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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpammsl, npeacrtaBieHHbx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  peajlu3yOMMX  OCHOBHBIE  00pa3oBaTelbHbBIC
IPOTrPaMMBL.

[Tporpamma no ¢usuke onpeaenser 00s13aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW OOy4arol[uXxcsl.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPOPECCUOHAILHON OpHEHTAIlMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATBLHOTO O00pa3oBaHUs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

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

[Iporpamma no gu3uKe BKIIOUYACT:

IUIAaHUPYEMBbIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaEéHHOM
YpOBHE, B TOM YHCJIC TIPEAMETHBIC PE3YJIbTATHI IO T0J1aM 00YUYEHUS;

coJiep>kanue yueoHoro npeamera «dusnka» mo rogam 00yyeHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIb30BaHA YUUTEIAMU (DU3UKHU JJIsI COCTABIICHUS CBOUX PAO0OYHMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHus1 00s13aTENbHOM YaCTH CoJlepKaHus Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHUU 00 okpyxkatoieM mupe. LLKompHBIN Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUTISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKHUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM NMPUMEHSITh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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

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

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

Hoea zymanumapusayuu. BEE peannsanus NPeaIosaracT HCHOJIb30BAHUE
TYMaHUTApHOTO MNOTEHIMala (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOLIeCTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

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

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYXKIECHHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
NPUHLIUAIIOB 0a3uUpyeTcsl Ha UCIOIb30BAHUN CAMOCTOSITENIbHOTO HKCIIEPUMEHTa KaK
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U PabOThI MpakTuKyma. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJOM M3 3THX KjaccoB. BTopoit cmoco6 — 3To
WHTErpanus padoT TPaKTUKyMa B CHUCTEMY Ja0OpaTOpPHBIX padoOT, KOTOpPHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IEHHOTO BU/Ia O€3 MOIIAaroBO HHCTPYKIIUH.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBHOTO MPOIlecca UCXO/I1 U3 OCOOCHHOCTEHN MOYypOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUI0 PAcYETHBIX U KAaueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIIOTCS 3aJaHUsl Ha OOBSICHEHWE/NpeIcKa3aHue MPOTEKaHUs
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3nYecKoi MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM MOMKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

JlemoHCTpanonHoe oOopynoBanue (opmMupyercs B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCIICIOBAHUSI  M3Y4YaeMbIX  SIBJICHUW W  TPOLECCOB, HSMIUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000pynOBaHHE MJII YYEHUYECKHX TPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITh TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(PPOBBIX MPUOOPOB, & TaKKE KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHpOBaHUE WHTEpPECa € CTPEMJICHUS OOYYarOMMXCs K HaydHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HMHTEIUIEKTYaldbHBIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKU;

dbopMHpoBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BaAHUEM (DU3UUECKUX
3HAHUUW U HAyYHBIX JOKa3aTEIbCTB;

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoIriecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO OOIIEro 00pa3oBaHus:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKJIIOYAs  MEXaHUKY,  MOJEKYJISpHYIO  (U3uKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKUX SBICHUNW B MPUPOAE M ISl NMPUHATHUS TPAKTHUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MojJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajaud, B TOM YHCJE 3ajay
WHXXEHEPHOT0 XapaKTepa,

NOHMMaHuEe (U3MUYECKMX OCHOB U TMPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GU3NYECKNX OKCIEPUMEHTOB, aHalIW3a W HUHTEpHpeTanuu HHPpOpMaIuH,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢usuku (yriayOnE€HHbIN ypoOBEHb) Ha YPOBHE CPEIHETO OOIEro
obpazoBanus orBoautcs 340 gacos: B 10 kimacce — 170 gacoB (5 4acoB B HEJENIO),
B 11 kmacce — 170 gacoB (5 yacoB B HEJIEIIIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIabOpaTOPHBIX M
NPAKTHUECKUX paboT SBISIETCA PEKOMEHIOBAaHHBIM, YUWUTEIbh JENaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAs Hayka o npupojae. HayuHslil MeTo/1 MO3HaHUS U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBICHUH.

DKCIEPUMEHT M TEOpUs B Ipoliecce MOo3HaHus Npuposl. HabmrogeHnue u
IKCIIEPUMEHT B (DU3HKE.

Croco06b1 m3MepeHusi (U3UYECKUX BEIMYMH (aHAJIOTOBBIE U IU(pOBBIC
U3MEpUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

[lorpemHoct  u3MepeHuid  (HU3MYECKUX  BEIUYMH  (a0CONIOTHAsT W
OTHOCHUTEJIbHA).

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). [unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €T0 MPUMEHUMOCTH. Dusnueckas
TEOPUSL.

Pons m mMecto Qu3uku B (OPMHUPOBAHWM COBPEMEHHOM HAy4YHOW KapTHUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

M3mepeHne cuiibl TOKAa W HANPSHKEHUS B LEMU IMOCTOSHHOTO TOKa MpH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

3HaKOMCTBO ¢ HH(ppoBOK JabopaTopued o ¢usuke. [IpuMepsl U3mMepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHUSI U MyTH MaTEPUATIBLHON TOUKU OT BPEMEHHU U UX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YIJOM K TOPHU30HTY. 3aBUCHMOCTh KOOPJWHAT, CKOPOCTH U
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JWHEHHas ckopocTh. [lepmom m vactora oOpareHus.
[leHTpocTpeMuUTENbHOE (HOPMAJIBHOE), KacaTelbHOE (TAaHTCHLMAIBHOE) U IMOJIHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpPOWCTBA W TEXHOJIOTMYECKHE TMPOIECChl: CIUIOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETA, WIUTIOCTpAIUS KHHEMATHUYECKUX XapaKTEPUCTHK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue ABuKeHUs Tena, OpPOIIEHHOrO MOJ YIioM K TOPU30HTY M
TOPU30HTAJIBHO.

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

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

Yuenuueckuit sxkcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3ydyeHne HEpaBHOMEPHOI'O JIBUYKEHUS C II€JIbIO ONPEENICHUsI MTHOBEHHOU
CKOPOCTH.

W3mepenune yckopeHusi mpu MpsSIMOJIMHEHHOM PaBHOYCKOPEHHOM IBH)KCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIMOHATIBHONM 3aBUCHUMOCTH MEXAY JaJbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

N3ydyeHue IBUKEHUSI Tella MO OKPYXKHOCTU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tepuoja oOpalieHus: KOHMYECKOTr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. Muepuumanehble cuctemsl oTcyéta. lIpmHumn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA /U151 MaT€pUaIbHBIX TOYEK.

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

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHsI CBOOOJHOTO IMaJIeHUSI OT BBICOTHI
HaJ MOBEPXHOCTHIO IUIAHETBI W OT Treorpaguueckod MUpoThl. JIBH)KEeHUE
HEOECHBIX TeN U UX CITyTHUKOB. 3akoHbl Kerepa. [lepBast kocMuyeckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec tema, aBmxymierocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WJIH ra3e, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHKECHHUS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS Tell B MHEPUUAIbHBIX U HEMHEPLIMATBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMI OTHOCUTEIIBHOCTH.

KaueHne JByX LHIMHAPOB WM IIAPOB PA3HOM MacChl C OJIWHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBbHON CUCTEMBI OTCUETA.

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

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOSI, KAUEHUS U CKOJIBKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH INTOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €ro MAacChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYKHHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

V3ydeHne MBHKEHUS CUCTEMBI TEJ, CBA3aHHBIX HUTBIO, MIEPEKUHYTOH depes
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

YcoBus paBHOBECHs TBEPAOIO TeEA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyeckrue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHILITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

Y ciioBUsI paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenenoBanye yciloBUM pPaBHOBECUS TBEPAOIO Teld, HMEIOLIErO0 OCh
BpAIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbc MaTeprualibHOM TOYKH, CUCTEMbI MAaTEPUAJIbHBIX TOUYEK. L[eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

NMnynibe CHITBI M U3BMEHEHHUE UMITYJIbCA TEINA.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUYkM. [IpeacraBiieHMe O COXpaHEHHU
MOMEHTA UMITyJIbCa B IEHTPAJIbHBIX MOJIAX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbs KocMUYecKasi CKOPOCTb.

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

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyM U1 MACANBHOM JKUJIKOCTH KaK CIEIACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJOMET, KOMNEpP, MPYKUHHBIM MHUCTOJET, TUPOCKOM, (UrypHOoe KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOEC IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

M3mepeHne nMmiryiibca Teiia o TOPMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanye COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIEHCTBUH.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Paznea 3. MosekyasipHas pu3uKa U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ombiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmwKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIABIX TeN U OOBSICHEHHE CBOMCTB BEUIECTBA HAa OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AoOcomoTHas
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MPE/ICTaBIICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, 300apa.

CBsi3p  MEXIQy [JaBJIE€HHEM U CPEIHEHM KUHETHYECKOW  3Heprueu
NOCTYINATEIbHOTO TEIJIOBOTO JBHKEHHS MOJIEKYJ HJI€aJbHOr0 raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKOM TEOPUH UICAIBHOIO ra3a).

CBs13b a0COIOTHON TeMIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CpeIHEHN
KMHETHYECKOW SHEPTUEH MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita IlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u ruccieoBaHue U30MPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanne Tmporecca YCTAHOBJIEHUSI TEIUIOBOTO PABHOBECUSI TIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHOro mpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T/]) cucrema. 3agaHue BHEUIHUX YCIOBUM JJIs
TEPMOJIMHAMUYECKON CUCTEMBbI. BHElIHNE U BHyTpeHHUE napaMeTpsl. [lapamerpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



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

Mopens uaeanbHOro Tra3a B TEPMOJMHAMUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenpaeneeBa—Kianeiipona u BbIpaK€HUE UIsI BHYTPEHHEH JSHEPTUH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

DneMeHTapHasi paboTa B TepMoauHaMuKe. Beruncienne paboThl 1o rpaduky
npoiiecca Ha pV-auarpamme.

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJHOCTD, U3TyUYCHHUE.

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

[lepBblidi 3aKkOH TepMOAWMHAMHKU. BHyTpeHHssi sHeprus. KonmuecTBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eMHCTBEHHAs aanabara. AGCONIOTHAs TeMIeparypa.

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

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3ENbHBIA W KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOuHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTWIM3ALUSA «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



CriocoObl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCTbIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TeMIEpaTypbl KUTIEHUSI OT J1aBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

Hedopmanuu tBEporo Tena. Pactsokenue u cxatue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemoBoe pacimupeHue KXUIKOCTEH U TBEPABIX TeN, 00bEMHOE M JIMHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHHus Tell (Ha KAYECTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHUE TIPOILIECChI:  KHUIKUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Jemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TIAPOB.

W3mepenne aOCOMIOTHOW BIAKHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIIECHNH.

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenune moayns FOxra.

HccnenoBanre 3aBUCMMOCTH  Jeopmanuu  pe3MHOBOro odOpasma OT
IIPUJIOKEHHOU K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, NHMAIIEKTPUKA W MOJYIPOBOJHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

BsaumopaeiictBue 3apsanoB. Todyeunsle 3apsaasl. 3akoH KyioHa.

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

Hanpsoxkéanocts  anektpuueckoro  moisa.  [IpoOueiii  3apsna.  Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTU
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apsbkeHHOU cdepsl. [lome
PAaBHOMEPHO 3apsKeHHOro mo 00bEéMy Imapa. [lose paBHOMEPHO 3apsKEHHOM
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JIvpnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DIEKTPOEMKOCTh IIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrkeHHEe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBHE KOHAEHCATOPA OCTOSIHHON U IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUS MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomuol, npaKkmuKym.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH MTOTEHIINAJIOB (HampsHKEeHMST ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hampsokenune U u DJIC é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHUBJIEHUE. 3aBUCUMOCTh CONPOTHUBJICHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[locnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAMHEHHE IPOBOJHUKOB.
Pacuér pa3BeTBin€HHbIX 3ekTpuueckux meneil. [Ipasuina Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

MONIIHOCTh 3JIEKTPUYECKOTO TOKA. TerioBas MOIIHOCTb, BbIAEIsieMas Ha
pe3ucTope.

OJIC u BHYTpEHHEE COIPOTUBJIECHHE HCTOYHMKA TOKa. 3akoH Oma s
MOJHOM (3aMKHYTOM) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANPSDKEHUS I PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipsimoe nzmepenne DJC. KopoTkoe 3aMbIkaHNE TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUIMAJIOB MEXAY MOJIOCAMU HCTOYHHMKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJ{C raabBaHUYECKOTO JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIAY MOJIOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

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

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTE TBEPIBIX METAIIOB. 3aBUCUMOCTh COIMPOTUBICHUS METAIJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass U pUMeECHas IPOBOJAMMOCTh
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJEKTPUYECKUA TOK B 3JIEKTPOJUTAX. ODJIEKTPOJIUTHYECKAS IUCCOLMALM.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE NPHUMEHEHHUE: Ia30pas3psiIHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METANIOB OT TEMIIEPATYPBI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue aexTposusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanve  3aBUCUMOCTM  CONPOTHUBIIEHUSA  TEPMOpPE3UCTOpA  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(POBBIX U3MEPUTETBHBIX MPUOOPOB U KOMITBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MYEeCKUX BEIUYMH, NPOBEPKA NPEIJIOKEHHBIX T'MIoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
1abopaTopHbIe pabOThI, TPAKTUKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonénHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJIEPIKATEIBHBIX MEXIPEAMETHBIX CBS3€H C KypcaMu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YUEHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, OSKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, HW3MEpPEHHE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOKIECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anus OHOOPraHMYECKOro TOIUIMBA JUIsl BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBA, MOJISIpHAs Macca, IOJIyYeHHE HaHOMAaTepuasoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHOCTh BO3/yXa, BETPhl, 6apoOMeETp, TEPMOMETD.

Texnonozua: npeodOpa3oBaHue ABM)KEHUN C HCIOJIb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTElb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWIBHUK, KOHIUIIMOHEDP, TEXHOIOTHH
IOJIyYEHUS COBPEMEHHBIX MaTepuajoB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE MPUOOPHI, TaJbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3aumoneiicTBUEe TMOCTOSHHBIX MAarHUTOB W TMPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MArHUTHBIX NIOJIeH. JIMHUM MarHUTHON WHYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHHMKA, KATYIIKU W
KpyroBoro Butka). OneIT Jpcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruuTtHoe 1nose B BeuiecTBe. @eppoMarHeTHKy, rnapa- u JuaMarHeTHKHU.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

Kaptnna  nuHHMA  WMHAYKOMM ~ MarHATHOTO  MOJS  IOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

JeiicTtBrue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHuTHOTO TMOJI MOCTOSTHHBIX MATHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanue AeMCTBUS OCTOSTHHOTO MarHUTa Ha paMKy € TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BeKkTOpa MarHUTHON
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JIEKTPOMAarHUTHOM WHAyKiuu Dapajes.
Buxpesoe anekrpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
oJje.

[IpaBuo Jlenua.

NupyktuBHOCTh. KaTylllka WHIYKTUBHOCTM B LENU IOCTOSIHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckue yCTpOWCTBA U TEXHOJOIMYECKUE ITPOLECCHl: MHAYKIIMOHHAs
Me€4b, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJ NIPU ABUKECHUN B MArHUTHOM MOJIE
3eMJIH.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHIAYKIUA BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paznen 5. KoJsieOanus v BOJIHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apmonunyeckue konebaHusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTuuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsI MEXaHUYeCKoW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 MX DHEPreTUUECKOTo U
KMHEMaTUYECKOTO OTTUCAHUSI.

Ammutyna U ¢asza kojebanuil. CBsI3b aMIUIUTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

[lepuon u yactora koneOGanuid. Ilepuon ManbiX CBOOOJHBIX KOJIeOAHMI
MaTeMaTH4eckoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3aryxaronux kKojebanusx. BeiHyx)aeHHbIe KoneOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJieOaHUil rpy3a Ha HUTU OT
aAMILUTATY/IBI.

HccnenoBanue 3aTyxaromux KojaeOaHuii 1 3aBUCUMOCTH Mepruoa CBOOOTHBIX
KOJICOAHHI OT COTMPOTHUBIICHHUS.

UccnenoBanne kojebaHWi Trpy3a Ha MacCMBHOM TPYXKHHE C LEJIbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU NPU KOJICOaHUSIX Tpy3a Ha MPY>KUHE.

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTAHOTO W MIPYKHHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTYXaIONINX KOJIeOaHUH.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsja KOHAEHCAaTopa ¢ aMIUIMTYJOM CHIIbI TOKA B KOJI€0aTeIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIbI TOKA W HaANpsDKEHWS MpU PA3IUYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiii  Tpancopmatop. IlpomsBonactBo, mnepegaya U MoTpeOIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IIPU IPOU3BOACTBE AeKTposHepruu. KymbeTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HU.

TexHUYeCcKUe yCTPOICTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JUHUU JIEKTponepeaay.

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 3IeKTPOMAarHuTHOTO TE€HEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY eTpoiicTBO M MPUHIUI ACUCTBUS TpaHCPopMaTopa.



Mopens TMHUYN IEKTPONEPENAUH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogeHue 351eKTpOMarHiTHOTO pE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MpONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBI.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XCeHHE, MpeloMJeHHe, MHTephEpeHUUs H
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DNEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3auMHas opreHTalys BEKTOPOB B 3JIEKTPOMArHUTHON BOJIHE.

CBoHCTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEIOMIICHHUEC,
noJisipu3anys, uHTepdepeHus u qudpakius.

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

[IpyHIMTBI paguOCBs3U U TeNEeBUACHUSA. Paqnonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBAa M MPAKTUUYECKOE NPUMEHEHUE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-neup,
yJIbTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIUIIMHE.

Hemoncmpauuu.

OOpazoBaHue 1 pacpOCTPaHEHUE MONEPEYHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue untepdepenunu u qudppakind MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ynbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHue,
pesIoMJICHUE, MTOSpU3anus, Tudpakius, UHTepdepeHITs.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsiMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOJIHOMU cpene. Jlyu cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npeiaomiieHusl. OTHOCUTENBHBIN MOKa3aTellb npesioMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLICHWE [JIMH BOJIH NPU IEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xon nmyueit B mpusme. [ducnepcust cBera. CiioxHBIA cocTaB O€lI0ro CBETa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epruyeckoil JHH3bI OT €€ IF€OMETPUH U OTHOCHUTEIIBHOTO
MOKA3aTes MPETOMIICHUS.

@opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TaBAEMOE JIMH30M.

Xon Jy4a, MPOMEAIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOMl B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CHCTEMaX.

Ontuueckue npudopsl. Paspemaromas cnoco6HocTh. a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmnus cBera. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB M MHUHMMYMOB B HWHTephEpEeHIIMOHHON
KapTHHE OT JBYX KOTEPEHTHBIX HWCTOYHUKOB. [lpumepsl Kiraccuueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

Hudpaxuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HAOIIOICHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTpEHHEro oTpaxeHus. Mojienb CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxkcnepumenm, nadopamopnsie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHusl B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6monenue nudpaxiuu, nHTepYEepeHInn 1 MOJISIpU3aIii CBETa.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIInY JIa3epHOTO U3JIYyUEHHUS HA ABYX LIETAX.

HaOmronenue nucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubl  NPUMEHUMOCTM  KJIACCMYECKOM  MexaHuku.  [locTtynarel
CIEIUAIBHOW TEOPUU OTHOCUTEIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl.  I[IpeoOpazoBanusi  JlopeHia.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PENATUBUCTCKON YaCTHIIBI.

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



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemieHusa Buna. I'unoresa [1naHka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Ompitel A. I'. CroneroBa. 3akonbl hoTodPdekra. YpaBHCHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkarollytro moBepxHocTh). Ombitel I1. H.
JleOeneBa.

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

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

TexHHYeCKre YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBI MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOAMO/.

Jemoncmpayuu.

®oTo3(PdeKT HAa YCTAHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenue nocrosiaaol [1anka Ha ocHOBe HcclieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornonieane GoTOHOB MPU MEPEXOE aToMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

Habnronenue IMHEHYaToro CuexTpa.

HccenmenoBanne CriekTpa pa3peKeHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Duszuka amomMHO20 A0PA U INEMEHMAPHBIX YACUY,.

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

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

3akOH pPaAMOAKTUBHOTO pacnaja. PaanoakTWBHBIE HM30TOMNBI B MPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHBIN QOH n3nyueHus. Jlozumerpus.

OHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. JledekT Macchl spa.

