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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpEAHEro oO0ero o0pa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM o0O0Opa3oBareiabHON mnporpammel, npeactaBieHHbix B I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHmenun
npenojiaBanus yueOHoro npeamera «Pusrka» B 00pa30BaTEIbHBIX OpraHU3aLNIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHUTAaHUS M pPa3BUTHUA OOYYAIOUIUMXCS CpeACTBaMU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca ¢Gu3ukd yriayOiaEHHOTO YpOBHS IO3BOJISIET PEan30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
oOy4Jarommmcsi, KOTOpble HEOOXOAUMBI I MPOJOJKEHHs 00pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO O0IIero o0pa3oBaHus: JUYHOCTHBIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOW [l pa3pabOTKu TpeOOBaHUI K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYarOIIMXCS, OCBOMBIIHMX
nporpaMMmy 1o (U3MKE Ha YpPOBHE CpenHero oOiiero oOpa3oBaHUs Ha
yrayOn€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-/IESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkanue yueOHoro npeaMera «@usukay 1o rojgam oOy4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTABISCT BO3MOXKHOCTH ISl peai3alldd  PA3JIMUYHBIX METOAUYECKHUX
MOJXO/OB K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka o Hambosee OOIIMX 3aKOHAX NPHUPOAbI, BHICTYMas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLKompHBINH Kype GU3UKH — CHCTEMOOOpa3yoIuii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 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
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKM BHOCUT OCHOBHOM BKIaJ B (OPMHUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromierocs, B (OpMHUpPOBaHHE YMEHHH MPUMEHSITh HAYUHBIN
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 MPUHLIUIIBI €T0 IOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTMYECKU
3aBEPILIEHHBIM, OH COJIEPKUT MaTepuai U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJTACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B COOTBETCTBUU C HEW Marepuan Kypca (QU3UKH
o0beIMHEH BOKpPYr (Qu3nyeckux Teopuil. Benymum B Kypce sBiseTcs
(dbopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peannsanys NPEaIoyaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEANOaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHUX M TEXHOJOTHMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea »3xonocuzayuu peanusyercsi MNOCPEACTBOM BBEICHUS DIIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHMe cofiepKaHus MIPOTPaMMbI TI0 (PU3HKE JOJHDKHO OBITh MOCTPOEHO HA
NPUHLIAIIAX CUCTEMHO-IEATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THUX
IPUHLIKIIOB 0a3UpyeTcsl Ha UCIOIb30BAHUM CAMOCTOSITEIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHHUYECKOT0 SKCIEpPUMEHTA,



BKJTFOYAIONIETO (PpOHTAIbHBIE YYEHWYECKHE ONBITHI MPU HM3YYCHUH HOBOTO
MaTepuana, JabopaTtopHbie paboThl U PabOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3alnuyd (QU3MYECKOro TpakTukymMa. B mepBoMm ciyudae
MPaKTUKyM MpoBoAuTcs 160 B koHue 10 m 11 kimaccos, nubo0 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmoco6 — 3To
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHHUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIaroBo MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa MNpPECTaBiICHAa €IWHBIM MepeyHeM. Bribop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIaJICHWE OOYYaIOMUMHCS YMEHHUSAMH IPOBOJUTH TPSMBbIE W KOCBECHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEIJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENSETCA PEHICHUIO PAcYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM A1 pacu€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJlaHHOM (DU3UUYECKOU MOJENBIO, MO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjena Kypca, TaKk U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHUE/TPEJICKa3aHUe MPOTEKAHUS
bu3nYecKuX SBICHUN W MPOIIECCOB B OKPYKAIOIIEH KU3HH, TpeOYOIIre BbIOOpa
(bu3MYeCcKO MOJENH JIJIsl CUTYallMH MMPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUUYECKOMY OOECIIEUCHHIO0 Y4eOHOTO Iporiecca Kypc (U3UKH YriayOJEHHOTrO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JNOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX pabOT M padOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpanMoHHOE  000pyZoBaHHe (OpMHpPYETCS B COOTBETCTBHHM C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEYUCIICHHBIX B TMporpaMme Mo (U3UKE KIIOYEBBIX JIEMOHCTpPALMM s
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlaGopaTopHoe 00OpynOBaHME MJII YYCHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OTHOTO KOMIUIEKTa Ha JBYX oOOydJalomwuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AQHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIAMH U3y4eHUs PU3UKHU B 0011eM 00pa30BaAHUU SBJISIFOTCS:

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
W3YYECHHUIO TPUPOJBI, PA3BUTUEC UX HMHTEIUIEKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUSI K OKPYXKAIOIUM SIBJIICHUSIM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DH3HKU;

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

dbopMupoBaHUE TPEICTABICHUN O poiau (U3KMKU JJISI Pa3BUTHUS JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTUH;

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

JlocTikeHHne 3TUX Ielield 00ecreunBaeTCsl PEelICHUEM CIEAYIOIUX 3a1ady B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U SJIEMEHTHI aCTPOPU3UKHY;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
(bu3nYeCKUX SIBICHUNW B TPUPOJAE M ISl MPUHATUS TPAKTUUECKUX PEIICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS pPa3IUYHBIX 3a7ad C SBHO 3aJaHHOMN
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbuznyeckoil MojeNd, aJleKBaTHOW YCIOBUSIM 3a/laud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
GbU3MYECKX OKCIEPUMEHTOB, aHaJIM3a W HUHTEpHperanud HHpopMaluuy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

CO3/IaHUE YCJIOBUM I PAa3BUTUS YMEHUU IPOEKTHO-HCCIEA0BATENBCKOM,
TBOPUYECKOU JIESITETIbHOCTH;



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOM.

B cootBerctBumn ¢ TpeboBanmsimu PI'OC COO yrmyOnéHHBIA YpPOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusnka» Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBaHus BBIOMpaeTCs OOYyYarOUUMUCS, I[UIAHUPYIOIIUMH TPOJAOHKEHHE
00pa30BaHMsI M0 CIEHHUATBLHOCTAM (PU3UKO-TEXHHUECKOTO PO,

Ha uzyuenue ¢usuku (yriayOn€HHbIN ypoBEeHb) 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 SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTallbHAsE Hayka o nmpupojae. 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, KOMITBIOTEPHBIE TATYMKOBBIE CHCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. @u3nyeckuii 3aKOH, TpaHUIlBI €ro npuMeHuMocTu. dusndeckas
TEOPUSL.

Pons u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MHUpA, B MPAKTUYECKON JIEATCIBHOCTH JIFOCH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

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

3HaKOMCTBO ¢ LH(ppoBoi nadoparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3NYECKUX BEJIMYHMH MPU MOMOIIY KOMIBIOTEPHBIX JATYUKOB.

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWXKEeHHE. OTHOCUTEIBLHOCTh MEXAHUYECKOrO JIBMYKCHMS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7]a4u MEXaHUKHU.

Panuyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIUM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMU HAa OCH CHUCTEMbl KOOpPAMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBoOonHOE MajeHue. YCKOpEeHHEe CBOOOAHOTO majeHus. J[BuxeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBonuneniHoe  nBukeHue. J[BMKEHHME MAaTepUAIIBHOW  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m vactora oOpamieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JIBUKCHHE CHApSJIOB, LIETIHbIC, IIecTepéHYaTsle W peMEHHBIE MepeaayH,
CKOPOCTHBIE JIU(PTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3yX€ U B pa3peKECHHOM IIPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEH ABHIKEHUS OJIHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, 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, OPOIIEHHOrO0 Tropu30HTanbHO. IIpoBepka
TUIOTE3bl O TPSIMOM MPOMOPIUOHAIBHONM 3aBUCHUMOCTH MEXY JalbHOCTBIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Iepuoja oOpalieHUsi KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbii 3akoH Hprorona. MHepumanbHbple cucteMbl otcu€ra. [IpuHimn
OoTHOcuTeNbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (ONpENETIEHUE,
IPUMEDBI).

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 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 CIyTHUKOB. 3akoHbl Kerepa. [lepBast kocMudeckasi 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
YKAJKOCTH WM ra3e, €€ 3aBUCUMOCTD OT CKOPOCTH OTHOCUTENBHOTO JBUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOACHCTBYIOIIEHM  NPWIOKEHHBIX K TEIy CHI  C
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B MHEPLIMAIIBHOW CUCTEME OTCYETA.

PaBeHCTBO cHil, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOACHCTBUSA TEI.