SAnepusble peakuuu. Jlenenue u cunrtes siaep. Snepueie peakropsl. [Ipodaemsl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertonsl perucTpaluy U UCCIEN0BAHUS YJIEMEHTAPHBIX YACTHL.

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

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

EnanHcTBO u3nueckoil KapTUHBI MUpA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSIEPHBIM peakTop, aToMHas OomoOa,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanne TpekoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4acTUl] aTFOMUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKiIanHOEe 1 MUPOBO33PEHUECKOE 3HAUCHUE
actpoHoMuHu. [IpUMEHMMOCTh 3aKOHOB (U3UKH JUISI OOBSICHEHHUS TMPUPOJIBI
KOCMHUYECKUX O0BEKTOB.

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

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

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIAaBHOM II0CIIEIOBAaTEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIbHOCTU. BHYTpeHHEe CTpoecHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Muneunsiii I[lyte — nama I'amaktuka. [lonoxenne u aBmwxkeHue CoyHUA B
[Nanmaktuke. Tunel ranaktuk. Pagnoranaktuky m kBaszapbel. UEpHbBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

HaGmronenus 3BE3mHOrO HeOa HEBOOPYKEHHBIM IJ1a30M C HCIIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUHN ISl OTPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOIro MOJyIIapus WU SIPKUE
3BE3ILI.

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
OueHka rpaHul] NOTPEUIHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



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

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

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢usuku yriyonéaHoro ypoBHs B 11 kiacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (hU3MUYECKas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: penieHUE CHCTEMbl YpaBHEHHU. TpUrOHOMETpHUYECKHE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[TpousBogHble 3neMeHTapHBIX (yHKUMH. [Ipu3Haku mogoOusi TPEYroJbHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocus: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoseOaTeabHbIe
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIBTPa3ByKOBasl JHMArHOCTUKAa B MEIWLHMHE, OINTHYECKHE SBICHUS B JKUBOU
pUpoJe.

Xumusa: CTpO€HUE aTOMOB U MOJIEKYJI, KpUCTAJUIMYECKas! CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonocusn: TNpPUMEHEHHE TIOCTOSHHBIX MAarHUTOB, 3JIEKTPOMArHHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



HpOCKHHOHHBII;'I aIrrapar, BOJIOKOHHAA OIITHKA, COJIHCUHAA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



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

JIMYHOCTHBIE PE3YJIbTATbI

JInuHOCTHBIE pe3yJbTaThl OCBOCHMS Yy4yeOHOro mpeamera «Duzuka»
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIECHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUICKOro OOIleCcTBa, PACIIMPEHUE KU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCHUTATEIILHON AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh TPAXIAHCKOM  TO3ULIMM  OOYYaloOIIEerocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Yy4YacTBOBaTb B CaMOYIpaBlieHMH B  0Opa3oBaTeIbHOMN
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHM C UX (PYHKIUSIMU U Ha3HAUCHUEM;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, HOCTHUKECHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, TUUECKOTO MMOBEICHMUS,;

e CIOCOOHOCTH OLICHMBATHh CUTYAIMIO U MPUHHUMATh OCO3HAHHBIC PEILICHMUS,
OPUEHTUPYACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOT0 BOCIIMTAHMS

e OCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYasg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJ€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymaymiel mpodeccuu  peain30BhIBATh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

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

IKOJOINYECKOI'0 BOCIIMTAHUSA

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

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

pacuIMpeHre OmbITa AESATEIBHOCTH HKOJOTUYECKON HAmpaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O MIO3HAHUSA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKU OCYIIECTBISATh MPOEKTHYID M HCCIEI0BATEIbCKYIO
JEATEIIbHOCTh MHANBUIYaJIbHO U B CPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJIbHbIE yUeOHbIE TeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

ONpPEAEHATh LEIU ACATEIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HUX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

pa3pabaThiBaTh IJIaH PEHICHHS MPOOJIEMbI ¢ YIETOM aHATN3a UMEIOITUXCS
MaTEpPHUAJIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSTEIBHOCTh, OIIEHUBATh COOTBETCTBUE
pEe3yJIbTAaTOB LIEJISIM, OLICHUBATh PUCKU MTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

ba3oBble ucciaenoBareJbCKHe AeCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHUJAMU JICSITEIBHOCTH IO TOJIYYECHHIO HOBOIO 3HAHUA, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTATh TUINOTE3y €€ PpeIICHUs, HaXOIWTh apPryMEHThl JJIs
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBATh IIOJIYYEHHBIE B XOJI€ PpEIICHUS 3aJad4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATH U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3a/layd B 00Opa30BaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JacTel;
BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HWCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATENIBHO OCYIIECTBIISITh MOMUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICEHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTHU, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COAEPKAHMSI B Pa3IMUYHBIX (popmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

pacno3HaBaTh IMPEANOCHUIKM KOH(QIMKTHBIX CUTyalldd M CMAr4aTh
KOH(JIMKTHI;

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10T0 YjIeHa KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON PabOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3ysbTaT o pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYLIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IOBEICHHUE B Pa3IUYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPYUECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryjasiTuBHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eiicTBHS
Camoopranusamnus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3UKK W aCTPOHOMHUH, BBISBIATH MNPOOJEMBI, CTABUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh  paMKd ~ y4eOHOro TMpeAMeTa Ha OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKYM, TOCTOSHHO MOBBIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



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

BIAJCTh HABBIKAMH TIO3HABAaTEIbHOM pediaekcur Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOILIECCOB, UX PE3YJIHTATOB U
OCHOBaHMUI;

WCIIOJIB30BaTh TPHUEMBI pedieKcH Il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATh PEUICHUS MO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh Ce0s1, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MPUHAMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPU AaHAJIW3€ PE3YJIbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OLMIUOKH.

B mpomecce mOCTHKEHUS JIMYHOCTHBIX PE3YIbTAaTOB OCBOCHUS MPOTPAMMBI I10
dbuzuke Ui YpOBHS CpeaHero oOImero o0pa3oBaHus y  O0O0y4YaroIIUXCs

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHWs,  BKJIKOYAIOLWIEr0  CIOCOOHOCTh  MOHUMAaTh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS Pa3BUTHS COOCTBEHHOM
AMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUs, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHE, CIOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TMOHHWMATh AMOITMOHAIBHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TPH OCYIICCTBICHHUH OOIICHWS,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMaNIbHOM M JOTHYECKOM cdepax AedaTebHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
(bopMHUpPOBaHUY MTPEACTABICHUN O (HU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLUMaIbHas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNMIOTHO Yymnpyras nedopmanus, adbCOIIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

pa3nuyarh yCioBUS (TpaHMIlbl, OOJACTH) MPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATUKH PABHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [anumnes mjis CKOPOCTH M TEepeMelieHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
DHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXaHWYECKOW JIHEpTHH,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXaHUYECKON SHEPruHr, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble TmoOJOKeHUs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOM HSHEPIrUEN TEIJIOBOTO JBWIKEHUS W KOHLIEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbIA 3aKOH TEPMOJUHAMUKH, 3AKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI JIEKTPOJUHAMHUKHU (3aKOH COXpPaHEHUs
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH Ba)KHBIE COOTHOILIEHUA: 3aKOHbI OMa uId ydacTka
ey YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONKCHIBaTh (PU3UUECKHE MPOLECChl U SIBICHUSA, HCIONb3ysS BETUYHMHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJ, CHIIA,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3eMi€éil BOMM3M €€ TOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACATBHOIO OJHOATOMHOIO rasa, pabdoTa HACaJIBbHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE T0JI€, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPsOKEHHOCTh  TIOJISI TOYEYHOT'O 3apsiia WM 3apsDKEHHOTO I1apa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HaIpsHKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIUIOBOE JIBUKEHHE 4YacTUIl BEUIECTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIICHUE M KOHJEHCAIs, IUIaBJICHUE U KPUCTAUIN3aLUsl, HAIIPaBICHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJHOM (DU3MUECKON BETMYUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOrPEIIHOCTEN U3MEPEHNI, IEJaTh BEIBOABI 10 PE3YJIbTATAM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIIOKEHHON TMIOTE3bL: MIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax yd4eOHOro OJKCIEpUMEHTa, TMpakTUKyma u  ydeOHo-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBedaroued TpeOOBaHUSIM 3a/lauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOJIb30BAHUM MATEMaTHUYECKUX METO/IOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBaTh peE3yNbTaTbl W KOPPEKTHPOBATH METONBI PEUICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3lieloB Kypca GU3MKH, a TaKKe UHTErpalluu 3HAaHUM U3 ApyTrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PaCCyKJIEHUI ¢ ONOPOIl HAa N3yUYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

OPUBOAUTH TMPUMEPHl BKJIAJa POCCUUCKUX M 3apyOEkKHBIX YUEHbBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBaTh U OLICHUBATh MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH 4YEJIOBEeKa, CBA3aHHOM C (U3MUECKMMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHATh pa3jMyHble CIOCOObI paboThl ¢ MH(OpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-MIOMYJISIPHON MH(OpPMALMU, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE yMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHIAPTHBIX CHUTYyalMsIX, aJIeKBAaTHO OIICHWBATH BKJIAJ] KaXJOrO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

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

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3THYECKOU cdepax NesATeNbHOCTH YEI0BEKa, POJIb U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHON KapTHUHE MUpa, pOJib aCTPOHOMUU B
NPaKTUYECKOM JIESITEIbHOCTM YeNOBE€Ka W JaJIbHEHIIeM Hay4dHO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAaHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OIHOPOJHOE DJIIEKTPUUECKOE M OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJIe0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MOJIeICH aToMa, aTOMHOTO si7jpa U
KBAaHTOBOM MOJIC/IU CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OTrpaHU4YEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJb3yS OCHOBHBIE TIOJOKEHUSI U 3aKOHBI DJJIEKTPOJUHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE JJIEKTPUUYECKOM IEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBpld U BTOpoW mocTynarsl bopa, mpuHIUI
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECCH U SIBJICHUS, UCIOJb3YysSl BEIUYUHBI:
HaMpPsHKEHHOCTD AJIEKTPUYECKOTO MOJIsA, MOTEHIMAT 3JIEKTPOCTATHYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUN HWMIYJbC, IOJHAs DJHEPTUs,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PU3NYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIEpPCUs, TOJHOE BHYTPEHHEE OTpa)K€HUe,
dbotoanekTpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMrniepa u cuiibl JIopeHna;

CTPOUTH U300paKEHUE, CO3/IaBAEMOE IJIOCKUM 3€PKajioM, TOHKOU JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (U3UYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3HAX, B 3BE3JHBIX CUCTEMAX, B MEKIAJAKTUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHOH 3aBHCUMOCTH



¢usznyeckux BEMMYUMH B BHIE TIpapukoB C YYETOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCOJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIHEpUMEHTa, IMpakTUKymMa U  ydeOHo-
UCCJIEIOBATENBCKOW W ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00pPaTOPHOro 000pYAOBAHMS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NYECKUX TEOPUM
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
Pe3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATH JIOTHUECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS,

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Mg OOBSICHEHUS OCHOBHBIX
MPUHIIUATIOB PabOTHl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOJUTH TNPUMEPHl BKIAJa POCCHUMCKUX W 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKU, B OOBSCHEHHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UINI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH(OPMAIIOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMaIMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMylr0  HMHQOpMAlMI0 U OLIEHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIbI B pEUICHUE pacCMaTpuBaeMoil poOIeMBbl;

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsnyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/n NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoTshI padoThI
pecypcsl
Pa3znen 1. HAYUHBIM METO/ TIO3HAHUSI ITIPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Hroro no pazneny 6
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunewaritka 10 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [JOK
22 Hurammica 10 0 0 https://m.edsoo.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEporo Tena > 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHBI COXPAHEHHUS B MEXAHUKE 10 1 0 https://m.edsoo.ru/fL6b68d7
Hroro mo pazueny 35
Pa3znen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJINHAMUKA
. bubmuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 0 https://m.edsoo.ru/fL6b68d7
bu6mmoreka [JOK
3.2 Tepmoaunamuka. TernnoBble MalIMHBI 20 1 0 https:/m.edsoo.ru/f16b68d7
3.3 ArperartHbie cOCTOsSIHUS BetmecTBa. Ma3oBbie 14 1 0 bu6mmoreka [JOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Hroro no pazueny 49
Paznen 4. JIEKTPOANHAMUKA
bu6mmoreka [JOK
41 Onexrpirieckoe nore 24 0 https://m.eds00.ru/f1606847
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUIN TOK 24 0 https://m.edsoo.ru/fL6b68d7
bubmuoreka [JOK
4.3 Toxit B pasmiTHbIx cpesiax 0 0 https://m.edsoo0.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuorexa [JOK
>l (PusHueCKHit npaKTHkyM 16 16 hitps://m.eds00.ru/f16068d7
Hroro mo pazueny 16
bu6mmoreka [JOK
PesepBHOe Bpems 10 0 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16



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

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHuUe pa3aesioB U TeM nudpoBbIe
Ne o/ P Konrpoubusie IIpakruueckue (witpp )
NMPOrpaMMblI Bcero odpa3oBaTe/bHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJAUMHAMUKA
bu6mmoreka [IOK
11 Marmutioe rone 14 1 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS YK 13 1 0 https://m.edso0.ru/39859ef1
Hroro no pazneny 27
Pa3nen 2. KOJIEBAHUWSA U BOJTHbBI
bu6mmoreka [JOK
2.1 MexaHn4yeckue KoJieOaHus 10 0 0 https://m.edsoo.ru/39859f1
bu6mmoreka [JOK
2.2 ONEeKTpOMarHUTHbHIE KOJIEOAHUS 15 1 0 https://m.edsoo.ru/39859¢f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnmnoreka [JOK
' BOJIHBI https://m.edso00.ru/39859ef1
bubmuoreka [JOK
24 Onrika 25 1 0 https://m.edso00.ru/39859¢ef1
Hroro no pazneny 60
Pasznen 3. OCHOBBI CHEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
bubmunorexa [JOK
31 Octoser CTO > 0 0 https://m.edso00.ru/39859ef1
Hroro no pazneny 5



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

Paszgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [JOK
41 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 br3iia aona > 0 https://m.eds00.ru/39859¢f1
43 ®u3nKa aTOMHOTO SIpa U AIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YaCTHII https://m.eds00.ru/39859¢f1
Hroro no pazneny 25
Pa3nea 5. 9JIEMEHTbI ACTPOHOMUWU U ACTPO®PU3UKHN
bubmuoreka [JOK
5.1 DJeMEeHTBl aCTPOHOMUU M aCTPOPHU3IUKU 12 0 https://m.edsoo.ru/39859f1
Hroro no pazneny 12
Pazznen 6. PUSHUYECKHUM TIPAKTUKYM
. bubmuorexa [JOK
61 DUSHIECKHH MpaKTHIyYM 16 16 https://m.eds00.ru/39859ef1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 MPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuorexa [IOK
' NeATEeTLHOCTH, MPUOOPETEHHOTO TTPH https://m.edso0.ru/39859ef1
u3ydeHuu kypea ¢puszuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepBHOE Bpems 10 https://m.edso00.ru/39859f1
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 170 16



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

10 KUIACC
Kosun4yecTBo 4acoB JJIeKTPOHHBbIE
Ne Hara undgpoBbie
Tema ypoka Kontpoabubie IlpakTuyeckue
n/n Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoTshI
pecypcsl
duszuka — JaMEeHTaJbHas HayKa O
1 byn e 1 0 0 1 Hepena https://resh.edu.ru/
pupoje
Hayunblif MeTo/1 TO3HAHUS ¥ METO/IbI
2 " : 1 0 0 1emens | hitps://resh.edu.ru/
UCCIEeIOBaHUS (PU3NYECKUX SABICHUN
DKCIEPUMEHT U TEOPHS B IIPOIIECCE
3 nmo3HaHus npupo el Habmonenue u 1 0 0 1 Hepens https://resh.edu.ru/
9KCIIEPUMEHT B (pu3HKe
4 Crnioco0sbl n3mMepenus: GU3NYECKUX BETUUMH 1 0 0 1 Hepena https://resh.edu.ru/
AOGCOTIOTHAS 1 OTHOCUTENbHAS
5 MOTPEIIHOCTH U3MEPEHUN (PUBNIECKUX 1 0 0 1 Hepens https://resh.edu.ru/
BEJIMYMH
MonenupoBanue B ¢pusuke. Poib u mecto
W3HUKH B OPMHUPOBAHUU COBPEMEHHOU
6 ¢ . opmmp p . 1 0 0 2 Hepens https://resh.edu.ru/
HAyYHOUW KapTUHBI MUPA, B TPAKTHIECKON
JEeSTeNbHOCTH JIFOJIeH
Mexannueckoe aBmxkenue. Crucrema
orcyera. OTHOCUTEILHOCTh MEXaHHYECKOTO
7 1 0 0 2 Hepensd https://resh.edu.ru/
neroxeHwus. [Ipsmas u oOpaTHas 3a1auu
MEXaHHUKHI
Paguyc-BekTOp MaTepHalbHOM TOUKH, €T0
8 Ay P P 1 0 0 2 Hepena https://resh.edu.ru/

MPOEKIIMK Ha OCHU KOOpAHHAT. TpaeKTopusl.



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

[Tepememenue. Ckopocts. VX npoekiuu Ha
OCH KOOpJIMHAT

10

11

PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE.
I'paduueckoe onrcaHre paBHOMEPHOTO
MPSIMOJIMHEHHOTO ABUKCHUS

Ciio)eHne nepeMeneHnil 1 CKOPOCTEH.
Pemenue 3agau

HepaBHoMmepHoe BH>keHNE. MTHOBEHHAs

ckopocTh. Yckopenue. [Ipsimonuneiinoe
JIBUKEHHE C TIOCTOSTHHBIM YCKOPEHUEM

2 HegenA

2 HepenA

3 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

12

I'paduueckoe onrcanne MPsIMOIMHEHHOTO
JBUKEHUSI C TOCTOSIHHBIM YCKOPEHUEM

3 HegenAa

https://resh.edu.ru/

13

14

15

16

CBoOoaHoe majieHre. Y CKOpeHue
CcBOOOIHOTO ITaJCHN. 3aBUCUMOCTD
KOOpJUHAT, CKOPOCTH, YCKOPEHUS OT
BPEMEHH U UX rpapuKu

JIBr>keHue Tesia, OpOIIeHHOTO MO YIJIOM K
TOPU30HTY

KpuBonmHeliHoe aBuxkenue. J[BI>KeHUE 1Mo
OKPY>KHOCTH. YTJIOBas U JUHEWHAs
ckopocts. [lepuon u yacrora.
[{eHTpOCTpEMUTEIIBHOE U TIOJIHOE
YCKOPEHHUE

KonTponbHas pabota mo Teme
"Kuuemartuka"

3 HegenAa

3 HegenAa

3 HegenA

4 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

17

[IepBe1if 3ak0oH HproToHa. THEpIMaibHBIE
cucteMsl orcuéra. [IpuHnmn
OTHOCUTENBHOCTH ["anmes.

4 HepenA

https://resh.edu.ru/



https://resh.edu.ru/
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HewnnepuuanbHble CUCTEMBI OTCUETA

Cuna. PaBHozecTBytoMas cuia. Bropoit

18 4 Hepensa https://resh.edu.ru/
3akoH Hprotona. Macca

19 Baanmozeiicraue Ten. Tpetuit saxon 4 Hepenn https://resh.edu.ru/
HrroTona

20 Hpuitiuit cyniepriosmiiit cit. Penterine 4 Hepens https://resh.edu.ru/
3a/1a4 Ha MpUMEHeHue 3akoHoB HproToHa
3aKOH BCEMHUPHOTO TATOTCHHS.

21 DKBUBAJIICHTHOCTh T'PABUTAIIMOHHON U 5 Hepena https://resh.edu.ru/
MHEPTHOU MaccChl

99 Cuna TsKeCTH M yCKOpeHHe CBOOOIHOTO 5 wenens httos://resh.edu.ru/
MaJICHUs
JIBmkeHne HeOCSCHBIX TE U UX

23 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas 5 Hepena https://resh.edu.ru/
KOCMHUECKasi CKOpocThb. 3akoHbl Kemepa

24 Cuna ynpyroctu. 3akoH ['yka. Bec tena 5 Hepens https://resh.edu.ru/
Cuna tpenus. [Ipupoaa v BUABI CUJT TPEHUS.

25 JIBrKeHUE B )KUJKOCTHU U Ta3e C YUETOM 5 Hegens https://resh.edu.ru/
CUJIBbI COIIPOTUBIIEHUS CPEBI

26 Hasnenue. ['uapocratnueckoe 1aBiIEHUE. 6 Henens https://resh.edu.ru/
Cuna Apxumena
AOGCOJIFOTHO TBEPJIOE TEJIO.

27 [ToctynarensHoe U BpalareabHOe 6 Hepena https://resh.edu.ru/
JBIKEHUE TBEPIIOTO Tela

28 MoMEHT CHIEI OTHOCHTEINEHO OCH 6 Hepens https://resh.edu.ru/
BpauieHus. [1nedo cunbl

29 CnoxxeHue Cuil, MPUIOKEHHBIX K TBEPIOMY 6 Henens httos://resh.edu.ru/

teiny. LleHTp TskecT Tena. Y cinoBus



https://resh.edu.ru/
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paBHOBECHS TBEPAOTO Tena. Buasl
paBHOBECHUS

30

31

Permrenne 3agaud mo reme «CraTuka
TBEPAOTO TEIA»

KontponbHas padota no teme "J{uHamuka.
Craruka TBepaoro tena'

6 HepenA

7 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

32

NMnynbsc MmaTepualbHOW TOUYKH, CUCTEMBI
MaTepUaIbHBIX TOYEK. LIeHTp Macc cuctemsl
MaTepHaIbHBIX TOYEK. Teopema o
JBUKEHUH LIEHTPA Macc

7 HepenA

https://resh.edu.ru/

33

I/IMHy.]H)C CUJIbI 1 UIBMCHCHHUEC UMITYJIbCa
Temna. 3aKOH COXPaHECHHS UMITYJIbCA.
PeakTuBHOE JBIKEHHE

7 HepenAa

https://resh.edu.ru/

34

35

36

37

MoMeHT uMITyJIbca MAaTEPUAITIBHON TOYKH.
[IpeacraBnenue 0 COXpaHEHMH MOMEHTA
HMITYJIbCA B EHTPAIBHBIX MOJAX

Pemenue 3amau mo treme «3aKoH
COXpaHEHUs UMIyJibca. PeakTuBHOE
JIIBIDKCHUEY

PaboTa cuiibl Ha MaJIoM U Ha KOHEYHOM
nepemenieHuu. I'papuueckoe
IpeJCTaBIeHUE PabOThI CHIIbL. MOIIHOCTD
CHJIBI

Kunernueckas sueprus. Teopema 06
W3MEHEHUN KNHETUYECKOW YHEPTUHU
MaTEpUaIbHOU TOUKH

7 HepenAa

8 HepenA

8 HepenA

8 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

38

[ToTenunanbHbIe U HEMOTEHIMAILHBIE
cunbl. [lorenuuaneHas sneprusi. Bropast

8 Hepens

https://resh.edu.ru/
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KOCMHYCCKasA CKOPOCTh

TpCTBH KOCMHUYCCKasA CKOPOCTb. CBs13b
pa6OTBI HCIIOTCHIUAJIBHBIX CHUJI C

39 M3MEHEHHEM MEXaHMUYECKOW IHEPTUU 8 Hegens https://resh.edu.ru/
CUCTEMBI TeJl. 3aKOH COXPAHEHHUS
MEXaHUYECKON IHEPTrUun
Yupyrue u Heynpyriue CTOIKHOBEHHSL.

40 VYpaBHenue bepHyiuu s U1ealbHOM 9 Hepena https://resh.edu.ru/
KHUJKOCTH
KonTponbnas pabota no Teme "3aKOHBI

41 " 9 Hepena https://resh.edu.ru/
COXPAaHEHHUS B MEXaHHUKE
Pa3BuTue npeacraBieHuii 0 npupoie

42 TermnoTel. OcHoBHEIE TTOJIOKeHUsT MKT. 9 HepgenA https://resh.edu.ru/
Huddysus. bpoyHoBckoe nBUXKEHME
CrpoeHue ra3000pa3HbIX, )KUJIKUX U

43 TBEPABIX TEJ. XapakTep IBUKEHUS U 9 Hepena https://resh.edu.ru/
B3aMMO/JICHCTBHS YaCTHI] BELLIECTBA
Macca 1 pa3mepbl MOJIEKYJT (aTOMOB).

44 KommuectBo BemecTna. IlocTossaHas 9 Hepens https://resh.edu.ru/
ABorazipo

45 Temneparypa. TemioBoe paBHOBECHE. 10 https://resh.edu.ru/
[Tkana [enscus Heaensa

46 Pemenue 3agad nmo reme «Macca u pa3mepsl 10 https://resh.edu.ru/
MoJiekys (atomoB). KonnuecTBo BemiecTBay Heaens

47 WneanbHbliii ra3. ['a30BbIe 3aKOHBI 10 https://resh.edu.ru/

Heaens

48 YpasHenue Menpaeneera-Knaneripona. 10 https://resh.edu.ru/

Pemrenue 3amau Hegens



https://resh.edu.ru/
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AOGcomoTHas TeMIieparypa. 3aKoH

10

49 https://resh.edu.ru/
JanpToHa Heaens
H3omnpoiiecchl B UAcabHOM rase ¢ 11
50 P https://resh.edu.ru/
MMOCTOSIHHBIM KOJIMYECTBOM BEIIICCTBA Heaens
I'pacduuaeckoe mpeacTaBieHne 11
51 pad P https://resh.edu.ru/
M30IPOIIECCOB: U30TEPMa, U30X0pa, n3obapa Heaens
11
52 OcnosHoe ypaBHenue MKT https://resh.edu.ru/
Heaens
Pemenue 3agaq mo reme «OCHOBHOE 11
53 https://resh.edu.ru/
ypaBHeHue MKT» Hepens
CBs13b a0CONIOTHON TEMIIEpaTyphl
TEPMOJMHAMUYECKON CUCTEMBI CO CpeIHEH 11
54 P . . p https://resh.edu.ru/
KMHETHYECKOM HEpruei mocTynaTeabHOro Heaens
TETUIOBOTO JABUKEHUS €€ YaCTHII
O06o00mmenre 1 cucTeMaTH3alns 3HAaHUH 110 12
95 " " https://resh.edu.ru/
TeMe "OcnoBsl MKT Heaens
KontponbHas padota mo teme "OCHOBBI 12
56 5 P https://resh.edu.ru/
MKT Heaens
TepmoauHamMuueckas cuctema. 3ajgaHue
BHEIIHUX ycnoBui 1uist T/ cucreMsl.
Bueninue u BHyTpeHHUE MTapaMeTpBhl. 12
57 yIp P P https://resh.edu.ru/
[Tapamerpsl T/I cucTemsl Kak cpeaHue Heaens
3HAYEHUsI BEJIMYMH, OMTMCHIBAIONIUX €€ Ha
MUKPOCKOIIMYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH. 1
58 Camonpon3zBosbHas penaxkcauus T https://resh.edu.ru/
Heaens
CUCTEMBI K TEIJIOBOMY PaBHOBECHUIO A
59 Moenpb ueaapHOro rasa B 12 https://resh.edu.ru/
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TepMOJAMHAMUKE. Y CJIOBUSI TPUMEHUMOCTH Heaens
3TOU MOJEIIH

60 VYpaBHeHue MeHﬂeneeBa-KJzaneﬁpOHa u 13 https://resh.edu.ru/
BBIpaXXCHHE I BHYTPEHHEHN SHEPTUun Heaens
Bripaxkenue 1151 BHyTpEeHHEW SHEPTUm

61 OJTHOATOMHOTI'O HJI€aJIbHOTI'O Ta3a. 13 https://resh.edu.ru/
KBazucratuueckue u HecTaTUYeCKUE Heaens
IIPOLIECCHI
DnemeHTapHas paboTa B TEpPMOJAUHAMUKE. 13

62 Brruncnenue paboTsl 1o rpaduky mnpoiecca weens https://resh.edu.ru/
Ha pV-nuarpamme
Temmonepeaada kak crocod H3MEHEHUS 13

63 BHyTpeHHel sneprun TJl cuctembl 6e3 wepens https://resh.edu.ru/
COBEpILIEHUS PabOThI

64 KonBeknus, TermmonpoBOgHOCTb, U3JIIy4EHUE Hlegp,enﬂ https://resh.edu.ru/
KonnuecTBo TemnoTel. TenmnoéMKOCTh Tena.

65 VY aenbHas U MOJISIpHAsl TEIIIOEMKOCTH 14 httos://resh.edu.ru/
BEILIECTBA. Y IeIbHAas TEIJI0Ta CrOPaHUs Heaens
TOIUIMBA

66 Pacuér xonmvecTBa TETUIOTHI pH 14 httos://resh.edu.ru/
Tervionepeaye Heaens

67 HOHHTI{C 00 aauabartom npouecce. 14 Hepena  https://resh.edu.ru/
[lepBblit 3aKOH TEPMOAMHAMUKH
KomnnuecTBo TemnoTel u paboTa Kak Mepbl

68 U3MEHeHUs BHyTpeHHel sHepruu T /1 14 Hepena https://resh.edu.ru/
CUCTEMBI

69 BTtopoii 3ak0oH TepMOIMHAMUKY IJIS 14 Hepena https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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https://resh.edu.ru/
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PaBHOBECHBIX 1 HEPABHOBECHBIX IIPOLIECCOB.
HeoOpatuMocTs NpUpOIHBIX MPOIIECCOB

70

71

[TpuHIMITIBI AEACTBUS TEIJIOBBIX MALIWH.
KIIg

MaxkcumansHoe 3Hauenue KITJI. 1{ukn
Kapno

15 Hepena

15 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

72

Pemenue 3agau no reme «IlepBblil 3aK0H
TEPMOJAVNHAMUKI

15 Hepens

https://resh.edu.ru/

73

74

75

ODKOIOTHYECKHUE aCIIEKTHI NCII0JIb30BAHUS
TEIIOBBIX JBHUTaTtelieil. TenmoBoe
3arpsi3HEHUE OKPYKAIOIIEH Cpe bl
Pemenne 3agau mo teme «KIIJ] TennoBeIx
MaIInH»

O06o001IeHre B cucTeMaTH3aIys 3HAHUH 110

TEMC «TepMO)II/IHaMI/IKa. TennoBeie
MalllMHBI»

15 Hepens

15 Hepena

16 Hepensa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

76

77

78

Kontponbhas paboTa mo teme
«Tepmonnnamuka. TernaoBble MalIUHBD)

ITapooGpa3zoBaHue U KOHAECHCALMSL.
Hcnapenne u kunenue. Y ienapHas TEII0Ta
mapoo0pa3oBaHus

HacelieHHBIE ¥ HEHACHIICHHBIE MTAPHI.
KauecTBeHHas 3aBUCUMOCTb IIJIOTHOCTH U
JIaBJICHUS HACBIIICHHOTO 11apa OT
TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT
00BbEMa HACBIIIIEHHOTO Mapa. 3aBUCUMOCTb
TEMIIEPATYPHI KUIIEHUS OT JABJICHUSA B
KHUIKOCTU

16 Hepensa

16 Hepena

16 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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Brnaxxnocts Bo3myxa. AGCONIOTHAS U

79 16 Hegenn https://resh.edu.ru/
OTHOCHUTEJbHAs BIaKHOCTD

80 Pemrenue 3agau 17 Hepena https://resh.edu.ru/
TBépnoe Teno. Kpucraminyeckue u

81 amopdHbIe Teaa. AHU30TPOIHS CBOMCTB 17 vepena  https://resh.edu.ru/
KpHUCTAJIJIOB

82 [InaBnenue u kpucramumzanus. Y aenbHas 17 vesens | https:/iresh.edu.r/
TeruioTa riaBneHus. Cyomumarus
Hedopmaruu TBEpOTO Tena. PacTsokeHne n

83 cxarue. Casur. Moayine FOnra. [penen 17 Hepena  https://resh.edu.ru/
yrnpyrux aedopmaruii
TemnnoBoe paciupenue KUAKoCcTel u

84 TBEPABIX T€J. AHTAPMOHHU3M TEILJIOBBIX 17 Hepens https://resh.edu.ru/
KOJIeOaHUM YaCcTHI] BEIIECTBA

85 Ipeobpasonanie SHeprui B (asosbix 18 Hepena  https://resh.edu.ru/
nepexoiax

86 YpaBHEHHE TEIJIOBOTO OamaHca 18 Hegena  https://resh.edu.ru/

87 Pemenne 3anas 1o reme «Teroson 18 Hepena https://resh.edu.ru/
OamaHcy
[ToBepxHOCcTHOE HaTsKeHUEe. KanumsipHeie

88 sBIIeHUs. J[aBeHue moJ] HCKPUBIICHHOM 18 wenens | httpsi/resh.edu.ru/
MOBEPXHOCTHIO KUAKOCTU. Popmyna
Jlamutaca
O06001eHre U cucTeMaTU3aIys 3HaHUN 110

89 TeMme "ArperaTHble COCTOSHUS BEIIECTBA. 18 Hepena | https://resh.edu.ru/
da30BbIe IEPEXOBI"

90 KontponbHas pabota mo teme "Arperarabie 19 negens https://resh.edu.ru/

coctosiHus Beniecta. MazoBbie nepexoapr”
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https://resh.edu.ru/
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91

OnexTpu3anus Tea U €€ IposBICHUS.
DIekTpuyeckui 3apsia. [IBa Buaa
AIEKTPUIECKUX 3apsaaoB. [I[poBoaHUKH,
JTUAJICKTPUKU 1 TTOJTYITPOBOTHUKH

19 Hepena

https://resh.edu.ru/

92

DneMeHTapHBIN AIEKTPUUYECKUH 3apsil.
3aKOH COXpaHEHHUs DIIEKTPUYECKOrO 3apsa

19 Hepena

https://resh.edu.ru/

93

94

BzaumopeiicTBue 3apsioB. Toueunsie
3apsabl. 3akoH Kynona

Pemenue 3amau mo treme «3aKoH Ky.]'IOHa»

19 Hepena

19 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

95

96

97

98

Onektpuueckoe nose. Ero neiictBue Ha
ANEKTPUUICCKUE 3aPSIIbI

Hanpsik€HHOCTB 3JIEKTPUUECKOTO MOJIS.
[TpoOHpbIii 3aps. JInHUKM HaNPsHKEHHOCTH
anekTpuyeckoro nosst. OQHOPOHOE
JIEKTPUYECKOE TOJIE

IloTeH1IMaIBHOCTH QJICKTPOCTATHYICCKOI'O
moJs. Pa3HOCTh MOTEHIIUAIOB U
HaIIPpsI’KCHUC

[ToTrenumanpHas YHEPTU 3apsa B
JJEKTPOCTaTUYECKOM Iose. [loreHnnan
3JIEKTPOCTATUYECKOTO OIS

20 HepenAa

20 HepenAa

20 HepenAa

20 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

99

CBs13b HANPSKEHHOCTH NOJIA U PA3HOCTH
MIOTEHIIAAJIOB ISl DJIEKTPOCTATHYECKOTO
T10JIst

20 HepenAa

https://resh.edu.ru/

100

101

[IpuHOMI cynepno3unuy JIEKTPUIECKUX
noyeu

Pemenue 3agau o teme «lloTeHnman
3JIEKTPOCTATHYECKOTO MOJISD)

21 HepenAa

21 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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ITone Toueunoro 3apsna. [lone paBHOMEpHO

102 . 21 Hepena https://resh.edu.ru/
3apsOKEHHOU cephl
[Tosie paBHOMEPHO 3apsHKEHHOTO TI0 00BEMY
103 mapa. [Tone paBHOMEpHO 3apsKEHHOM 21 Hepens  https://resh.edu.ru/
OECKOHEYHO INIOCKOCTH
IIpoBOAHHKH B 3JEKTPOCTATHYECKOM IIOJIE.
104 POBOA P 21 Hepensa https://resh.edu.ru/
VYcnoBue paBHOBECHS 3apsIOB
HMDJIEKTPUKH U ITOJIYIPOBOIHUKH B
105 A p YHPOBOA 22 Hepensa https://resh.edu.ru/
AJIEKTPOCTATHYECKOM I10JIe
Konnencarop. DneKTpo€MKOCTh
106 KOHJICHCATOPA. DICKTPOEMKOCTH IIOCKOTO 22 Hepens | https://resh.edu.ru/
KOHJICHCATOpa
107 [TapannensHOE COeTMHEHNE KOHICHCATOPOB 22 Hepensa https://resh.edu.ru/
IlocnemoBaTeabHOE COCIUHCHIE
108 A . 22 Hepensa https://resh.edu.ru/
KOHJICHCAaTOPOB
109 DHeprus 3apsHKEHHOT0 KOHJIEHCATOpa 22 Hepena | https://resh.edu.ru/
Pemenue 3amad mo reme «CoeauHEeHHE
110 A a 23 Hepensa https://resh.edu.ru/
KOHJICHCATOPOB»
BHKCHHUC 34 ﬂ)KGHHOfI qaCTHUIbI B
111 A p t 23 Hepens https://resh.edu.ru/
OJTHOPOJTHOM 3JIESKTPHYECKOM TI0JIe
Pertenne 3aga4 mo reMe «DJIEKTPHUIECKOE
112 a p 23 Hepens https://resh.edu.ru/
OJIEY
O0001IeHrEe U CUCTEMATH3AIMA 3HAHUN 110
113 ,I,H f,l 23 Hepena  https://resh.edu.ru/
TeMe "DIIEKTPUYECKOE T10JIe
KonTtponsHasg paboTa 1Mo TemMe
114 " R p " 23 Hepens https://resh.edu.ru/
DJIEKTPUYECKOE T0JIe
Cwita Toka. IlocTossHHBIN TOK. Y Ca0BuUSA
115 24 Hepensa https://resh.edu.ru/

CYIICCTBOBAHUS ITOCTOSAHHOI'O



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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QJICKTPHUYCCKOI'0 TOKa

116 Hcrounnku Toka. Hanpsoxenue u 3/1C 24 Hepena | https://resh.edu.ru/
3akoH Oma JiJIs y4acTKa LIEIH.

117 AL yE H 24 Hepensa https://resh.edu.ru/
DIEeKTPUYECKOE COTIPOTUBIICHNE
3aBUCHUMOCTbH CONPOTUBIICHUS OJHOPOAHOTO

118 MPOBOJHUKA OT €0 JJIMHBI U TJIOIIA N 24 Hepensa https://resh.edu.ru/
MONIEPEUYHOT0 CEYCHUS
VenrHOE CONPOTHUBIIEHUE BEIIECTBA.