N3Mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEeHHOM MOIBEME U MAICHUU.

LleHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS [TOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOH IUIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MaccChl.



HccnenoBanue 3aBUCUMOCTH CUJI YOPYTOCTH, BO3HUKAIOIIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUSI CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, MIEPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodpduimeHta TpeHus Mo BEIWYUHE YIIIO0BOro KoddduiumeHnra
3aBucuMOcCTH Frp(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. IlocTymarenbHoe W BpalaTelbHOE JBHKCHUE
TBEpHOro Tena. MOMEHT CHIbl OTHOCHUTEIBHO OCHM BpauieHus. llnedo cuisl.
CrnoxeHue Cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBust paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMuHOE PABHOBECHE.

TexHuyecknue yCTpOWCTBA W TEXHOJOTHYECKME IPOLECCHI: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Jemoncmpayuu.

VYcnoBust paBHOBECHS.

Bunel paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

HccnenoBanue yCIOBUM paBHOBECHS TBEPAOIO Tela, HMMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydeHne ycTOMYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPHI.

Tema 4. 3akonvl coXpaneHusn 6 MmexaHukxe.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MATEPUAJIbHBIX TOUYEK. L{eHTp Macc
CUCTEMbI MAaTEPUAIIBHBIX TOUEK. Teopema o IBU>)KEHUU LIEHTPa Macc.

WMty nbC CUITbI M ©I3MEHEHUE UMITYJIbCA TENa.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

MomeHT umiynbca MarepuanbHOM TOukM. [IpeacraBieHue O COXpaHEHUU
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHplE W HENOTEHUMAIbHBbIE CHIbL. [loTeHnmanbHass >SHeprus.
[TorenuuanbHast sHEprUst ynpyro aepopmupoBaHHON npykuHbl. [loTeHIManpHas
DHEPrus Tela B OJHOPOJHOM I'paBUTAMOHHOM moze. [loreHnumanpHas sHeprus
T€Jla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHYECKasi CKOPOCTh. TpeTbs KocMUYECKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIHMAIBHBIX CHJI C HW3MEHEHHEM MEXaHHYeCKOH
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHrne bepHyu Ui MACANBbHOM JKUIKOCTH Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpouCTBAa M TEXHOJIOTHYECKHUE ITPOLIECCHI: JBUKEHHUE PAKET,
BOJAOMET, KONEpP, NPYKUHHBIA MHCTOJET, THPOCKOI, (PUIYpHOE KaTaHHE Ha
KOHBKaXx.

Jlemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Tejia MpU COBEPIICHUN PaOOTHI.

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

CoxpaHeHue SHEpPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomaol, npaKmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TOTEHIMAIBHON HEPTUU MPYKUHBI ¢ paOOTOU CHIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOT meopul.

OCHOBHBIE TMOJOXKEHUSI MOJIEKYyJsipHO-KuHeTnyeckon Tteopuun (MKT), ux
ompiTHOE oOocHOBanme. Jluddysus. bpoyHOoBckoe nBIXKeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KUAKOCTEH U TBEPIBIX TN U OOBSICHEHHE CBOMCTB BELIECTBA HA OCHOBE ITHX



Mozened. Macca u pazMepel Mojekyn (atomoB). KommuecTBo BemniecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcalbHOM Ta3e 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 UICAILHOTO 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 IBUKEHUS YaCTHIL] BEUIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.

HccnenoBanue mpouecca yCTAaHOBJIEHMS TEIUIOBOIO PaBHOBECHS IIPH
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMbI KaK CPEIHHE 3HAYEHUsI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hawano tepMmoauHamuku. CaMONpou3BOIbHAA — peJaKkcanus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mopens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMWIL:
ypaBHeHHe MenaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTHH.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cucTemMbl 0e3  coBepuieHus paboTel. KonBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

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

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »Heprus. KommuecTtBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aauadbara. 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 3HaueHue KIIJ. [ukin Kapno.

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

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» 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 M3MEHEHUST BHYTPEHHEN DHEPTUH.

HccnenoBanue aquabaTHOTO Mpoiiecca.

KommnbroTepHbie MOJIETN TEMIOBBIX JIBUTATEIICH.