119 a p B 24 Hepensa https://resh.edu.ru/
Pemenue 3amau
ITocnegoBarensHOE, MapaieabLHOE,

120 a p 24 Hepensa https://resh.edu.ru/
CMENIaHHOE COSUHEHUE ITPOBOTHUKOB
PacuéT pa3BeTBIEHHBIX DJIEKTPUUECKUX

121 . p p 25 Hepensa https://resh.edu.ru/
neneit. [Ipasuna Kupxroda
Pemenne 3agad no reme «CoequHEHHE

122 g a 25 Hepensa https://resh.edu.ru/
MIPOBOTHUKOBY
PaboTa »eKTpHuUeCcKoro Toka. 3aKoH

123 p 25 Hepensa https://resh.edu.ru/
Jxoyna —Jlenua
Pemenne 3aga4d no treme «Pabora

124 ANEKTPUYECKOro ToKa. 3akoH Jl>xoyis - 25 Hepena | https://resh.edu.ru/
Jlenia»
MOMHOCTD 3AEKTPUUYECKOTO TOKA.

125 TenmoBas MOIITHOCTH, BBIICIsAEMAs Ha 25 Hepens https://resh.edu.ru/
pesucrope
Pemenue 3amau mo reme «MOIITHOCTD

126 a H 26 Hepens https://resh.edu.ru/
AIEKTPUUYECKOTO TOKA»
OJ1C 1 BHYTpPEHHEE COIIPOTUBIICHHE

127 A yip P 26 Heaens https://resh.edu.ru/
HCTOYHHKA TOKa

128 3akon OMa 115 OJTHOM (3aMKHYTOM ) 26 Hepena | https://resh.edu.ru/



https://resh.edu.ru/
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BJIEKTPUYECKON LIETH

Pemrenue 3agad mo reMe «3akod Oma s

129 . . . 26 Hepensa https://resh.edu.ru/
MTOJIHOM (3aMKHYTOW ) DJIEKTPUYECKOM LIETTH

130 MOIIIHOCTh UCTOYHHUKA TOKA 26 Hepensa https://resh.edu.ru/

131 Kopotkoe 3ambikanue 27 vepena | https://resh.edu.ru/

132 KonneHcarop B ienu mocTOSSHHOTO TOKa 27 Hepena | https://resh.edu.ru/
Pemenue 3amau nmo reme «Konaencarop B

133 s A P 27 Hepena https://resh.edu.ru/
LIETTH TIOCTOSIHHOT'O TOKAay
Pemenne 3agad mo teme "IlocTossHHBIN

134 8 _ 27 Hepena  https://resh.edu.ru/
AIEKTPUICCKUIN TOK
Pemenne 3agad mo teme "IlocTossHHBIN

135 8 _ 27 Hepena  https://resh.edu.ru/
AIEKTPUICCKUIN TOK
Pemenue 3agau mo teme "lIlocTosHHBIN

136 8 . 28 Hepena | https://resh.edu.ru/
INMEKTPUICCKUH TOK
O06o001IeHrEe U CHCTEMATH3aLNs 3HAHUH 110

137 ,I,H . B . 28 Hepena  https://resh.edu.ru/
teMe "[1oCTOSIHHBIN 2JEKTPUUECKUN TOK
KonTponsHas pabora 1mo teme

138 " P vp . 28 nepena | https://resh.edu.ru/

[TocTOSIHHBIN PTEKTPUUECKUIN TOK

DNeKTpUYECcKast MPOBOAUMOCTE PA3IMIHBIX

139 BEIIECTB. DIIEKTPUICCKUI TOK B METaJIaX. 28 Hepensa https://resh.edu.ru/
CBepxIpoBOIMMOCTh
DNEeKTPUUECKUN TOK B pacTBOpaX U

140 pacriaBax 3JeKTpouToB. 3akoHbl Dapanes 28 Hegena | https://resh.edu.ru/
JUTSL DJICKTPOJTH3a

141 DnexTpuuecKkuii ToK B razax. [lmazma 29 Hepena | https://resh.edu.ru/
DJIEKTPUYECKUI TOK B BAKyyMe.

142 p 29 Hepensa https://resh.edu.ru/

Bakyymabie mpubopbl



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
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https://resh.edu.ru/
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143

DNEKTPUUECKUN TOK B MOITYIPOBOAHUKAX

29 HepenAa

https://resh.edu.ru/

144

145

146

[TonynpoBoIHUKOBBIE TPUOOPHI

DU3NYECKUN TPAKTUKYM I10 TEME
"M3MmepeHue cuiibl TOKa U HANPsKEHUS B
LIETH TTOCTOSTHHOT'O TOKa IIPU TOMOIIA
AQHAJIOTOBBIX U MU(PPOBBIX U3MEPHUTEIIBHBIX
npudopoB"

®u3nuecKuil IPaKTUKYM IO TEME
"N3yueHrne HepaBHOMEPHOTO JABUKEHUS C
LIEJIbIO ONPEIEICHUS MTHOBEHHOM
ckopoctu"

29 HepenAa

29 HepenAa

30 HepgenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

147

@uU3NYECKU IPAKTUKYM 110 TEME
"U3mepeHue ycKopeHus npu
MIPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKIIOHHOW IJIIOCKOCTH"

30 HepgenAa

https://resh.edu.ru/

148

@uU3NYECKU NPAKTUKYM II0 TEME
"N3yueHnue nBUKEHUS Tela, OpOIIEHHOTO
TOPU30HTAJIBHO"

30 HepgenAa

https://resh.edu.ru/

149

150

151

Pu3HYECKU IPAKTUKYM I10 TEME
"N3y4yeHue IBM>KEHUA TeJla 10 OKPYKHOCTH
C TOCTOSTHHOM 110 MOJYJIFO CKOPOCTHIO"

Pu3NYECKUl IPAKTUKYM 110 TEME
"IIpoBepka runoTe3b! O HE3aBUCUMOCTH
BPEMEHHM JIBUYKEHUS OpycKa 10 HAaKJIOHHOM
IJIOCKOCTH Ha 3aIaHHOE PACCTOSTHUE OT €r0
Maccel”

@u3NYECKU IPAKTUKYM 110 TEME
"N3yueHue NBUKEHUS CUCTEMBI TEl,

30 HepenAa

30 HegenAa

31 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/
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CBSI3aHHBIX HUTHIO, IEPEKUHYTOU Yepes
nérkuii 0y10K"

152

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenune kodhHuimenta TpeHus mo
BEJIMYMHE yTIIOBOTO KO3 PUIIeHTA
3aBucumoctu Frp(N)"

31 HepenAa

https://resh.edu.ru/

153

154

155

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue ycioBUi paBHOBECHS
TBEPAOIO TeJIa, UMEIOIIETO OCh BPALCHUS "
du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue COXpaHeHUs! UMITyJIbca MU
yHIpyrom B3aumozeictsun"

Ou3MUECKuil MPAKTHKYM 10 TEME
"N3yuenne n3obapHoro npoiecca”

31 HepenA

31 HepenA

31 HepgenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

156

157

158

@uU3NYECKU NPAKTUKYM II0 TEME
"U3mepenue ynenpHoM TemioéMKocTr"

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKkOHOMEPHOCTEN HCTIapEHUs
JKUIKoCTER"

Pu3NYECKU IPAKTUKYM 110 TEME

"N3yueHne npoTeKaHus TOKA B LIETIH,
cozepxaiieit konaencarop"

32 HepenAa

32 HepenA

32 HegenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

159

@u3nYeCKUil IPAKTUKYM IO TEME
"HccnenoBanue cMEMIaHHOTO COEIMHEHUS
pe3uctopos”

32 HepenAa

https://resh.edu.ru/

160

Puznueckuil NpakTUKyM 1o teme "CHsThe
BOJIT-aMIIEPHOM XapaKTEPUCTUKHU Juoaa"

32 HepenAa

https://resh.edu.ru/

161

PesepBHelit ypok. O600IICHNE 1

33 Hegensa

https://resh.edu.ru/
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cUCTEMAaTH3allNs 3HAHUI IO TEME
"Kunemartnka"

162

163

164

PesepBHelil ypok. O000ICHHE 1
cHCTEMaTHU3allus 3HAHHI 110 TeMe
"Tunamuxa"

PesepBHbIil ypok. O60011IeHIE 1
cucTeMaru3anys 3HaHuH 1Mo teme "Cratuka
TBEeporo Tena"

PesepBHrlit ypok. O60011eH1E U

cUCTEMAaTH3alus 3HAHUH 110 TeMe "3aKOHBI
COXpaHEHUs B MEXaHUKe"

33 HegenAa

33 HepgenA

33 HepgenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

165

PesepBHeIil ypok. O000IICHHE 1
cucTeMaTHu3anys 3HaHuH 1o Teme "OCHOBEI
MOJIEKYJIIPHO-KUHETUUECKOU TeOpHH"

33 HegenAa

https://resh.edu.ru/

166

Pesepubriil ypok. O6006111eHIE 1
CUCTEeMaTH3alus 3HaHUH 110 TeMe
"TepmoanHaMmuka. TeniaoBble MAILTUHBI.
ArperaTHble COCTOSIHMSI BELLIECTBA.
®da3zoBbIe nIEpexoab"

34 HepenAa

https://resh.edu.ru/

167

168

169

PesepBHbIii ypok. UTorosast KOHTpoJIbHAs
paborta

PesepBHelIit ypok. O6001IeHNE 1
CHCTEMaTHU3allus 3HAaHHI 110 TeMe
"Onexktpuueckoe nose"

PesepBHrlIit ypok. O6001IeHNE 1
cucTeMaTHU3alus 3HaHUH 10 TeMe
"TIoCTOSIHHBIN 1EKTPUUECKUH TOK"

34 HepenAa

34 Hepena

34 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

170

PeseprubIil ypok. O60011eHIE 1

34 HepenAa

https://resh.edu.ru/
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cucreMarus3aiusg 3aaduii no reme "Toku B

pa3IM4HBIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

170

16




11 KJIACC

Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
Jlj;-)n Tema ypoka Kontpoapueie  Tpakruueckue fl[:;‘?EHI/Iﬂ E;I[?;I;ZE:feanue
padoThI padoTshI pecypen
B3anmopeiicTBre MOCTOSTHHBIX MarHUTOB U
1 MIPOBOJHUKOB C TOKOM. MarHuTHOE MoJIe. 0 0 1 HepenA https://resh.edu.ru/
I'mnote3a Ammepa
BexTop marautHoM nnaykuuu. [Tpunnun
2 CyNEpIIO3UIMU MarHUTHBIX NoJiel. JInHumn 0 0 1 Hepensa https://resh.edu.ru/
MarHUTHON UHIIYKIIUU
3 MariiTioe ojte IpOBOJHIKa ¢ TOKOM. 0 0 1 Hepens https://resh.edu.ru/
OmneIT OpcTena
4 Cwiia Amriepa, e€ HanpaBJICHUE U MOJTYJIb 0 0 1 HepenA https://resh.edu.ru/
5 Pemenue 3amau 0 0 1 Hepena https://resh.edu.ru/
6 Tpivenenne sakona Ammepa. 0 0 2 Hepena https://resh.edu.ru/
DneKTpou3MepuUTENbHbIE TPUOOPHI
Cuna JlopeHiia, e€ HampaBiieHUE U MOYJIb.
7 JBr>KeHue 3apsyKeHHON YacTHIBI B 0 0 2 Hepgens https://resh.edu.ru/
OJIHOPOJHOM MarHUTHOM II0JIe
Pemienue 3agaa 0 0 2 Hegens https://resh.edu.ru/
9 Pa6ora cuel Jlopenma 0 0 2 Hepens https://resh.edu.ru/
10 Pemenue 3amau 0 0 2 Hepens https://resh.edu.ru/
11 MarHuTHOE riosie B BemecTse. 0 0 3 Hepena https://resh.edu.ru/
deppoMarHeTUKH, Mapa- U TuaMarHeTUKH
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. 0 0 3 wenens httos://resh.edu.ru/

[Ipumenenue peppoMarHeTHKOB



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

13

Pemenue 3agauq mo reme "MarautHoe mose"

3 HegenAa

https://resh.edu.ru/

14

15

KoHnTtposbHas padora mo Teme "MaraHutHoe
nose"

SIBnenne 3H€KTpOMaFHHTHOﬁ HHAYKIUU.
IToTox BEKTOpa MarHUTHOM HHAYKIIUH

3 HepenA

3 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

16

17

18

OC unaykuuu
3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU
®apanes

Buxpesoe anexrpudeckoe nozue. Toku @yko

4 Hepens
4 Hepens

4 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

20

OJ1C MHIYKIMHU B ABHXKYLIUXCS
IIPOBOJAHMKAX

Pemenue 3amau

4 Hepens

4 Hepens

https://resh.edu.ru/

https://resh.edu.ru/

21

22

[IpaBuio Jlenna

WNunykTuBHOCTH. KaTyiika HHIyKTUBHOCTH
B LIENIU TIOCTOSIHHOTO TOKA

5 HepenA

5 Hepena

https://resh.edu.ru/

https://resh.edu.ru/

23

SBnenue camounaykiuu. J/C
CaMOUHTYKITUU

5 HepenAa

https://resh.edu.ru/

24

25

26

3Hepr1/1$1 MAarauMTHOTO IMOJIA KaTyHIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

Pemenue 3agau

O00011IeHNE U CUCTEMATU3AIMS 3HAHUI 110
Teme "OneKkTpoauHamMuka"

5 Hepena
5 Hepensa

6 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

27

KonTponbhas pabota no teme
"OnexrpoauHamuka'

6 Hepens

https://resh.edu.ru/

28

Konebarennuast cucrema. CBoOOIHEIE
KoJjeOanus. ['apMoHUYecKre KoaeOaHus

6 HepenA

https://resh.edu.ru/

29

Kunemarnueckoe 1 [UHAMHUYECKOE

6 HepenA

https://resh.edu.ru/
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OIMCAaHMUE KOJIeOaTEIbHBIX I[BI/I)KGHI/II\/'I

DHepreTudeckoe onrMcanue. BoiBoj
JTUHAMUYECKOr0 OMUCAHUS TAPMOHUYECKHUX

30 . 6 Hepens https://resh.edu.ru/
KoJIe0aHUH U3 UX YHEPreTHUECKOTO 1
KHHEMATHYECKOTO OIMCAHMUS

31 Ammntyna u dasza koiaedbanuit 7 Hepens https://resh.edu.ru/
[lepuon u wacrora konebanuid. [lepros
MaJIbIX CBOOOIHBIX KOJICOaHUN

32 MaTteMaTU4ecKoro MastTHuka. [lepuon 7 Hepena https://resh.edu.ru/
CBOOOAHBIX KOJICOAHU TTPYKHHHOTO
MasATHHKA
3aryxarolue Koneoanus. BoiHyK1eHHbIE

33 x e 7 Hepens https://resh.edu.ru/
koneOanust. Pe3onanc

34 ABTOKOIE0aHNA 7 Hepens https://resh.edu.ru/

35 Pemenue 3amau 8 Hepena https://resh.edu.ru/
Ypok-koHdeperins "MexaHnuecKue

36 P epert " 8 Hepena | https://resh.edu.ru/
KoJIeOaHUs B MY3BIKAJTbHBIX HHCTPYMEHTAX
O00011eHNEe U cCUCTEMATH3AIMs 3HAHUH 110

37 iﬂ 5 " 8 HepenA https://resh.edu.ru/
TeMe "MexaHnueckue KojieOaHus
DIEeKTPOMarHuTHEIE KOJIEOaHMUS.

38 P N 8 Hepena https://resh.edu.ru/
KonebarenpHblit KOHTYD
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

39 3apsija KOHJIEHCATOpa ¢ aMIUTHTYION CHITBI 8 Hepena https://resh.edu.ru/
TOKa B KOJIEOATETLHOM KOHTYPE
3aK0H COXpaHEHUs YHEPTUH B UICATHLHOM

40 p p a 9 Hepena https://resh.edu.ru/
KoJIe0aTeIbHOM KOHTYpE
3aryxaroniyue 3J1eKTPOMarHuTHLIC

41 yxarot p 9 HegenA https://resh.edu.ru/

KosiebaHus1. BeinyxkneHHbIe
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SJICKTPOMArdHuTHBIC KoJieOaHus

ITepemennsblit TOk. Pe3auctop u KoHaeHCaTOP

42 9 HegenA https://resh.edu.ru/
B LIETIH TIEPEMEHHOT0 TOKa
Karymika HHIyKTUBHOCTH B LIENTU
43 y YK H 9 Hepena https://resh.edu.ru/
MEPEMEHHOT0 TOKa
3akon OMa JJ1st IEKTPUUYECKOM 1enu
44 a P H 9 Heaenn https://resh.edu.ru/
MEePEMEHHOTO TOKa
MoIIHOCTh TEPEMEHHOTO TOKA. 10
45 AMITTUTYAHOE U IEHCTBYIOIIEE 3HAUEHUE https://resh.edu.ru/
Heaens
CHUJIbI TOKA Y HAIPSKEHUS A
. 10
46 Pe3oHaHC B 2JIEKTPUYECKOM HIETTH https://resh.edu.ru/
Heaens
10
47 Pemenne 3amau https://resh.edu.ru/
Heaens
WneansHblif TpancopmaTop.
10
48 [IpousBocTBO, IEpeiaya U NoTpedIeHNE https://resh.edu.ru/
Heaens
ANEKTPUYECKON SJHEPTUU A
DKOJIOTUYECKUE PUCKHU TTPU MPOU3BOJICTBE 10
49 aeKTpodHeprun. KynbTypa nucnonap3oBaHus e https://resh.edu.ru/
H NnAa
AJIEKTPOIHEPTIUH B TIOBCEAHEBHOM KM3HU a
11
50 Pemienue 3anau https://resh.edu.ru/
Heaens
O0o01IeHre U cucTeMaTU3alus 3HaHUN 10 11
51 " B " https://resh.edu.ru/
TeMe "DIeKTPOMarHUTHBIE KOJIeOaH s Heaens
KonTponbhas pabota no teme
" 11
52 MexaHnu4ecKHe U AIEKTPOMarHUTHBIE https://resh.edu.ru/
Heaens
KoseOaHus"
53 MexaHnyeckue BOJIHbI. XapaKTepUCTUKHU 11 https://resh.edu.ru/
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MEXaHUYCCKHUX BOJH

Heaens

11

54 CBoOHCTBa MEXaHNYECKUX BOJIH https://resh.edu.ru/
Hepens
12
95 3ByK. XapaKTepUCTUKH 3BYKa https://resh.edu.ru/
Hepens
HuadpaszByk u yiaprpassyk. lllymoBoe 12
56 (passyx u ynvTpassy N Y https://resh.edu.ru/
3arps3HEHUE OKPYXKAIOIIEH CpeIbl Hepens
12
57 Pemenue 3amau https://resh.edu.ru/
Hepens
DaeKTpOMarHuTHeIe BOIHEL. M3nyuenne 12
58 P I https://resh.edu.ru/
AJIIEKTPOMATrHUTHBIX BOJIH Hepens
DHeprus 31eKTPOMarHUTHBIX BOJIH. 12
59 E) p https://resh.edu.ru/
CBOICTBA 2JICKTPOMAarHUTHBIX BOJTH Hepens
[Ixana >MeKTPOMarHUTHBIX BOJIH.
13
60 [IpuMeHeHHEe PIEKTPOMArHUTHBIX BOJIH B https://resh.edu.ru/
Hepens
TEXHUKE U ObITY A
[TpuHIUIIBI PaIUOCBSI3U U TEICBUACHUSI.
13
61 Pannonokarus. DneKTpoMarHuTHOE https://resh.edu.ru/
N Hepens
3arpsi3sHEHUE OKPYXKAIOIIEH CpeIbl
KonTpomnpHas pabota mo Teme
n 13
62 MexaHn4YecKHe U 3JI€KTPOMArHUTHbIE https://resh.edu.ru/
Hepens
BOJIHBI" A
Csert. 3aK0H OPIMOJIIMHENHOTO 13
63 p https://resh.edu.ru/
pacnpocTpaHEHHUs CBeTa Hepens
Pemenne 3amay Ha npuMeHEHNE 3aKOHA 13
64 il p https://resh.edu.ru/
MPSIMOJIMHEHTHOTO pacIpOCTPAHECHHS CBETA Hepens
65 Ortpaxenue ceta. [lnockoe 3epkano. 14
Cdepugeckoe 3epkaio Hepens
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[Ipenomienue cBera. AGCOMIOTHBIN U

OTHOCHTEIIBHBINA ITOKa3aTeIlh IMPECIOMIICHUA.

14
66 [TomHOE BHYTpEHHEE OTpaKCHHE. enens https://resh.edu.ru/
Hegen
[IpenenbHbli yroJl MOJIHOIO BHYTPEHHETO a
OTpaKEHUS
Pemrenne 3ama4u Ha IpUMEHEHNE 3aKOHOB
67 A P 14 Hepens https://resh.edu.ru/
OTPaKEHHUS U MPETOMIICHHUS CBETa
Xoj nydedt B mpusMe. Jlucnepcus cBeTa.
68 YA . p A p 14 Hepena https://resh.edu.ru/
CnoxHpIi cocTaB 6enoro csera. L{pet
JInn3el. ®OKYyCHOE pacCTOSIHUE U
69 Y p 14 Hepena https://resh.edu.ru/
OITHYECKAs CHJIa JTUH3bI
ITocTpoenne n300pakeHNil B INH3AX U UX
70 p p 15 Hepens https://resh.edu.ru/
cHCTEMaX. YBEIUMUYEHHE JTUH3EI
Pemenue 3agau Ha mocTpoeHue
71 M300paKeHHH, MTOTy4aeMbIX C TOMOIIIBIO 15 Hepens https://resh.edu.ru/
JIAH3
72 I'ma3 kak onTudeckas cucreMa 15 Hepena https://resh.edu.ru/
Pemenne 3amau. IIpenens mpuMEeHUIMOCTH
73 A . pea p 15 Hepena https://resh.edu.ru/
TEOMETPHYCCKOMN ONTHKH
74 CKOpOCTh CBETa U METOBI €€ U3MEPEHUS 15 Hepens https://resh.edu.ru/
75 Hucnepcus cBera 16 Hepena https://resh.edu.ru/
76 WNuTtepdepentus cBeta 16 Hepena  https://resh.edu.ru/
Korepenrnsie HCTOUHUKH. Y CIIOBUSA
77 p 16 Hepena https://resh.edu.ru/
HaOII0/IEHUST MAKCHMYMOB U MUHUMYMOB
78 Pemenne 3amau 16 Hepena https://resh.edu.ru/
79 [Ipumenenne uaTephepeHIN 16 Hepena  https://resh.edu.ru/
80 Hudpakmaus ceera 17 vepena  https://resh.edu.ru/
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Judpakumonnas pemeérka. Y cioBue

81 17 Hepens https://resh.edu.ru/
HaOJIOJICHUS TJIABHBIX MAKCUMYMOB

82 Penrenne 3amau 17 Hepena https://resh.edu.ru/

83 HonepedHocTs CBETOBBIX BOH. 17 vegens  https://resh.edu.ru/
[Tomstpusarus cBera

84 Penrenne 3amau 17 Hepena https://resh.edu.ru/

85 CBeTOoBBIE ABJICHUS B IPUPOJE 18 Hepena  https://resh.edu.ru/

86 0606'1'116HHe I/I'CI/ICTeMaTI/IBaIII/ISI 3HaHUH 10 18 vesens | https:/resh.edu.ru/
teme "OnTuka"

87 KonTponbhas pabota no teme «OnTuka» 18 Hepena | https://resh.edu.ru/
['paHUIIBI TPUMEHUMOCTH KJIACCHYECKOM

88 MEXaHUKU. 3aKOHBI JICKTPOIUHAMUKHU U 18 Hepens https://resh.edu.ru/
MPUHIIUIT OTHOCUTEIBHOCTH

89 Hoctyatst cneuabROi Teopiit 18 Hepensa  https://resh.edu.ru/
OTHOCHUTEIIEHOCTH
[TpocTpaHCTBEHHO-BPEMEHHOM HHTEPBAJL.
[IpeobpazoBanus Jlopenna. YcioBue

90 npuIHHHOCTH. OTHOCUTENFHOCTh 19 Hepensa  https://resh.edu.ru/
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BpEeMEHU U
COKpAIICHUE JITHHBI

91 DHEPIH H UMITYILC PEAATHBHCTCKOR 19 Hvepgena  https://resh.edu.ru/
YaCTHIIBI

92 CBish Macehi ¢ ?Hep THEH H AMITYTECOM 19 Hegena  https://resh.edu.ru/
PENATUBUCTCKON YaCTHUIBI. DHEPTUS MTOKOS

93 PaBHOBECHOE TETITOBOE M3ITyUEHHE 19 Hepenn

94 3akoH cMenieHus Buna 19 Hepens https://resh.edu.ru/

95 ['unore3a M. [1nanka o kBantax. ®OTOHBI 20 Hepenn
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96 DHeprust 1 UMITYJIbC POTOHA 20 Hepena

97 ®dotoadpdext. OnbiTer A. I'. CtoneTona. 20 vesenn | hitpsi/lresh.edury/
3akonsI hoTtodddexTa

08 VYpauenue DitHmreiHa 1151 hoTodPdekra. 20 Hegens httos://resh.edu.ru/
"Kpacnas rpanuna" ¢pororpdexra

99 Hasnenue cera. Onbitel [1. H. JIeOeneBa 20 Hegena | https://resh.edu.ru/

100 BoJiHOBEIE CBOMCTBA YaCTHLI 21 Hepensa
Bouansbl ne bpoina. Jlnuna BonHbI ae bpoiis

101 U pa3Mepbl 00JIACTH JIOKATH3AIUT 21 Hepensa | https:/resh.edu.ru/
JBUXKYIICHCS YaCTHUIIBI

102 KopmyckynsipHO-BOTHOBOM JTyain3m 21 Hepena | https://resh.edu.ru/

103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax 21 Hepena | https://resh.edu.ru/
Crneuunduxa usmepeHuit B MUKpOMHUPE.

104 CooTHoIIIeHUs HEOTIpeAeIEHHOCTEN 21 Hepensa https://resh.edu.ru/
I'eitzenbepra

105 Pemenue rpaduyeckux 3amau 22 Hepena | https://resh.edu.ru/

106 Pemienne pacu€THbIX 3a1a4 22 Hepensa https://resh.edu.ru/
KonTposabnas padora no temam: "OCHOBBI

107 CTO", "KoprnyckysspHO-BOJIHOBOI 22 Hepena | https://resh.edu.ru/
Jyanusm"

108 OMBITHI O UCCIIEIOBAHUIO CTPOCHUS aTOMa. 22 vesenn | hitpsi/lresh.edu.ry/
[Inanerapnas mozens aroma Pezepdopra

109 [Toctynater bopa 22 Hepena | https://resh.edu.ru/

110 Brer cnexpos. CnexTp yposrei sneprim 23 Hepens https://resh.edu.ru/
aToma BOAOpO/a

111 (CHIOHTAHHOE 1 BEIHY)KICHHOC H3TYYCHHE 23 Hepens https://resh.edu.ru/

CBCTa
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112

Jlazep

23 HepenAa

https://resh.edu.ru/

113

114

115

116

117

118

Hyxnonnas monens siapa [ eiizenoepra-
HBanenko. 3apsig 1 MaccoBO€ YUCIIO sAJpa.
H3oTonbl. PagnoakTuBHOCTH

3aKOH paJMOaKTUBHOIrO pacnana. CBoiicTBa
MOHU3HUPYIOIIETO U3NydeHHs. Biausaue
PaIMOAKTUBHOCTH Ha )KUBBIC OPTaHU3MBI.
Jo3nmerpus

DHeprus CBS3U HYKIIOHOB B siape. S nepHbie
cuibl. [ledekt maccel sapa. SnepHbie
peakuuu. Snepusie peakTopsl. [Ipodaemsr
YIPaBIsiEMOT0 TEPMOSIEPHOTO CHHTE3A.
OKOJIOTUYECKHUE ACTIEKTHI Pa3BUTHS sII€PHON
YHEPTEeTUKHU

MeTto1bl perucTpaly U UCCIIEIOBAHUS
3JIEMEHTapHbIX YacTll. OyHIaMEHTaIbHbIE
B3auMOJecTBYs. bapuoHbI, ME30OHBI U
nentoHsl. [Ipencrasnenne o CtanaapTHOU
mojenu. KBapk-riitooHHast MOJEIb aipOHOB

®usnka 3a npeaenamu CtannapTHOU
Mozenu. TémHas Matepus U TEMHas
sHeprus. EnuHCTBO Qu3nueckoi KapTHHBI
Mupa

Oransl pa3BUTHS aCTPOHOMHH. 3HAUEHUE
aCTPOHOMHUH

23 HepenAa

23 HepenAa

24 HepenA

24 HepenA

24 HepenAa

24 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

119

[TprMeHUMOCTh 3aKOHOB (PU3UKU AJIs
0OBSICHEHUS TPUPOIBI KOCMHYECKHUX
00BEKTOB. MeTOIbI aCTPOHOMUYECKUX
HCCIICIOBaHUM

24 HepenAa

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

120

CoBpeMeHHbIE ONITHYECKUE TEIECKOIIbI,
paanoTeNecKonbl, BHeaTMochepHas
aCTPOHOMUS

24 HepenAa

https://resh.edu.ru/

121

122

123

Bup 38é3nH0r0 HebOa. Co3Be3nus, sipKue
3B63I[BI, IIJTaHEThI, UX BUAUMOC IBUXCHUC

Conueunas cuctema. Conuue. Congeunas
aKTUBHOCTH. McTounuk sneprun ConHia u
3BE3/

3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKH.

Juarpamma "crnieKTpajibHbIN KJIacc —
CBETUMOCTB"

25 Hepensa

25 Hepena

25 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

124

3BG3)II>I TJIaBHOM ITOCJIEI0BATCILHOCTH

25 Hepena

https://resh.edu.ru/

125

126

127

Buyrpennee ctpoenue 38€31. CoBpeMEHHBIE
MPEJICTaBICHUSI O IPOUCXOXKIEHUU U
sBostoiny CosHIA U 3BE3/. DTarlbl )KU3HU
3BE3]

Mieynsiii [Iyre — Hama ['anaktuka. Tumel
rajlakTUK. YEpHbIE OBIPBI B APAX TaJaKTHK
Bcenennas. Pacimpenue Beenennoit. 3akon
Xa66ma. Teopust bonbioro B3pbIBa.
PenukroBoe nzmyuenue

25 Hepena

26 HepenAa

26 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

128

MacmrabHas ctpykTypa Beenennoii.
MeraranakTuka

26 HepenAa

https://resh.edu.ru/

129

130

KonTtponbHas pabora o Teme
"Actpoduzuxa"

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccmeqoBaHue MarHUTHOTO I10JIST
IIOCTOSIHHBIX MAarHUTOB" WIH

26 HegenA

26 HegenAa

https://resh.edu.ru/

https://resh.edu.ru/
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"UccnenoBanue CBONCTB
dbeppomarnetukoB" win "UccnenoBanue
JEHCTBUS MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM"

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue cunbl Amnepa" win "M3yuenue
3aBUCUMOCTH CHUJIbI AMIIepa OT CHJIbI ToKa"
niu "OnpeneneHrue MarHUTHOW MHIYKIUN
Ha OCHOBE M3MEPEHUs CUIIbI AMriepa"

27 HepenAa

https://resh.edu.ru/

132

Pu3n4ecKuil IPAKTUKYM 110 TEME
"UccnenoBaHue SIBICHUS
3JIEKTPOMAarHUTHOM MHIYKUIUU'" WIN
"Onpenenenre MHAYKIIMU BUXPEBOTO
MardHMTHOTO moisa"

27 HepenAa

https://resh.edu.ru/

133

Pu3nYeCcKuil NPaKTUKYM 110 TEME
"UccnenoBanue siBIEHUS CAaMOUHIYKITUN"
win "COopKa MOJENN 3JIEKTPOMAarHUTHOTO
re”separopa"

27 HepenAa

https://resh.edu.ru/

134

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3mepenue neprojia CBOOOTHBIX
KoJie0aHUM HUTSIHOTO U MPY>KUHHOTO
MasiTHUKOB"

27 HepenAa

135

136

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"IIpeoOpa3oBaHue SHEPTUU B IPY>KUHHOM
MasiTHUKe"

Pu3nUeCcKuil IPAKTUKYM I10 TEME
"HccnenoBanue nepeMeHHOr0 TOKa 4epe3
MIOCJIEI0BATEIbHO COEIMHEHHBIE
KOHJICHCATOP, KaTYIIKY U pe3ucTop"

27 HepenAa

28 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/
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137

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHue napamMeTpoB 3ByKOBOW BOJIHBI"

28 HepenAa

https://resh.edu.ru/

138

139

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue nokazaresns npeioMIeHus
crexna”

DuU3nYeCKui MPAKTUKYM 10 TEME
"U3mepenue GOKyCHOTO pacCTOSHUS
pacceuBaroUX JUH3"

Ou3nyecKuil MPakTUKYM IO TEME
"Habnronenue aqudpakuun, UHTephepeHIInn
Y noJisipu3anuu ceera'

28 HepenAa

28 HepenAa

28 HepgenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

141

Pu3n4ecKuil IPAKTUKYM 110 TEME
"Onpenenenre UMIyabCa U SHEPTUU
PENATUBUCTCKUX yacTull (1o oTtorpadusm
TPEKOB 3apsDKEHHBIX YaCTHUI] B MArHUTHOM
noxne)"

29 HepenAa

https://resh.edu.ru/

142

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lnanka Ha ocHOBE
uccnenoBanus Gororddexra”

29 HepenAa

143

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3pekeHHOTO
aTOMapHOI0 BOJOPOJA U U3MEpPEHUE
nocrossHHOM Punbepra"

29 HepenAa

https://resh.edu.ru/

144

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"UccnenoBanue paqnoakTUBHOTO GOHA C
WCIIOJIb30BaHUEM J03UMETpA" Miu
"N3yueHune moromenus 6eTa-4acTuil
amomMuHuem"

29 HepenAa

https://resh.edu.ru/
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145

Pu3N4eCKuil IPAKTUKYM 110 TEME
"HabGnromeuus 38€34H0T10 HeOa
HEBOOPYKEHHBIM TIJIa30M C UCIIOJIb30BAHUEM
KOMITHIOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE
co3Be3ust CeBEpHOro MOMyIapus U sipKkue
3BE361" Miau "HaOmro1eHus B TEJIECKOI
JIyHBI, IAHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHUi"

29 Hepena

https://resh.edu.ru/

146

O0001IeHNEe U CHCTEMATH3aLKs 3HAHHUIA.
Ponb pusuku u actpoHOMUU B
3KOHOMHYCCKOM, TEXHOJIOTHISCKOM,
COLIMAJILHON U ATUYECKOH cepax
JIeITEIIbHOCTH YEIOBEKA

30 HepgenAa

https://resh.edu.ru/

147

148

O0001IeHne U CUCTEMATH3ALINS 3HAHUI.
Ponb u MecTo pu3MKM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb pusndeckoit Teopun B pOpMUPOBAHUU
MpeJICTaBICHUH 0 PU3NYECKON KapTHHE
MHUpPa, MECTO (PU3MUECKON KapTHHBI MHpa B
00mIeM psTy COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC

30 HepenAa

30 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

149

150

O00011eHUE U CUCTEMATU3ALIMS 3HAHUM 110
Tteme "Kunemaruka"

O0001eHHE U CUCTEMATU3ALINS 3HAHUI 110
teme "Kunemaruka"

30 HegenA

30 HegenAa

https://resh.edu.ru/

https://resh.edu.ru/

151

O0001eHne 1 cucTeMaTU3aLMs 3HAHUI 110

31 HepenAa

https://resh.edu.ru/



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

teme "JIlunamuka"

152

153

O0001eHre U cUCTEMATU3ALMS 3HAHUI 110
teme "Cratuka TBEepaoro rena"

O0001eHre U cucTeEMaTU3ALMS 3HAHUI 110
TeMme "3aKOHBbI COXpaHEHUS B MEXaHUKE"

31 HepenA

31 HepenAa

https://resh.edu.ru/

154

O060011eHne U cUCTeMaTU3aIMs 3HAHUH 110
TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON
Teopun"

31 HepenAa

155

156

157

O00011IeHME ¥ CUCTEMATU3AIMs 3HAHUM 110
teme "Tepmonunamuka. TemnoBbie
MAaInuHe!"

O00011eHre U cUCTEMAaTU3ALMS 3HAHUI 110
TeMme "ArperaTHble COCTOSIHUS BEIIECTBA.
®dazoBble Iepexos"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUI 110
TeMme "OnekTpudeckoe nosue"

31 HepenAa

32 HepenA

32 HepenA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

158

159

160

0O0001eHne U cCUCTEMATU3ALMS 3HAHUI 110
teMme "[1oCcTOsHHBIN 21eKTpuuecKuii ToK"

O00011IeHNE U CUCTEMATU3AIUS 3HAHUH 110
teMe "TOKM B pa3anuHbIX cpenax”

O0001eHHE U CUCTEMATU3ALINS 3HAHUI 110
TeMme "MaruutHoe noJe"

32 HepenAa

32 HepenA

32 HegenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

161

Peseprubrit ypok. O6001eHIE U
CHCTEMAaTHU3alMs 3HAHUH 110 TEME
"OneKkTpoMarHuTHas MHIyKIus"

33 HepenAa

https://resh.edu.ru/

162

PesepBHelit ypok. O60011ICeHHE U
CUCTEMATHU3ALM 3HAHUM 10 TEME
"Mexanndeckue Koinedanusg"

33 HepenAa

https://resh.edu.ru/



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

163

PesepBHeiit ypok. O600ICHHE U
CUCTeMaTH3alMsl 3HaHHH 110 TeMe
"DJIeKTpOMarHuTHhIE KosieOanus"

33 HegenAa

https://resh.edu.ru/

164

PesepBHeiit ypok. O600ICHHE U
CUCTEMAaTH3alMsl 3HAaHUM 110 TeMe
"MexaHn4YeCcKue 1 3JIEKTPOMAarHUTHbIE
BOJIHBI"

33 HegenAa

https://resh.edu.ru/

165

166

167

PesepBHeIit ypok. O000IICHHE 1
cucreMaru3aiis 3Hanni mo reme "Onoruka’

PesepBuslit ypok. O60011eHNE U
cucreMatusanys 3HaHui mo treMe "OCHOBEI
CTO"

PesepBuslit ypok. O60011eHNE U
cucTeMaTH3alys 3HaHUH 1o Teme
"KopnycKkynsipHO-BOJIHOBOM AyaIn3m"

33 HegenAa

34 Hepena

34 HepenAa

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

168

PeseprubIit ypok. O6001IEHNE U
cucTeMaTu3aiis 3HaHui 1mo reme "dusmka
aToma"

34 HepenAa

https://resh.edu.ru/

169

170

Peseprubiit ypok. O600111eHIE U
cucTeMaTtu3anys 3HaHui mo treMe "duzuka
aTOMHOTO Si7Jpa W 3JIEMEHTapHbIX YacTul'"

PesepBHrlit ypok. O6001ICHHE U
cucTeMaTH3alus 3HaHUH [0 Teme
"OnemeHThl acTpOPU3UKH"

OBIIEE KOJIMYECTBO YACOB I1O0
[NPOT'PAMME

170

16

34 HepenAa

34 Hepena

https://resh.edu.ru/



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

IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON NPOrPaMMbl CpeIHero 0011ero 00pa3zoBaHus

JleMOHCTpHpOBaTh HA MPUMEPAX POJIb M MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HaYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uThIBaTh TPAHUIBI TPUMEHEHHUS HM3YUYEHHBIX (PH3UYECKUX MOJCIICH:
MaTepuaibHas TOUKa, MHEpLUaAIbHAs CUCTEMa OTCYETA, ADCOIIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, JKUIKOCTENW U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUYCCKHUI 3apsij] — PU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacrnio3HaBath pu3udeckue sBiIeHUs (TPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHWKH, MOJIEKYSIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BElIeCTBA M JJIEKTPOJWHAMUKHU: PABHOMEPHOE U PaBHOYCKOPEHHOE
NPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJ, MABWKEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ten; AudQy3us, OpoyHOBCKOE
JBIDKEHUE, CTPOECHHUE XKHUJKOCTEH U TBEPABIX Tel, U3MEHEHHE 00béMa Tel
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE JIaBJICHUS I'a3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JIE, CBA3b
MEXy IapaMeTpaMH COCTOSIHHS ra3a B M30MpOLEccax; IEKTpU3aLus Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE JBIM)KEHHUE, UCHOJb3Ysd (PU3MUECKUE BEINUYUHBI:
KOOPJIMHATA, IIYTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETHUYEeCKas DSHEprus, NOTCHIMAIbHAS DHEPIHs,
MexaHuuyeckas paboTa, MeXaHHWYecKass MOUIHOCTb; TIpU  OINKUCAHUU
MIPaBWJIBHO TPAaKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYHH, HUX
0003Ha4YeHMs] W €IWHUIBL, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMHU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBbIE CBOMCTBA TN M TEIUIOBBIE SIBJICHUS,
UCHOJB3YsS (PM3MUECKHUE BEJMUMHBIL: JaBIIEHUE Ta3a, TeMIlepaTypa, CpeaHsis
KMHETHYecKast SHEprus Xa0THUYECKOTO JBUKCHUS MOJIEKYII,
CpeIHEKBaJpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSI JHeprusi, padora ra3a, KOX(QQHUIMEHT IOJIE3HOT0 IeWCTBUSL
TEIUIOBOTO JBHUTraTENsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA )51
SJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YH (bPI3PI‘-ICCKPIC BCJIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUUYECKOE TMOoJie, HaANpsHKEHHOCTh IO,
MOTEHLIKAN, Pa3HOCTh NMOTEHIIMAJIOB; MIPHU ONKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKUN CMBICIT UCTIOIb3YyEMbIX BEJIMYUH, UX 0003HAYCHHS U €AUHHUIIbI;
yKa3bIBaTh (OpPMYJIbI, CBA3BIBAIOIIME NAaHHYIO (DU3MYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMU

aHATM3UPOBATh (PU3UYECKHE MPOLECCH U SBICHUS, HCIIONB3Ys (PU3HUYECKHE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoOro TsroteHus, |, Il u Il 3axonbI
HproTOHA, 3aKOH COXpaHEHHsS] MEXaHUYECKOW IHEPTruH, 3aKOH COXPaHCHHS
UMITYJIbCa, TPHUHIMI  CYNEPHO3WIMKA  CHJI, TPHHIUAN PaBHOIPABHS
WHEPIUAITBHBIX CHCTEM OTCUETa; MOJICKYJISIPHO-KHHETHYECKYIO TEOPHIO
CTPOCHHUSI BEUIECTBA, Ta30BbI€ 3aKOHBI, CBS3b CpPEAHEH KHHETHYECKOU
SHEPTUU TEIUIOBOTO JBHKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpPBbI  3aKOH TEPMOJUMHAMUKH; 3aKOH COXPAHEHHUS DSJICKTPUYECKOTO
3apsaa, 3akoH KyioHa; mpu 3TOM pas3iuyaTh CIOBECHYH (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMAaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHUMOCTH

10.8

OOBSICHIATH OCHOBHBIE IPUHIMUIBl JIEHCTBUS MallMH, HOpuUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MacHOTO
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTHI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponeccoOB C UCIIOJB30BAHUEM ITPAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBarh npobieMy (3a1a4dy) U TUIOTE3y YYEOHOTO IKCIIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 000PYI0BaHUS, TIPOBOJIUTE OIIBIT
1 GOPMYJIMPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKHX BEJIHYUH,
IpU 3TOM BBIOMPATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN N3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIY (PU3UYECKHUMH  BEIMYUHAMH  C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHMPOBATh
YCTaHOBKY, (UKCHpOBAaTh  pPe3ylbTaThl  TOJYyYEHHOW  3aBUCHUMOCTH
(GU3MYECKUX BEIWYMH B BHJE TAaOMUIl U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3ynbTaTam UCCIIeI0BaHUS

CobmroiaTh mpaBmiia 0€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAHHHN B
pamMKax  y4eOHOTO  OKCHEpUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOM AESITENFHOCTU C HCIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOMCTB U
71a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauM C SIBHO 3aJlaHHOW (PU3MYECKOW MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MIPUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3aJjaui BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACTATh (PU3UUECKHE BEIUYUHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelIeHHs, MPOBOAUTH pPacu€Thl U
OIICHUBATH PEATHHOCTh MOJYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUMHBI

Pemiate Kau4C€CTBCHHLBIC 3aga4uu: BBICTpAanBaATb JJOTHYCCKH
HCIMIPOTUBOPCUMUBYIO ILICIIOYKY paCCY)K,Z[CHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘-IGCKI/I€ SABJICHUA

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOMCKA, CTPYKTYPUPOBAHUS,
UHTEPIpETallud ¥ TPEICTaBICHUS Y4eOHOH M  HayYHO-TOMYJISIPHON
uHpOpMaLMY, TOMYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHAJM3UPOBAThH MOJTy4yaeMyro HH(pOpMAIUIo

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIAJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOMIETO MHpa, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUH

Hcnonp30BaTh TEOpeTUYECKHAE 3HAHUS 10 (PU3HMKE B MOBCEIHEBHOW KH3HU
st obOecrieueHrss 0€30MACHOCTH TIpH  OOpalleHHH C NpuOopaMHu |
TEXHUYECKUMHU YCTPONCTBAMU, JUISI COXPAHEHUS 3I0POBbS M COOJIFOICHUS
HOPM 5KOJIOTUYECKOTO TIOBEICHUS B OKPYXKAIOIIEH cperie

PaGorare B rpymme C BBIMOJIHEHUEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIbI, PAIMOHATIBLHO PACHPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHIAPTHBIX CHUTYalMsSX, aJCKBaTHO
OLICHUBATh BKJIAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMaTpuBaeMoid MPoOIIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOTrPaMMbl CpeIHero 001ero o0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEPAX poJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHON TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIBl MPUMEHEHHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsf, sAepHas MOJEIb aToMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa NP PEelIeHUH PU3NUYECKUX 3a]a

11.3

Pacnio3naBath (uznueckue sBIeHUS (MPOLECcChl) U OOBIACHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTD, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE ICHCTBUSI
TOKa, B3aMMO/JICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUs, TCHCTBHE
MarHUTHOTO TIOJISE HAa TMPOBOJHHK C TOKOM U JBHXKYINUICS 3apsn,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NPSIMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEIOMIICHHE, WHTepdepeHIus,
nudpakiys U MOJSApU3aIMs CBETA, AUCIEPCHS CBETa, (HOTOIIEKTPUUSCKHIA
s dekt (porodddexT), cBeTOBOE aBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIEeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceBaTh U3yYEHHBIC CBOWCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pA3JIMYHBIX Cped) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOIECCHI), HCIONB3YS  (pU3MUecKue
BEJIMYMHBI: JICKTPUUICCKUI 3apsif], CHIIa TOKa, SJICKTPUUECKOE HANPSDKEHUE,
ANIEKTPUYECKOE COMPOTUBIICHHE, pa3HOCTh moTeHnuanos, JJC, pabora
TOKa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmnepa, cwia JlopeHia,
WHIYKTUBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO M MAarHUTHOTO ITOJICH,
MEPUOJT U YacToTa KOJICOAHWH B KOJIeOATEIbHOM KOHTYpE, 3apsii W Cuja
TOKa B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOSHHE U ONTHUYECKas Ccuja JUH3BI; TPU  OMUCAHUU
MMpaBUJIbHO TPAKTOBATb (1)I/ISI/I‘I€CKI/II\/JI CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUEHHsI U EIMHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(U3HYECKYIO BEJIMYUHY C APYTUMU BEJIUYUHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIE SIBICHHS M TPOIECCHI, HCIOIb3YS
($u3HYEeCKHEe BETUYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETAa, SHEPrUs M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYMH, UX 0003HAUCHUS U €IUHULIBI;
yKa3bIBaTh (OpPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3HUECKYIO BEIUYHHY C
JPYTMMH BETUUMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUUHHBI

11.6

11.7

11.8

AHanm3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHBI MOCJIEI0BAaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH JIxoynsa — JIeHna, 3akoH
3JIEKTPOMArHUTHON WMHAYKIUH, 3aKOH MPSIMOJIMHEHHOI0 pacrnpocTpaHeHHs
CBETa, 3aKOHBbl OTPAKEHUS CBETA, 3aKOHBI NPEJIOMIIEHUS CBETAa, YPaBHEHUE
OnHiTeitHa 111 Qoroaddexra, 3aKOH COXpPaHEHUS DSHEPrUH, 3aKOH
COXpaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4Hcla, MOCTynaTel bopa, 3aKkOH pajgnOaKTHBHOIO
pacnaza; mpu 3TOM pas3IuyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BbIpaXXEHHWE M ycjuoBHs  (TpaHMIbI,  oO1acTh)
MPUMEHUMOCTH

Omnpenendarb HalpaBiI€HUE BEKTOpAa MHAYKIUMM MAarHUTHOTO  TOJIsA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHia

Ctpouth M ONMUCHIBaTh H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajioM,
TOHKOH JIMH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (I)I/I3I/I‘ICCKI/IX SIBJICHUA U
MMponecCoOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath podiemMy (3a1a4dy) ¥ THIOTE3y YI4EOHOTO DKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pPYI0BaHUS, MPOBOJUTEH OMBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIITh MpsIMblE M KOCBEHHbIE M3MEPEHHsS] (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMPATh ONTHMAJbHBIA CHOCOO HM3MEpPEHUS U MCMOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (DM3MYECKUX BEIMYMH C HCIOJIB30BaHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIyYEHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TpaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIEeIOBAHUS

Cobmoath mpaBuiia 0€30MaCHOTO TPYy/a NP MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOI\/'I ACATCIIbHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB )51
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHple 3amaud ¢ SBHO 3aJaHHON (DU3MYECKON MOJIENBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UYECKYIO MOJIENb, BBIICIATh (PU3HMUYCCKUE BETUUUHBI
U QopMynbl, HEOOXOAWMBIE ISl €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATh PEATbHOCTH IMOJIYICHHOTO 3HAYCHHS (PH3UIECKON BETHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaHUBAaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)KI[CHI/Iﬁ C OHOpOﬁ Ha H3YYCHHBIC
3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM U1 IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpHpeTallud ¥ MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJIIPHOM
uHpOpMaLlMY, MOJYYEHHOM U3 pa3iMyHbIX HCTOYHUKOB; KPUTHUECKH
aHAJIM3UPOBATH MOTY4aEMyIO HH(POPMAIHIO

OOBSICHATh MNPUHLMUIBI JEHCTBUS MAIMH, NPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3iuyaTh yCIOBHS UX O€30MacHOr0 HCIOJIb30BAaHUS B
MOBCEIHEBHON KU3HHU

11.17

[TpuBOIUTE IPUMEPHI BKIIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUDA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp30BaTh TeOpEeTUUECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM >KM3HU
st obecrieyeHust 0e30macHOCTH Npu  oOpallleHuu ¢ [pudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAaHEHUS 3/0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT0 IOBEICHUS B OKPYXKAIOILIEH cpee

11.19

PaGorate B rpymnme C BBIMOJHEHHUEM pA3IUYHBIX COIMATIBHBIX POIIEH,
MJIAHUPOBATh PadOTy TPYNIBI, PAlMOHATBHO PACIPEACIATh 00S3aHHOCTU U
IJIaHUPOBATh ACATCIBHOCTh B HCCTAHJAAPTHBIX CHUTYyallUAX, aJCKBATHO
OLCHMBATb BKJIaJ KaXJA0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunble meTonawl
IIO3HAHMS OKpYXkKarolero Mupa. Pons sxkcniepumenTa
U TEOpUM B IIpollecc€ TMO3HAHUA IPUPOABL.
DKCIepuMEHT B pu3uKe

1.2

MonenupoBanue ¢usuueckux  ABICHUA |
nporeccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3MYeCKUX 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH eSITENbHOCTH JIIOeH

MEXAHHUKA

2.11

#HHPart#H#KUHEMATUKA

Mexanuyeckoe — aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CckopocTb (CpeAHsss CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHHE MaTepHalIbHOMN
TOYKH, UX MPOEKUUU HA OCH CHCTEMBbI KOOPJIMHAT.
CrnoskeHue nepemMeIeHnii u CI0)KEHNEe CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIDKEeHHE. ['padMKku 3aBUCUMOCTH  KOOPAHMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepEeMEUICHUs
MaTepUAIbHON TOUYKU OT BPEMEHHU

2.14

2.15

2.16

CBoOoaHoe magenre. Y CKopeHue cB0OOOTHOTO
maaCHUuA

KpuBonuneiinoe JBHKCHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKH IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JIUHENHHAs CKOpOCTh. [lepuon u
yactoTa. [{eHTpocTpeMUTEIbHOE YCKOPEHUE

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCIIHBIC U pCMCHHBIC IICpCAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHMS MEXAY




2.2

2.3

MIyTSMH, PO ICHHBIMU TEJIOM 3a
HOCJIeIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHUHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydyeHue aBHIKEHHS
HapuKa B BSI3KOW XHIKOCTU. M3yueHne ABHIKEHHS
Tesna, OpOIIEHHOTO TOPU30HTAIBHO

#H#Par### IMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHocTH ['anmunes. Ilepsbiid
3ak0oH HproTtoHa. lHepiuaibHbie CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHImMn cyneprno3uiyu Cui

2.2.3

Bropoii 3akoH HproTOHA 1711 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucteme orcuéra (MCO). Tpernit
3akOH HbproTOHa /U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenusa. Cyxoe Ttpenue. Cuna TpeHUS
CKOJIbXKEHHUS M cuiia TpeHus mokos. Koadduuument
TpeHus. Cuia CONpOTUBIICHUSI TIPU JBIKEHUH Tela
B JKUJIKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHoe W  BpamaTeIbHOE  JIBHIKCHUE
abCOIOTHO TBEPAOIO TEa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpalllCHHUS.
[Inedo cumel. YcnoBust paBHOBECUS TBEPIOTO Tena B
nCo

TexHuueckue YCTpOﬁCTBaI MNOJIIHUITHUKH, IBUKCHHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AEHCTBHEM
HECKOJIBKUX cHil. MccienoBanue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par##3AKOHBI COXPAHEHIMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyabC cuilbl U U3MEHEHHE
UMIIyJIbCa Tea

3akoH coxpaHeHust umiyiabca B MMCO. PeaktuBHoe
JIBUKECHHE

Pa6Gora cunel




2.34

MOoIIHOCTh CUIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTepHalbHONM TOYKH.
TeopeMao KMHETUYECKOU SHEPIUU

[TorennmanpHas >Heprus. [loTreHnuanbHas SHEPrus
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTennmanpHas SHEPrUs Teja BOJMU3M MOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEIC CHIbI. CBSA3b
pa6OTBI HECIMOTCHIUMAJIBHBIX CHJI C HU3MCHCHHEM
MEXaHU4JeCKOM OHCPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHUYeCKOM SHEpPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuyeckue  yCTpOMCTBA:  JABUIKEHUE  PaKeT,
BOJIOMET, KOTIEp, NPYKUHHBIN TUCTOJIET

[TpakTudeckue padoTel. 3ydeHue cBA3M CKOPOCTE
Tel Mpu Heympyrom ynape. MccnemoBanue cBA3U
paboThl CcHUIIBI C U3MEHEHHUEM MEXaHHYeCKOM
SHEPTUM Tela

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
#i#Par##H##OCHOBBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHBIE II0JIO>KEHHUS MOJIEKYJISIPHO-

311 KMHETUYECKOM TEOpUH. BpOyHOBCKOE [BHIKEHUE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
4acTHUL BellecTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BELIECTBA HAa OCHOBE
JTUX MOJEeN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossuHass ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcust
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUM HJCAIIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [lIkana remneparyp KenpBruna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
JanbroHa

318 I"a3oBble 3ak0HBI. M301poLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




u30xo0pa, nzobapa

3.1.9

3.1.10

TexHUYeCKHe yCTpOICTBA: TEPMOMETP, OapOMETP

[IpakTrueckue paboTel. MI3MepeHne Maccsl BO3ayxa
B KJacCHOW KomHare. MccienoBaHue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

Tepmonunamudeckas cUcTeMa. Bnaytpennss
SHEPTUs TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHU

KonuuectBo Ttemnorsl u  pabota. BHyTpeHHss
HHEPrusi OJHOATOMHOTO UJEAIbHOTO Ta3a

3.2.3

33791031 TEIUIONEpEIaYun: TEIIONPOBOJHOCTb,
KOHBEKUMA, U3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaeapHass  TEIUIOEMKOCTb  BellecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBbiii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['padrueckast uHTEpIIpEeTaIys paboTHI ra3a

3.25

Tenmosrie MAaIlITHBI. [TpunHIUTIBI JIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHus SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT moe3Horo
nevicteus (nanee — KI1J1) termoBoit Mamuubl. [{ukin
Kapno u ero KII/]

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpuUpoAe. TemIoBble JBUTaTEINH.
DKOJIOTHYECKHE TTPOOTIEMBI TEIIJIOIHEPTETHKU

TexHuuecKkne yCTpoiCTBa: JBUTraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIbHUK, KOHUIIMOHED
[IpakTnueckue pabotel. V3mepeHue yAenbHOI
TEIJIOEMKOCTH

3.3

###Par#H#ATPEI ATHBIE COCTOSAHUA BEHIECBA. ®A30BbBIE

331

3.3.2

[NEPEXO/IbI

Hap006pa3013aHI/Ie N KOHACHCAlMA. I/IcnapeHHe )51
KUIICHUC. yHCHLHaﬂ TCIIJIOTA Hap006pa3013aHI/I;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENIbHAS BIIaXKHOCTh BO3yXa.
Haceliennslii nap

3.33

TBépnoe Ttemo. Kpucramimueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucTaylioB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIb




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEMIOTa

334
riasnenus. CyOaumanus
3.35 YpaBHeHUE TEIUIOBOTO OaaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOTYUCHUS
COBPEMEHHBIX  MaTepuajioB, B TOM  YHCIE
HAaHOMATEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAXKHOCTH
BO3/yXa
4 SJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJIA JIEKTPHUUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOTHUKU
4.1.3 3aK0H COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
41.4 B3zaumopeiictBue 3apsanoB. 3akoH Kynona
DJIeKTpUUYECKOe ToJie. Hanpsoxénnoctsb
4.1.5 anekTpudyeckoro mois. IlpuHnun cymneprno3uuu.
Jluany HanpsHKEHHOCTH AIEKTPUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKKM ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM ToJe. JuznekTpuyeckas
MIPOHHIIAEMOCTh
OnexrpoémkocTs. KonaeHcaTop. OJIEKTPOEMKOCTH
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrus 3apsKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAECHCATOD,
KCEPOKC, CTPYHUHBIN ITPUHTED
4110 HpaKTI/I‘ieCKI/Ie paboTHL. N3mepenune
AIIEKTPOEMKOCTH KOHJICHCATOpa
##Par#H#IIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBus CYIIECTBOBaHMS MOCTOSTHHOTO
421 ANeKTpruYecKoro Toka. Mcrounnku toka. Cuiia Toxa.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1st yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajjIebHOE, CMEIIAHHOE
COCTMHCHHE TIPOBOTHUKOB

4.2.5

4.2.6

PaGora snextpuueckoro Ttoka. 3akoH Jlxoyms —
Jlenna

MOH_[HOCTI) SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma TUTS MTOJTHOU (3aMKHYTOM)
aneKkTprueckoit renu. KopoTkoe 3aMbIkaHue

4.2.8

ONEeKTpOHHAas NPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCUMOCTb  COINPOTUBJIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnekTpuyeckuii TOK B Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX MTyYKOB

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

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHNKOBBIE TPHUOOPHI

4211

ONeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKkTpuueckuii Tok B razax. CaMOCTOSITEIbHBIA U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENILHOTO pa3psana. Monuus. [1lnazma

TexHuuecKkue yCcTpONCTBa: aMIIEpMETpP, BOJIBTMETD,
peocTaT, UICTOYHHMKHU TOKA, JIEKTPOHArpeBaTENIbHbIE
IpuOOpBI, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTUBJICHUS, BAKyyMHBIH JHOJ,
TEPMUCTOPHI u ($hOoTOpE3UCTOPHI,
ITOJIYIIPOBOTHUKOBBIN TNOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. HM3ydeHue CMeIIaHHOTro
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOIIN3A

IIpoBepsiemble 3JIeMEHTHbI COIEP:KAHUS

SJIEKTPOAMHAMUKA

##HPartH#MATHUTHOE I1OJIE. DJIEKTPOMAT'HUTHAA MHAYKINA




IlocTossHHEIE MAarHuThbL. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIMH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKIud. KapTrHa THHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ ToKoM. KapTuna
JUHAKA TOJNIS JUIMHHOTO MPSMOTO TPOBOJHHMKA H
4.3.3 3aMKHYTOTO KOJIBLIEBOTO MPOBOJHMKA, KATYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJTHUKOB C TOKOM
434 Cunia Amriepa, €€ MOJTyJIb M HalpaBJICHHUE
Cuna JlopeHma, e€ MOIyJb M HalpaBJCHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIbI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cumisl Jlopenia
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTYKITUN
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJC wuHayknuu. 3aKOH  3AJIEKTPOMAarHUTHOU
e uaayknud Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MAarHUTHOM IT0JIE
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBrieHne camouHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOTO MOJIs KaTYHIIKU C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1€
TexHUYecKne yCTpOMCTBA: MOCTOSIHHBIE MATrHHTHI,
4.3.14 AJIIEKTPOMATHUTHI, IEKTPOJABUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTudeckne paboThl. M3ydeHHe MarHUTHOTO
MOJIS KaTYyIIKK ¢ TOKOM. VccrnenoBanue eicTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanne  sBICHUS  3JIEKTPOMArHUTHOM
WUHIYKIUH

5 KOJIEBAHUA 1 BOJIHBI
#H#HPar#t##MEX AHWYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU
KonebarenbHas cucrema. CBOOOIHBIE KOJIEOaHUSI.
51 511 [Mapmonnueckne xonebanus. Ilepwon, dacrora,
aMIuInTya U dasza KoyeOaHu
5.1.2 [TpyxuHHBINA MassTHUK. MaTeMaTH4eCKUI MassTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  OUHAMHMYECKOE  OIUCAHME
K0J1e0aTeNbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOM BEIWYHMHBI C aMIUTUTYIaMHU KoJeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHbrii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
KoJIe0aTebHOM  KOHTYype. AHAIOTHUS  MEXIy
MEXaHUYECKUMU u AJIEKTPOMAarHUTHBIMU
konebanusmMu. @opmyna Tomcona

5.1.6

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHECPTrrun B nacajlbHOM
K0J1€0aTeJIbHOM KOHTYpE

Boinyx1eHHbIE MEXaHUYECKUE KOJICOaHUS.
Pe3onanc. Pe3onancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMArHUTHBIE KOJICOaHMS.