Yuenuueckuit skcnepumenm, nabopamopnwie padomeol, npaKkmukym.

N3mepeHnne yaenbHON TEMIIOEMKOCTH.

HccenenoBanne nporecca OCTbIBaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3M DHEPTUH MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS HKUIKOCTEH.

Tema 3. Aepecammnuvie cocmoanusn eeuwyecmea. Pazoevie nepexoowl.

[TapooOpa3oBanue u KoHACHcamus. lcmapeHue W KureHwe. Y AenbHAs
TEIJI0Ta Mapoo0pa3oBaHU.

HacpblllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH W AABJIEHUS HACBIIIEHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
OT 00BbEMA HACBIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lnmaBieHne W KpucTamM3auusa. YJIeJbHAs TEIJIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxatue. Casur. Monyns FOnra.
[Ipenen ynpyrux nedopmarimii.

TemnoBoe pacmupeHue XKUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacipenre. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUHUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa30oBbIX MEPEXOaAX.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOILIECCHI:  KHUIKHUE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermnoBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipasie siBneHus.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3yueHne 3aKOHOMEPHOCTEN UCTTAPEHNUS JKUIKOCTEM.

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.

N3mepenue moayns FOHra.

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. [IpOBOAHWKM, IHAJIEKTPUKA W MHOJYIIPOBOJAHHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHECHUS BJIECKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HanpsoxéaHocts  anekTpuueckoro  mond.  [IpoOGueiii  3apsn. Jlunum
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOrO NoJA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0béMy 1mapa. Ilome paBHOMEpPHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
DKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



Konnencarop. DJIeKTpOEMKOCTh KOHAEHCATOPA. DIEKTPOEMKOCTD TIIOCKOTO
KOHJIEHCATOpaA.

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

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHE 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM 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.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX IIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nadbopamopnsie padomeol, npaKmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEeHUS ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u DJ1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE COIPOTHUBIICHUE. 3aBUCUMOCTh COIPOTHUBJICHUS
OJHOPOJIHOTO MPOBOJHMKA OT €ro JUJIMHBI M IUIOIIAAW MONEPEYHOTO CEUYCHMUS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

[TocnenoBaTenbHOE, MAPALICIBHOE, CMEIIAHHOE COEAUHEHUE MTPOBOJHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux mnenei. [Ipasuna Kupxroda.



Pabora snekrpudeckoro Toka. 3akon [xoyns—Jlenua.

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

OJIC u BHYTpEHHEE COINPOTUBICHHE HWCTOYHMKA TOKa. 3akoH Oma miid
MOJHOM (3aMKHYTOM) D2JIGKTPUYECKOW Ienu. MOIIHOCTh MCTOYHHUKA TOKA.
KopoTtkoe 3ambikanue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHure CUilbl TOKA U HaMPSKEHUS.

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

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

HccnenoBanre 3aBUCUMOCTU CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

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

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY MOJIOCAMH MCTOYHHKA TOKA
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKkym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne O/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

UccnenoBanne 3aBucumoct IJIC raabBaHUUECKOrO 3JIEMEHTA OT BPEMEHU
MIPU KOPOTKOM 3aMbIKaHUH.

HccnenoBanre pa3HOCTH MOTEHIMATIOB MEXIY MOJIIOCAMU MCTOYHMKA 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. 3aBUCHUMOCThH COIMNPOTUBIICHHS METAJJIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA AIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBeHHass W TpUMECHass  IPOBOAUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJIMTHYECKAs IHUCCOLUALMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

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

TexHu4ecKkue yCTpOMCTBA M IPAKTHUYECKOE NPHUMEHEHME: Ia30pa3psaHbIe
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTB JIEKTPOIMUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHnne 3apsiaa OJHOBAIEHTHOTO UOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTHBIIEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapAKTEPUCTHKHU AUOJA.

Pu3nvecKuil MPaKTUKYM.