[lepemennbIil Tok. CUHYCOMAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYEHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepada U
norpedieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKME  PUCKH  TPU  HPOU3BOJACTBE
AIEKTPUUECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs JIEKTPOIHEPTUH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

Texnuueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTueckue paloThI. Hccnenosanne
3aBHCUMOCTH II€PHO/Ia MaJIbIX KoJieOaHUil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCJIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3ucTopa

##HPart#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEeHHUSL. [lepuon. CkopocTb
pacnpocTpaHeHus U JiauHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




5.2.3

3Byk. CkopocTh 3ByKa. I'poMkocTh 3Byka. BricoTta
ToHa. TemOp 3ByKa

5.24

ONEKTPOMarHUTHBIE BOJIHBI. YCIIOBUS H3JIY4ECHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3anMHas opueHTaunus
BeKTOpoB E, B 1 v B 37€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALU, Tudpakuus,
uHTepdpepenims. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[IIxana »aekTpoMarHUTHBIX BOJH. [IpumeHeHue
AIIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpyHuMIBI ~ paguoCcBsIi3W U TEJIEBUICHUS.

Pannonokamnus. DIEKTpOMarHMUTHOE 3arps3HEHUE
OKpYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAMArHOCTUKA B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

H#HPar####OII TUKA

[IpsmonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jlyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoeHne n300pakeHHii B IIIOCKOM 3epKae

5.3.3

5.34

[Ipenomnenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOe paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaronux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, TaBaeMO€e JTHH30M

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepenus ceta. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HUHTEP(QEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Judpakuus cera. udpakiuonHass pemeTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (paKITMOHHYIO PEIIETKY
5.3.10 [Monstpusanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAs OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOU]
[Ipaktnueckue pabotTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o00pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJ1aCCHYECKOM
MexaHuku. [locTynarel TeOprH OTHOCHUTEIHLHOCTH:
WHBApPUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHUUIT OTHOCUTEIbHOCTH DUHIITEITHA

6.2

6.3

OTHOCHTEIIBLHOCTh OIHOBPCMCHHOCTH.
3aMCI[JIeHI/Ie BPEMCHHU U COKpAIICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIusl MOKOsi CBOOOIHOMI
YaCTHIIbI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruu
¢oToHAa € €ro 4acToToW. ODHEpPrusi U HMILYJIbC
dboTtona

OtxkpbITHE U uccnenoBanue Gorodrpdexrta. ONbIThI
A.T'. CroneroBa. 3akoHsl hoTodddexTa
VpaBHeHnue O#HITeiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdpdexra

7.14
7.15

Hasnenue ceera. Onbitel [1.H. JIeGenesa

XUMHYECKOE NeHICTBUE CBETA

7.1.6

Texauueckue YCTpOMCTBA: ($hOTOdIEMEHT,
dboTomaTuMK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopens aroma Tomcona. OnbiTer Pezepdopaa mo
MCCJIEI0BAHUIO CTpOoeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa




71.2.2

IToctynarer bopa. HM3nyuenue u moryonieHue
(GOTOHOB TpU MEpPexojie aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbl cnektpoB. Crektp
YPOBHEM 3HEPruu aToMa BOJIOPOaA

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. Bonubl ne bpois.
KopmyckynspHo-BonHOBOH nyanmu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CrioHTaHHOE€ U BBIHY)KJIEHHOE  HU3JIy4YCHHE.
YCTpoiicTBO M IPUHIIMIT PaOOTHI J1a3epa
TexHUuecKrne yCTpPOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTieKTpOCKoOII), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaToOro CIeKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertonbl HaAOJIOICHUS u pErUCTpaLNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BausHue pagnoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA U HeWTpoHa. HykinoHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. Maccosoe uncio sapa. Mzoromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Mamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBsI3U HYKIOHOB B sifipe. SlepHbIe CHIIBI.
Jedext macchl siapa

SAnepHble peakuuu. JleleHUE U CUHTE3 sIIEp

7.3.7

7.3.8

7.3.9

AnepHblii  peaktop. TepMoOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTaIbHbBIE B3aUMOIEHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETpP, Kamepa
Bunbcona, siaepHblit peaktop, aToMHas 6om0a

7.3.10

[IpakTnueckue pabotel. MccnemoBaHue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC NBUXKCHUC

8.2

8.3

ConHeuHast cuctema. [lmaHeTsl 3€eMHOWM TpPYIIIBI.
[InaHeThI-TUTaHThl U UX CHYTHUKHU, KAPIUKOBHIC
riaHeTel. Mansie Tena ConHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeuHnas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aUMOCBs3b. [lnarpaMma «CHeKTpajgbHbIA KJIAcC —
CBETUMOCTBY. 3BE311bI TJ1aBHOU
MOCJICIOBATEIbHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTB) JUTSL 3BE3 ] IJIABHOU
[IOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BHyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u sBosroruu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Iyt — Hama ['anaktuka. CnvpanbHas
cTpykrypa ['anakTuku, pacupeneneHue 3BE3 1, raza
u neud. llonoxxenne u apwxenune ConHLAa B
[NanakTuke. [lnockas u chepruyeckas NOICHCTEMBI
l"amakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoramakTuku M KBasaphbl.
YEpHble ABIPHI B s1Ipax rajJakTHK

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paamyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozaeinb
«ropsuei Beenennoii». PenukroBoe usiydeHue

MacuirabHas CTPYKTypa Bcenennon.
MeraranakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHMH pacro3HaBaTh (DHU3UYECKHE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararommuMun (1)I/I3I/I‘-IGCKI/IMI/I IIOHATUAMHA n

BCIIMYNHAMHU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘leCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHM MNPUMEHSATh 3aKOHBI KIIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM bu3uku u TEPMOIUHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMid xapaktep (pyHIAMEHTaIbHBIX 3aKOHOB M OTPAaHHYEHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopMupoBaHHOCTh yMEHHUs pelIaTh pacu€THhIE 3aJaud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJIbI  peHIeHUusT C  Y4ETOM  MOJTYyYEHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TpPeOyIOIME NMPUMEHEHUs] 3HAHUA W3
pa3HBIX pa3feNoB IIKOIBHOTO Kypca (DU3WKH, a TaKkKe WHTETpaIuu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (bnanecm/le SIBJICHUSA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOT'O MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX HM3MEPEHHUH, OOBSICHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEICKOM  JCATENBHOCTH  C  HCIIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MPEeJCTaBICHU I o palOHATIBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(GU3NYECKOTO  CONAEpX)aHUSA C  HCIIOJIB30BaHHEM  COBPEMEHHBIX
MHQOPMAIIMOHHBIX TEXHOJOTUH; pa3BUTUE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TIOHATHS, TEOPUUM M 3aKOHBI Ui aHauu3a W
00BACHEHHST (PU3MUECKUX MPOIECCOB, MPOUCXOISAIIMX Ha 3BE3AaX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INIEPEYEHD 2JIEMEHTOB COAEP KAHUS, IIPOBEPAEMbBIX HA EI'D

11O ®U3UKE
Kon
Kon .
pa3aena/Tem IIpoBepsieMblii 3JIEMEHT COIePKAHUSA
3JIeMEHTa
bl
1 MEXAHHKA
11 KNUHEMATHUKA
111 Mexannueckoe — aBuxkeHue.  OTHOCHTENIBHOCTh
o MEXaHUYEeCKOro aBuxkeHus. Cucrema orcuéra
MarepuanbHas TOUKA.
7 TPacKTOpHA
Eé& paxiyc-BekTop:
Fle)=(xlr) wle ) =(2)),
TpaeKTopIs,
112 IepeMelIeHHe: ? by
AF =F(ty)~F(t)) =7, —7, = x
=(Ax, Ay, A),
IyTE.
ClioxeHne HEpehleIHEHIIfIZ
N, =, + 7,
CkopocTh MaTepuanbHOM TOUKHU:
. AF _,
U=— =1 =[U1,.U1,.U_].
At o T
Ax , . .
v, =—| =x/. aHaNOTH4HO v, =¥,, U.=Z,.
1.1.3 At o '
CII0&KeHIE CKOPOCTell: 0, =0, + 0, -
Brruucnenue nepemenieHus 1 myTu MaTeprUabHON
TOYKH TIPH MPSIMOJTUHEHHOM JBUKEHUH BIOJIb OCH X
1o rpaduky 3aBuCHMOCTH Vx(t)
y . _Ao -
‘VekopeHHe MaTepHATbHOI TOUKIL: d = —L =g/'= [al_ .a_.a ]
1.14 At o :
Au o .
a =—= =(v,),". agamOIrm4HO a, = (v, )r'F a=(v.)"

| Ar—i




1.1.5

1.1.6

PaBHOMEpHOE NPAMOJIIMHENHOE ABUKECHUE:

x(t) = xg + Vpxt vy (t) — Vg, = const

PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKCHUE!

-

at”
x(f)=x, +u,t +——

v (t)=uvu, +at
a, = const
U;.T - L’ﬁ‘.‘f = 2{":( [""2 _"’-1]

by + Uy

]._.[pII JBIDKEHIINI B OHOM HAIIPABICHIIHN IIVTE S =

-

1.1.7

CBoOomHoe mangeHWe. YCKOpPEHHE CBOOOTHOTO

nnaacHus.

Vi

Yo 61

(0] Xo ‘:
JIBrxkeHue Tena, OpOIIEHHOTO TMOJ YIJIOM O K

TOpPHU30HTY:

[.‘r{f} =X, t Uyt =2 +U,cosa-f

4

A . 2
1,1'{?} =V, + Uyt +gJT =V, +U,sina-f _ETT

v (t)=uv, =uv,cosa

v.(t)=v,, +g1=v,sine— gr

g.=0
g =—g=const

1.1.8

KpuBonunelinoe asuxenue. J[BrmxeHune
MAaTepHATbHON TOYKH 1O OKPY>KHOCTH.
VYrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

HpI/I PaBHOMCPHOM JABMKCHUN TOYKHU 110

OKPYKHOCTH

_27t_2
w= = U

LleHTpOoCcTpeMHUTENbHOE YCKOPEHHE TOUKH:




1.2

1.1.9

121

[TonHOE yCKOpEeHHEe MaTepUaIbHOW TOUKH
Tsépnoe teno. [loctynarensHoe 1 BpalaTebHOE

JBU>KEHUE TBEPJIOTO TeJIa
JANHAMUKA

HNuepumaneuble cucteMbl orcuéra. llepBbiii 3akoH

Hprorona. Ipuniun otHocuTensHocTH [Nanumes

1.2.2

Macca tena. IIlnoTHOCTE BeliecTBa:

m

.0=7

1.2.3

1.2.4

1.2.5

1.2.6

1.2.7

Cuna. [IpuHIMNI Cyneprio3nIIMU CHIT:

-

FpaBHOAeﬁCTB = Fl + F2+- -

Bropoii 3akon HproToHa: uist MaTepualbHONM TOYKHU
B ICO

>
-

F, = may

Ap = FAt
— o

‘Fi2 FEI

Tperuii 3akoH HproTOHA 1511 MaTepUanbHbIX TOYEK:

-

Fiy = —Fy

3akoH BCEMHUPHOI'0 TATOTCHUA: CUJIBI IMPUTIAKCHUA

MEXAY TOYEYHBIMU MacCaMU PaBHBI
mim,
RZ

F=aG

Cumna TsKECTH. ]_[eHTp TSDKECTH Tella. 3aBUCHMOCTD
CUJIBI TSKECTH OT BBICOTHI h Haa MOBCPXHOCTBIO

r1aneTs! paguycom RO:
GMm

9= R, + h)2

Cuna ynpyroctu. 3akoH ['yka:




Cuna tpenus. Cyxoe TpeHue.

Cuna TpeHus CKOJIbXKEHUS:

E., = uN
1.2.8 =K
Cuna TpeHus MOKos:
Ep, < uN
[aBiienue:
1.2.9 i
p= 3
1.3 CTATHUKA
o
F
131 MOMEHT CHJIbl OTHOCUTEIHHO OCH BpAICHHUS:
IM| = Fl, e | — iedo cust
OTHOCHUTEIIBHO OCH, mpoxoxsmeid uepe3 Touky O
MEePIEeHIUKYISIPHO PUCYHKY
LlenTp macc Tena. LleHTp Macc cucTeMsl
MaTepUaIbHBIX TOYEK:
My mprpt...
M my 4+ my ..
1.3.2
B onHOpOAHOM TTOJIE TSAXKECTH
(g = const)
const)
LEHTP Macc Tella COBMAJAET C €ro LEHTPOM TSKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[My+M,+...=0
1.3.3 .
|E+Fy+...=0
HH#HPar#H##1.3.
4 3akoHn [lackans
JaBnenue B )xuaKoCTH, TTokosieics B UCO:
1.35
P =Po + pgh
1.3.6 3akoH Apxumena:




>
>

FApx = _PBbITeCH

€CJIH TEeJIO U KUAKOCTh ITokoaTcs B UCO, To

FApx = ng/BblTeCH

VcaoBue niaaBaHus TEl

14

3AKOHbI COXPAHEHN S B MEXAHUKE

HNmnynbc MmaTepruanbHOM TOYKHU:

141 » -
p=mv
HNmMnynsc cuctemsl Tei:
1.4.2 - - -
p=p +tp2t..
3aKOH U3MEHEHUS U COXPaHEHUSI UMITYJIbCA:
B UCO
Ap = A(pl + p2+' . ) = FlBHeLLIHAt + FZBHeLuHAt+"
B MCO , ecniu
1.4.3 N A i
Ap = A(py +p+...) =0
FlBHeH.[H + FZBHeLLIH+- = 0
PeakTuBHOE IBIKEHIE
F
1.4.4 AT ¥
PaboTa cuiibl Ha MaioM MepeMeneHUN:
A= ‘ﬁ'|-|ﬁj"|-cos a=F,  Ax
{}
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MOIIHOCTh CUIIBI:

pa60Ta CHJIbI UBMEHACTCA Ha , TO MOIIIHOCTH CHJIbI




Kunernueckas OHEpIUi MaTCpHaHBHOﬁ TOYKH:

2 2

g, =P
1.4.6 oz m
3aKOH U3MEHEHUSI KWHETUYECKOM SHEPTUN CUCTEMBbI
MarepuanbHbiX Touek: B UCO AExun = Al + A2 +
[TorenmanpHas 3HEprus:
JUTSl TOTEHIIMAJIBHBIX CHJT
A1z = Einorenyy — Eznoreny == AEnorenny
[TorenunanpHas YHEPTUs MATEPUATILHON TOYKH B
OJIHOPOJIHOM II0JIE TSAYKECTHU:
147 Enoreny, = mgh
[MorennmanpHast SHEPTHs YIPYTro AeHOpMUPOBAHHOTO
Tena:
g =k
noreny =
3aKOH U3MEHEHHUS U COXPaHEHUsI MEXaHUYECKOM
JHEPIUH:
1.4.8 Euex = Exun + Enoresm,
B IICO AEex = Agcex senorern. cun,
B IICO AEex = 0. eCII Agcex renoresm can = 0
1.5 MEXAHUYECKUE KOJIEBAHUA 1 BOJIHBI
I'apmonnueckue koneOaHus MaTepUaIbHOM TOUKH.
Amvrmmutyaa u ¢aza xonedbanuil. Kunemarnueckoe
OIMCaHue:
H(f) = Asin( ot +0,).
151 v (0) =x/.
a(d=(uv,),=—e'x) =a +0'x=0,

IJI€ X - CMEIICHUE U3 PAaBHOBECHSL.
JIlnHamMuyeckoe onucaHue:

ma, = —kx




k = mw?

OTO0 3HAYUT, YTO
E, = —kx.

DHepreTuyeckoe OmnHucaHue (3aKOH COXPaHEHUS

MEXaHUYECKON IHEPTUN):

-

”M+£_”£ﬂm_m _

2 2 2 2

CBsi3b AMILTUTYIbI KoseOaHui CMeEUIeHUs
MaTepUaIbHOM TOUKH C aMILTUTYJaMH KoJieOaHui e€

CKOpPOCTH U YCKOPEHHUS:

Upe =04, @ =04

[Tepnona u yacTora KoJleOaAHUI:

_2n 1
® v
[Tepuon MAaJIBIX CcBOOOIHBIX KoJiIeOanuii

MaATEMAaTUYCCKOIro MassiTHHUKA:

1.5.2 ]
T= 2.‘[\{:
g
ITeprion  cBOOOMHBIX  KOJICOAHWH  MPYKUHHOTO
MasiTHHUKA:
T=2m 2
k
153 Boeinyxxnennsie konebanus. Pesonanc. Pezonanchas
o KpHUBast
Ilonepeunsle U mpoaonbHbIE BOJHBL. CKOPOCTH
pacrpoCcTpaHeHHs U JIJTHHA BOJHBI:
154 r=pT ="
v
WuTtepdepennus u nudpaxiuus BOJIH
1.55 3Byk. CKOpOCTh 3ByKa
) MOJIEKYJISIPHAA OU3UKA.
TEPMOANHAMUKA
2.1 MOJIEKVYJISIPHA S ®U3UKA
211 Mopnenu cTpoeHusi razoB, JKUIKOCTEW U TBEPABIX




ten. IlycTte TepMommHamuueckas cucrema (Teno)
cocrour u3 N oauHaKkoBbIX MoJiekyd. Toraa
KOJIMYECTBO BELIECTBA

N

m
v = = —
Ny

—yuciio ABorajipo, m — macca CUCTEMBI (Tena),
— MOJISIpHAsi Macca BEIeCTBa

212 TemnoBoe JBUYKEHHUE AaTOMOB M MOJIEKYJI BEIIECTBA
213 B3aumogeiicTBre yacTuil BemiecTsa

214 Huddysus. BpoyHoBckoe ABHKEHHE

215 Mopgenb uneansuoro raza 8 MKT

CBs13b MeXJly J1aBJICHUEM U CpeHEH KMHETUYECKOU
SHEpPrueil IOCTYNATEIBHOIO TEIIOBOIO JBUKCHHUS

MOJIEKYJl MJI€AJIHOIO ra3a (OCHOBHOE YypaBHEHME

MKT):
f 2 -
2.16 pelmpi o2 (M2,
R 3 L2 3

_N
Ty
- KOHIICHTPAIUsI MOJIEKYI
2.1.7 AbcomoTHas Temneparypa: T =t +273K

CBs13p TEeMIEpaTypsbl ra3a co CpeHEN KNHETUYECKON

3HeereI71 IMOCTYHATCJIIBHOTO TCILIOBOTO ABHXKCHUA

2.1.8 €ro MOJIEKYJI:
g il [ B
L 2
2.19 VYpasnenue p = nkT

2.1.10 Mogenb ueaabHOTO Ta3a B TEPMOIMHAMHUKE:




2.1.11

2.1.12

2.1.13

IY[IIBHEHHC MenzeteeBa — Kianefipona
| BelpaskeHHe 11 BHyTpeHHeH 3HEPIHH

Vpaenerne Menneneepa — KiameiipoHa (IIpHMeHNMbIE (DOPMEI

3aIICI):

pV=""RT =vRT =NkT, p=PRL
N n

BeipaskeHHe U1 BHyTPeHHell 3HepIT OJHOATOMHOTO HJIeaIbHOIo
ra3a (IpIMeHIMEle (QOPMET 3aIIICH):

U=3vRT =3 NkT =3 RT =ve 7= 3 pr
2 2 2u 2

3akoH [laibTOHA /17151 1aBJIEHUSI CMECH Pa3pEKEHHBIX
ra3oB:

p=p +tp2t..

N3zonporeccsl B pa3peKeHHOM ra3e ¢ MOCTOSHHBIM
grciaoM MoJiekyll N (C MOCTOSHHBIM KOJUYECTBOM
BEIIIECTBA V):

nzotepma (T = const): pV = const

nuzoxopa (V = const):

14
== t
T cons

n3obapa (p = const):
v t
— = cons
T
['paduueckoe npencraBieHue U30MpoIeccoB Ha PV-,
pT-u VT- nnarpammax.

OO0ObenMHEHHBIA Ta30BbIH 3aKOH:

pV _ ;
7 = cons

JUIS TIOCTOSIHHOTO KOJIMYECTBA BEIIECTBA V.
Haceimennsie u HEHACBHIIIICHHbIE napsbl.
KauecTBeHHas 3aBUCMMOCTD IUIOTHOCTH U JaBJICHHUS
HaChIIEHHOTO0  Mapa OT  TeMIlepaTrypbl, UX

HE3aBUCUMOCTBH OT 00bEMa HACBIIIICHHOT'O I1apa

2.1.14

Bnaxnocts Bo3ayXa.
OTHOCHTENbHAS BIAKHOCTD:

¢ _ Puapa (T) _ Prapa (T)
Puacbinapa (T) Puaceimnapa (T)




2.1.15

2.1.16

HN3MeHeHne arperaTHbIX COCTOSIHMM — BEIIECTBA:
WCIIapEeHNe U KOHJEHCAIUsl, KUTIEHUE KUJIKOCTH
W3meHeHne arperaTtHbIX COCTOSHMM — BEIECTBA:

IUIaBJICHUEC U KpUCTAIJIM3alnsA

2.1.17

[Ipeobpa3zoBanue sHEprun B Pa3zoBbIX Mepexogax

2.2

TEPMOJNHAMHUKA

221

TemoBoe paBHOBECHE U TeMIIepaTypa

2.2.2

2.2.3

224

2.25

2.2.6

2.2.7

BuyTtpenHss sHeprus

Tennonepenaya kak cocod U3MEHEHUs BHYTPEHHEH
sHepruu 06e3 coBepuieHus padborel. Konpekius,

TCIIOMPOBOAHOCTD, U3JIYUCHUC

KonnyecTBo TEIUIOTEL.
VenpHas TEMI0EMKOCTD BEIIECTBA C:

Q = cmAT

VY aenbHas TerioTa mapoodpazoBanus L: Q = Lm.
VenbHas TerioTa miasiaeHus A Q = Am.
Y aenbHas TETIUIOTa cropaHus Torumaa : Q = gm

OnemeHTapHas paboTa B TEpMOANHAMUKE:
A = pAV
Brruucnenue pabotsl 1o rpaguky mporecca Ha pV-
rarpaMme
[IepBblil 3aKOH TEPMOAMHAMUKH:

Q12 =AUjp + A1z = (U — Uy) + Ag;

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

2.2.8

2.29

2.2.10

Bropoit 3akoH TepmoaumHamuiku. HeoOpatumebie

MIPOIIECCHI

[Tpunnune! gerictBus TernoBbix MamuH. KIT/:
o

0 0

X Harp Harp ZHarp

n:

Maxkcumansnoe 3Hauenue KII. [{ukn Kapno:




max N = My =

YpaBHEHHE TEIUIOBOTO OanaHca:

2.2.11
Ql + Qz +Q3+: 0
3 OJIEKTPOAMMHAMUKA
3.1 OJIEKTPUYECKOE I1IOJIE
DnekTpuzanus Ten u eé MPOSIBJICHUSL.
311 Onektpuueckuit  3apsn.  JBa  Buga  3apsna.
o DJIEeMEHTapHbIA  BJIEKTPUYECKUM  3apsll. 3aKOH
COXpaHEHUs JIEKTPUIECKOTO 3apsa
B3aunmopeiictBue 3apsanoB. Toueunsle 3apsiibl.
3akon Kynona:
B OJIHOPOJIHOM BEILIECTBE C JUAIEKTPUUECKOM
3.1.2
IIPOHUL[AEMOCTBIO
) l )
F=k|t?1| |:]. _ _|‘?1| 1'5".
&1 4mee, 17
313 Onextpuueckoe  mone. Ero  neilictBue  Ha
o 3JEKTPUUYECKUE 3aPsi]Ibl
Hanpsyk€HHOCTB SJIEKTPUYECKOTrO MOJIA:
N F
CInpo6HbIﬁ
[Tone Toueunoro 3apsnaa:
3.1.4 _. 4
E. = kr—2
OJIHOPOJTHOE TI0JIE:
E = const
KapTune! nHMA HanpsHKEHHOCTH 3TUX TOJIEN
[ToTeHIIManbHOCTH JIEKTPOCTATUIECKOTO TOJIA.
Pa3HOCTh MOTEHIMAIIOB U HAIIPSIKCHUE:
3.15 A1z = q(¢1 — ¢2) = —qAp = qU.
[TorenuumanpHas JHEPIus 3apsaa B

OJICKTPOCTATUYCCKOM IIOJIC!




3.16

W =q¢
A=—AW

HOTGHHI/Ia.]'I QJIEKTPOCTATUYCCKOI'O I10JIA:

4,_[
T q

CBsi3b  HaANpPsDKEHHOCTH  TOJIAI W Pa3HOCTH
MOTEHIINAI0B TS OJHOPOJTHOTO

anekTpocTarudeckoro noys: U = Ed

[IpuHUMI cynepno3uum 3JIEKTPUUECKUX MOJIEH:

E:E1+E2+...,¢ :¢1+¢2+.--

3.1.7

3.18

[IpoBOIHUKY B 3J€KTPOCTATHUECKOM IIOJIE.
VYcnoBue paBHOBecHUs 3apsi0B: BHYTPU IPOBOJHUKA
Et=0

, BHYTPU U Ha MIOBEPXHOCTH MPOBOIHUKA (p = CONSt

JIupNeKTpUKd B DJIEKTPOCTATUYECKOM  TIOJIE.

I[I/ISJ'IGKTpI/I‘ICCKaH IIpOHUIACMOCTDh BCIICCTBA €

3.1.9

3.1.10

Konpnencarop. DnekTpo€MKOCTh KOHIEHCATOPA:

q
C=—
U

DneKTPOEMKOCTh MJIOCKOT0 KOHJIEHCATOpa:
£€pS

=g~

HapannenLHoe COCAMHCHUEC KOHACHCATOPOB:

q =q1+q2+...,U1 = UZ ="'ICHapaJ1}I_C1+C2+"'

IlocnenoBaTeabHOE COCIMHCHIE KOHACHCATOPOB:

1 1 1
U=Uit Uz @u =62 = — =t ot
nocna

3.1.11

3HepPH}I 3apsKCHHOI'O KOHACHCATOpA:

_qU _CcU* ¢*
€T 2 2 T 2C

3.2

3AKOHBLI ITTOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:




;A
At {4 o

[TocrostauERIHM TOK: | = const

Jlnst mocrosinHorO TOKa = It

Ycaopus CYHICCTBOBAHUA BJICKTPUUICCKOT'O TOKA.

3.2.2
Hanpsoxkenne U u DJ1C E
3akon Oma U1 yyacTKa Lenu:
3.2.3 /= U
"R
DJIEKTPUYECKOE  CONPOTHUBIICHHE.  3aBHCHUMOCTH
COTIPOTHUBIICHUSI OJTHOPOJIHOTO TPOBOJHUKA OT €ro
324 JUIMHBI M CEUCHHUS. YJIeIbHOE CONPOTUBIICHUE
o BEIICCTBA.
R— l
Ucrounuku Toka. /]C uctouyHuka ToKa:
ACTOpOHHchmI
3.25 E=——"—"
q
BHyTpeHHee conpoTHUBIIEHUE HCTOYHHKA TOKA
3aKoH Oma i IIOJIHOM (3aMKHYTOM)
anekTpuyeckoit nenu: E = IR + Ir, oTkyna
; E
" Rr
3.2.6
E.r
= R
[TapamnensHOe COeTMHEHNUE TTPOBOIHUKOB:
I=11+12+...,Ul=U2=
1 1 + 1 N
3 27 Rnapaml Rl RZ -
[TocreoBatenbHOE COCTMHEHUE TIPOBOTHUKOB:
U=Ul+U2+..,11=12=..,
Rl'IOCJI = R1 + R2+ .-
3.2.8 Pabora snexrpuueckoro Toka: A = |Ut.




3.3

3akoH [[xoyns — Jlenna:
Q =I%Rt

Ha pesucrope

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

3.2.9

3.2.10

3.3.1

3.3.2

3.3.3

MOIIHOCTD 3JIEKTPUYECKOTO TOKA:

TemioBasi MOLTHOCTB, BBIJIENSIEMAst HA PE3UCTOPE:

-
o

.U
P=FR=—-=IU
R
MOIJ_IHOCTL HCTOYHHKA TOKaA:
Ad_
PE- = = EI
At

Ar—

CBOOOJIHBIE HOCHUTENN 3JIEKTPUYECKUX 3apsiioB B
POBOAHMKAX. MeXaHU3Mbl IPOBOJAUMOCTH TBEPIBIX
METaJJIOB, PACTBOPOB U PACIUIaBOB 3JICKTPOJIMTOB,

Ia30B. HOHYHPOBO,Z[HI/IKI/I. HOJ'IyrIpOBOI[HHKOBLIﬁ

Anoa
MATHUTHOE I1OJIE
Mexanuyeckoe B3aUMOJICHCTBUE MarHuTOB.

MarnutHoe mnone. BekTop MarHMTHOW WHIYKIUU.

HpI/IHLII/IH CYIICPIIO3NTTNHN MAIrHUTHBIX MOJICH:

B =B, + By+...
Jluann wWHOYKOMM MarHUuTHOro mnodd. Kaptuna
JMHUM UHAYKUAM MArHUTHOI'O TOJISI MOJIOCOBOIO U
MOJKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE MOJi€ MPOBOJHHUKA C
TokoM. KapThHa #nWMHUNA WHAYKIUH MAarHUTHOTO
MOJIS JIMHHOTO IPSMOTO IPOBOJIHUKA U 3aMKHYTOTO

KOJIBLEBOI'O MPpOBOJHMKA, KaATYIIIKH C TOKOM

Cuna Amnepa, e€ HanpaBJIeHUE U BEJIMYNHA:

FE, = IBlsina, TJie 0. — YrOJ MEX1y HAIlPpaBICHUEM




MIpOBOAHHKA U BCKTOPOM

3.34

Cuna JlopeHua, e€ HanlpaBJIeHUE U BEJIMYUHA:

Fnop =l q | vBsina

T€ 0. — YIOJI MEXKIY BEKTOPaMHU
. JIBWKEHHME 3apsHKEHHOM 4YacTHUIBl B OJHOPOJIHOM

MAargouTHOM II0JIC

3.4

OJIEKTPOMATHUTHAA MHY KA

34.1

3.4.2

IToTox BCKTOpa MarHuTHOM WHAYKIOHUU:

® = B,S = BScosa

N
>~}

SIBnenue anekrpomarHuTHoW —uHAyKuuu. OJ1C

WHIYKIUH

3.4.3

344

3aKoH 31eKTpoMaruuTHoi uHaykuuu dapanes:

AD

E:_E =@

Af—0

X
\‘a v, .
g I

O/1C MHAYKIUY B TIPSIMOM MPOBOAHUKE JUTHHOM |,

JABVKYHIEMCS CO CKOPOCTBIO

B OJIHOPOJHOM MarHUTHOM Tosie B:
| E; |= Blvcosa

Blvcosa, tae o — yrom Mexay BeKTopoM B u HOpMaibio
| E; |= Blv

3.4.5
3.4.6

[IpaBuio Jlenna

NHIyKTUBHOCTB:




3.5

L_cp
T

i @ = LI
Camounaykuus. 9JIC caMOMHAYKIIWHA:

A
E, =—L—L =L,
—0

Ar
DHeprust MarHUTHOTO TOJISI KATYIIKUA C TOKOM:
3.4.7 W, = L_I2
2
OJIEKTPOMATHUTHBIE  KOJIEBAHUA U
BOJIHBI
KonebarenbHblit KOHTYP. CBoOonHBIC
ANEKTPOMArHUTHBIE  KoOJIeOaHWS B  HUACaIbHOM
KoJIeOaTeIbHOM KOHTYpE:
[4(1) =G mmsin( 0+ o)
35.1 11[?:] =g, =y, cos( wt +q,) =I__ cos(at +q)
®opmyna Tomcona:
T = 2mVLC
2m 1
=== =
CBs3p  aMIIMTy[Bl  3apsia  KOHJAEHcaTopa ¢
aMIUTUTYOH  CHJIBI  TOKa TpH  CBOOOJHBIX
JIEKTPOMArHUTHBIX ~ KOJeOaHUsIX B  MJ€abHOM
KoJIeOaTeIbHOM KOHTYPE:
Im
.. ==
o
352 3aKOH  COXpaHEHHsS DJHEPrHH B  HJCATHHOM

KoJIe0aTeIbHOM KOHTYpC:




3.6

BBIHY)KI[CHHBIC SJICKTPOMArHMTHBIC KoJIeOaHusI.

3.5.3
Pe3onanc
ITepemennbiii  TOk. IIpom3BoacTBO, mepenadya U
oTpedIieHre NIEKTPUIECKON IHEPTUH
o4 cut L' cul_ LI
+ = mE = X — const.
2 2 2 2
CBoiicTBa 2JIGKTPOMAarHUTHBIX BOJIH. B3aumuas
OpUEHTALIMS BEKTOPOB B JIEKTPOMArHUTHOM BOJIHE B
3.5.5 BaKyyMe:
E1lBlc
356 [[Ikana »31€KTpOMarHUTHBIX BOJH. IlpumeneHue
o 3JICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
OIITUKA
[IpsMonuHENHOE  paclIpoOCTpaHEHHWE  CBETa B
3.6.1 onHopoaHol cpene. TodeuHbld uCTOYHMK. Jlyd
cBeTa
3aKOHbI OTPa’KEHHUS CBETA.
a=p
3.6.2 alB
T7777 777777
3.6.3 [TocTpoenne N300paKEHHH B IITOCKOM 3epKajie
3aKOHBI IPETOMIIEHHSI CBETA.
[Ipenomnenue ceera:
nysina = n,sinf.
AOCOTIOTHBIN MMOKa3aTeNb MPEIOMIICHHUS:
3.6.4 ¢

Nagsec = v

OTHOCUTENBHBIN NMOKA3aTENb TPETOMICHUS:
n, 1

nOTH
1 U2




3.6.5

3.6.6

Xoq JIydel B Ipu3Me.
1L"1 = 1L'2 - I?1}.1 = .Hz}.z
CooTHoIIEHHE YacTOT U COOTHOUIEHHWE JJIMH BOJIH

Ipu Mnepexoge MOHOXPOMATHYCCKOI'O CBETa 4YCPE3

IpaHuULly pa3jelia AByX ONTUYECKUX CPE:

nH,<mn )

ny

unp

[losmHOE BHYTpEHHEE OTpaXKEHHUE.

[IpenenbHbIii yroi NOJTHOrO BHYTPEHHETO OTPAKEHUS:
. 1 n;
Sinay, =——=—
nOTH nl

Coluparoniue M paccewBarolue JUH3bL. TOHKas
auH3a. DOKYCHOE PAcCTOSHUE U OINTHUYECKas cuia
TOHKOM JINH3BI:

1
D=-
F

3.6.7

dopmyiia TOHKOH JIMH3bL:
1 N 1
d f

1
F

YBennueHue, JaBaeMoe TUH30M:

h |fl
==

F\ h

et




B cnyuae paccenBaronieit JMH3bI:

3.6.8

I f1
=g=-r1

Xon Inyda, MPOUIENIIEr0 JHH3Y IO TPOU3BOJIBHBIM
yrioM K €€ IIaBHOW onruuyeckord ocu. Iloctpoenue
1300pakeHUI TOUKH M OTpe3Ka MPsSMOU B COOMPArOIINX

" paCcCCUBAIOIMX JIMH3aX U UX CUCTECMaAx

3.6.9

3.6.

3.6.11

3.6.12

doroamnmapaT Kak ONTHYECKUU mpuobop. ['nma3 kak

OIITHUYCCKas CUCTEMaA

WNnrtepdepennius cBera. KorepeHTHbIE HCTOYHHKH.
YcioBust HaOMIOACHNUST MAKCUMYMOB M MUHHMYMOB
B UHTEepPEpEHIMOHHONM  KapTUHE OT  JBYX

CI/IH(baSHI)IX KOTCPCHTHBIX UCTOYHUKOB:

A
MaKCIIMYMEI — A=2m—, m=0,£1,+£2,£3

-

v
MITHIIMYMET — A=(2m+1)-, m=0,21,£2,%3,.

-

Hudpakuus cera. [Audpakimuonnas pem€Tka.
VYcnoBue HaOMIOIEHUS TJIaBHBIX MAaKCUMYMOB MpH
HOPMaJIbHOM TaJI€HUA MOHOXPOMAaTHYECKOTO CBETa
C JUTMHOM BOJIHBI A Ha peIéTKy ¢ meproaom d:

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

Jucnepcus ceera

KBAHTOBAA ®U31KA

4.1

KOPITYCKYJISIPHO-BOJITHOBOU Y AJIM3M

411

I'mnoresa M. Ilnanka o kBanrax. ®opmyna Ilnanka:
E=hv




4.2

®dotoHbl. DHEpTHsl POTOHA!

E=h _he _
=hv =—=pc

412 Nmnynbe ¢poTona:
E hv h
P=C=7C ™2
413 ®oodpdexr. Ompbiter A.I'. CroneroBa. 3aKkoHBI
o dboTodrddexra
VYpaBHenue DitHmreiHa 1151 hoTodddekra:
TE(I)OTOHa = ABbIXOﬂa + EKMHmax'
hc
414 Egorona = ¥ =7
hc
ABbeoaa = thp = /1_
Kp
2
MV~ max
Evunmax = 2 = €Uz
JlaBneHue cBeTa.
415 JlaBneHue cBeTa Ha TOJHOCTHIO OTPAXKAIOIIYIO
o MOBEPXHOCTh W Ha IMOJHOCTHIO MOIIOHIAIOUIYIO
TMOBEPXHOCTH
OU3UKA ATOMA
421 [Tnanerapnas Mmonens aToma
[Toctymarer bopa. HM3nydeHme u  morniouieHue
(OTOHOB TpH TEpexojie aroMa C OJHOTO YPOBHSA
4.2.2 SHEPTHUH HA IPYTOM:
he
:!.F"k-"m" = = |En _Em|
“mn
JIuHeiyaTpie CIEKTPBI.
4.2.3

CriexTp ypoBHEH 3HEPruu aToMa BOJIOpOJIa:




4.3

43.1

4.3.2

~13,63B
E,-—""—

"

, n=1,23 _.
n*

OU3NKA ATOMHOI'O AIPA

Hyxnonnas monens siapa ['efizen6epra — MBaneHko.

3apsia saapa. MaccoBoe uucio sjpa. M3otomnsl

PanmoakTUBHOCTE.

Anbda-pacnan:
A, A4 4
- X—7-Y+  He

bera-pacna.

DNeKTPOHHBIN B-pacnan:

A A 1] -
s X—= Y+ je+v,
[To3uTponHsIii B-pacnan:
A A 0=, .,
s X—=2 Y + e+ v,

FaMMa-I/I?»J'Iy‘IeHI/Ie

4.3.3

3aKoH PadruOaKTHBHOI'O paciiaza:

-t
N(t) = Ny * 2T

[Iyctb M — Macca paguoakTUBHOIO BelecTBa. Toraa

-t
m(t) =mgy* 2T
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» ®dusuka; 10 knace. yrnmyonennoe odyuenue KacesinoB B.A. O6miecTBo ¢
OTrpaHU4YEHHON OTBETCTBEHHOCTHIO «IPODAY»; AKIMOHEpHOE 00IIECTBO
«M3marensctBo «IIpocBemenue»

» ®usuka; 11 kmace. yrinyonennoe ooyuenne Kacosinos B.A. ObmiectBo ¢
OTpaHUYEHHON OTBETCTBEHHOCTHIO «/J[PODAY; AKIIMOHEpHOE 00IIECTBO

«I/IB,[[EITGJ'ILCTBO ((HpOCBeHleHI/IG»

METOIUYECKHUE MATEPHUAJIBI VIS YUUTEJISA

®dusuka. 10 knacc. YriyoneHHbll ypoBeHb. MeToauueckoe nocodue (B. A.
KacpsHOB)

®dwusuka. 11 xknacc. YrinyOneHnsiii ypoBenb. Meroaudeckoe nocobue (B. A.

KacbsHOB)

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETHU
HUHTEPHET
https://rosuchebnik.ru/material/elektronnye-obrazovatelnye-resursy-po-fizike/

http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=30
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