CnocoObl u3MepeHus (pU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIbHBIX MPUOOPOB U KOMIIBIOTEPHBIX JAaTUUKOBBIX CHCTEM.
AOCOJIOTHBIE U OTHOCUTEJIbHBIE TOTPEUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
ONMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  HKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

N3yuenune kypca ¢usuku yrayonéHHoro ypoBHs B 10 kiacce
OCYLIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmusvie nonamus, C6A3aHHbIE C U3YYCHUEM MEN 0006 HAYUHOZ0
no3HanuA: SBJICHHWE, Hay4yHbId (akT, runoresa, (pU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOJACHHE, SKCIEPUMEHT, MOJACIUPOBAHUE, MOJENb, H3MEpPEHUE,
MOTPENIHOCTH U3MEPEHHH, U3MEPUTENIbHBIE TPUOOPHI, IM(pOBast 1abopaTopusl.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHHMH. JIuHeilHas QyHKIuS,
napaboia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHOMeTpUUecKue (PyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOU Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIUIOBOE 3arpsi3HEHUE OKPYXaroUleil cpenbl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSHKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHHME BEIECTBA, CTPOCHME aTOMOB U MOJIEKYII,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

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

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (THPOCKON, BOAOMET U JAPYTHUE), JABUTATEIb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUH
NOJlyYEHUS! COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHUECKasl 3alluTa, 3a3eMJICHHE 3JIEKTPOIPUOOpPOB,
ra3opaspsaHbIE JIAMITBI, TOJIYTPOBOIHUKOBEIE MPUOOPHI, TrabBaHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUWTHBIX NOJEN. JIMHUYM MarHUTHOU MHAYKIIUU.

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

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

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



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AJIEKTPOIBUTATENb SIKOOU, YCKOPUTETH 2JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptnHa  nuHHMA  WMHAYKOMM ~ MarHATHOTO — TOJISL  MOJOCOBOTO U
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBruEe 1BYX IPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

HccnenoBanre MarHuTHOTO MOJI MOCTOSTHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIMM Ha OCHOBE U3MEPEHNs CUIIBI AMIiepa.

Tema 5. dnexkmpomacHumnas uHOYKyus.

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

OJIC wmHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIE.

[IpaBuo Jlenua.

NunyxktuBHOCTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSTHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHuyeckre yCTpPONCTBA M TEXHOJOTMYECKHUE MPOIECChl: HHAYKIIMOHHAS
Me€4b, COJICHOW/I, 3allIUTa OT JICKTPU3ALMU TEJI IPU ABUKCHUN B MArHUTHOM MOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHrie MarHuTa B aJlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSIBIEHUS 3JIEKTPOMArHUTHOW UHAYKIIUU.

Onpenenenne MHIYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

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 ¢dasza kosebanuil. CBsI3b aMIUIMTYIbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyxaeHHbie konebanus. Pezonanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: 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 COPOTHBIICHHUS.

UccnenoBanne kosnebaHMM Tpy3a Ha MACCHUBHOM TPYXKHUHE C IEJbIO
dhopMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuot, RPAKMUKYM.



W3mepenue mnepuona CBOOOAHBIX KOJIEOAHUM HUTSAHOTO M MPYKUHHOTO
MasTHUKOB.

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

M3yyeHue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUM B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTYIbI 3aTyXaIOMINX KOJIEOaHUI.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsa KOHAEHCATopa C aMIUIMTYJOM CHIIbI TOKa B KOJIE€OAaTEIbHOM KOHTYPE.

3aKOH COXpAaHEHUs SHEPTUH B UACAITBHOM KOJE0ATeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATrHUTHBIE Kosie0aHusl. BriHyX1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHUS NpU PA3IUYHOM (dopme
3aBUCUMOCTH IEPEMEHHOIO TOKa OT BPEMEHH.

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

Wneansubiid  Tpancopmatop. IlpomsBonacTBo, mnepegada W MOTpeOIeHHUE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMIUX JIEKTPOMATHUTHBIX KOJICOAHMIA.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE KOJIEOaHUS.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VYCeTpoiicTBO M MPUHIUI AEUCTBUS TpaHCPOopMaTopa.



Mopens nMHUYM 3IEKTpOoIIepeIadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKMpPOMAZHUNHbBIE 60JIHDbI.

MexaHnueckue BOJIHBI, YCJIOBUA HMX pacnpocTpaHeHus. llomepeunbie u
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 pagIuOCBsI3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH CpeIbl.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yIIBTPa3BYKOBask JUArHOCTUKA B TEXHUKE U MEIULIMHE.

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 qudpakiiii MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

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

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOSpU3as, Tudpakius, UHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpsAMONMHENHOE pacnHpOCTpaHEHHE CBETA B OJHOPOJIHOM cpene. Jlyd cera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTehb
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. IIpenenapHbIil yroyl IOJIHOrO BHYTPEHHErO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsIHUS TOHKOM c(epruyeckoil JHH3bl OT €€ IF€OMETPUH U OTHOCUTEIBHOTO
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 CUCTEMaX.

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 HCTOYHUKOB. [Ipumepsl kimaccmueckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

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

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

HaOnronenue moJiHOro BHYTPEHHETO OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmaronenre nBeTOB 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, nadopamopnuie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IJIOCKOTO 3€pKajia U JIMH3HI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

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  NPUMEHMMOCTM  KJIACCMYeCKOM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBal. [IpeoOpazoBanusi  JlopeHria.
VYcioBue npudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEJICHUE
BPEMEHU U COKPAIICHUE JJIHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTHUIIbI.

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



TexHuueckue yCTpOMCTBA U TEXHOJOTMYECKUE MPOILECChl: CIIYTHUKOBbBIC
MPUEMHHKHU, YCKOPUTETHU 3aPSIKEHHBIX YaCTHIL.

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OpaTOPHBIEC PAOOTHI, TPAKTHKYM.

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 cMmemieHus Buna. ['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 YAaCTHOCTH, [aBJICHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawlryto moBepxHocTh). Ombitel I1. H.
JleOeneBa.

BosHoBBIE cBOMCTBa yactul. Bonnel ne bpoira. Jnuna BosHb! 1e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3alUu JABWXKYylIelcsa yactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3m. Judpakiius 3J1eKTpoHOB Ha KpUCTaILIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrosiaHol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3nyuenue u nornomieHue GOTOHOB MPU MEPEXOAE aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunbl cnektpoB. CrieKTp ypOBHEH 3HEpruu aTomMa BOJI0POIa.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

TexHuyecknue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnuie pabomuol, 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.

PannoaktuBHOCTE. Aunbda-pacnaj. OJNEKTPOHHBIA M TO3WTPOHHBIN Oera-
pacnan. I'amma-usiyyeHue.

3aKkOH pPaJANMOAKTUBHOTO pacnaga. PaanoakTWBHBIE HM30TONBI B IPHUPOJE.
CBOICTBa MOHHU3UPYIOLIETO M3IyYCHMs. BIusHME pAIMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbIN QOH n3inydueHus. Jlozumerpus.

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

Anepubie peakuuu. [lenenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJIEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl PpPa3BUTHUSA
AJIEPHON DHEPIETUKH.

Mertons! perucTpaluy U UCCIEN0BAHUS IJIEMEHTAPHBIX YACTHLI.

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

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

EnauHcTBO u3nueckoil KapTUHBI MUpA.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpekoB 4acTHIL (TI0 TOTOBBIM GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKiiaiHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
actpoHomMuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA JIT OOBICHEHHS TMPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro neba. Co3Be3nus, sSpKue 3BE3MABI, IUIAHETHI, UX BHIAMOEC
JIBUKCHUE.

CosiHeuHas cucrema.

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

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmma «CeKTpaabHbIN KJIacc —
CBETUMOCTBY». 3BE3/IbI TJIABHOM II0CIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOW NOCJIEAOBATEIBHOCTA. BHYTpeHHEE CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

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

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naonrooenus.

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

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

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOTIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUH (PU3MYCCKUX BEIIUYHH.
O1ueHka rpaHul] HOTPEUIHOCTEN.

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

O06o0mariiee NOBTOPEHUE.



O0o061eHre U cucTeMaTu3alus CoAepXKaHus pa3AesoB Kypca «MexaHuKay,
«MonexynsipHasi pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», « IEMEHTbI aCTPOHOMHUH U ACTPOPUZUKIY.

Ponb Qu3uku W acTpOHOMHUM B DKOHOMHMYECKOW, TEXHOJOTUYECKOH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CHUCTEMATU3UPYIOIIEH, OOBSICHUTEIBHOW U  TMPOTHOCTHYECKON  (yHKIUI
busnueckoit Teopuu, posib HU3MIECKON Teoprunu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuenne kypca ¢usuku yrayonéuHoro ypoBHs B 11 kiacce
OCYILECTBIIIETCS C YYETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEMO008 HAYUHOZ20
NnO3HaHuA: SBICHHWE, HAy4YHbId (DaKT, rumoresa, (pusmyeckas BEJIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXKAECTBO. BEKTOpBI M MX NMPOEKIMU HA OCU KOOPIAMHAT, CIIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Bbuonocun: >nektpuyeckue SBICHUS B JKUBOW MpUpOnE, KoJieOaTeabHbIE
JIBW)KCHUS B JKMBOW MPHUPOAE, OKOJOTHMYECKHME PHUCKUM IIpU NPOU3BOACTBE
DJIIEKTPOIHEPTUM,  DJIEKTPOMATHUTHOE  3arpsA3HEHHE  OKPYXKAIOIIEH  Cpensbl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTALNINYECKAsL CTPYKTYpa TBEPIBIX
T€Jd, MEXaHU3Mbl OOpa30BaHUS KPHUCTAUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

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

Texnonozusn: TPUMEHEHHE IIOCTOSTHHBIX MAarHHUTOB, JJIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anTeHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHbIﬁ armapar, BOJIOKOHHAA OIITHKA, COJIHCYHAsA 6aTape;1, CIIYTHUKOBBIC
HpI/IéMHI/IKI/I, sAACpHas SHEPIreTUuKa U 3KOJOIrH4CCKUC aCIICKThI ee pa3sBUTHA.



[INIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA ITPOI'PAMMBI T10 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAINMYHOCTHBIE
PE3VJIbTATHI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHMS YyuyeOHoro mnpeamera «Duszukay
JIOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEXKICHUH, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e ChOPMUPOBAHHOCTh  TPAXKJAHCKOM  MO3UIMH  OOYYalOIIErocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIllecTBa, Y4YacTBOBaTb B CaMOYIpaBlIE€HWH B  00pa3oBaTEIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTH C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM,;

e TOTOBHOCTb K TYMaHUTApPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUNCKOU TpakIaHCKOH WUJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(hopMUPOBAaHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO MTOBEICHUS;

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

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e OCTETHMYECKOE OTHOIICHWE K MHPY, BKIIOYAsg ICTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOODP Oymaymiel mpodeccuu U peann30BhIBaTh COOCTBEHHBIC
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHWI0O W CamMo0Opa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYpbI, OCO3HAHUE TJI0OAIBHOIO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

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

pacuIMpeHre OmbITa AESATEILHOCTH IKOJOTUYECKON HampaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HUKeE.

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

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

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
Bba3oBble Jjornueckue a1eiicTBUA:

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

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

BBISIBIIATH 3aKOHOMEPHOCTA M MPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bu3NYeCcKuX SIBICHUSIX;

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

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTAaTOB LIEJSIM, OLICHUBATh PUCKU TMTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBbIe ucciaenoBarejbCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BIAJCTh  HABBIKAMH  y4€OHO-UCCJIEAOBATEIIbCKOM W MPOEKTHOM
NEATeTLHOCTH B 00JacTH (PU3WMKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep KaHUsl, TPUMEHEHUIO PA3JIMYHBIX METOJO0B ITO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHUIO U PUMEHEHHUIO B PA3IMYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIC TPU CO3JIaHUM YYEOHBIX MPOCKTOB B 00JIaCTH
bu3uKy;

BBISIBJIATh MPUYUHHO-CJIC/ICTBEHHBIC CBSI3M M aKTyaJW3UPOBAThH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMIOJIYyYEHHBIE B XOJI€ PpEIICHUS 3aJa4d Pe3yJbTaThl,
KPUTHUYECKHU OLICHUBATh UX JOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHECHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NPU U3YyUYCHUHN PUBUKH;

JlaBaTh OIICHKY HOBBIM CUTYallMsIM, OIICHUBATh MPUOOPETEHHBIN OIIBIT;
yMEeTh TIEPEHOCUTHh 3HaHHS 110 (U3UKE B MPAKTUYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

yMETb UHTETPUPOBATH 3HAHUS U3 PA3HBIX YUEOHBIX IPEAMETOB;

BBIJIBUTATh HOBBIE UJIEH, NIPEIJIaraTh OPUTMHAJIBHBIC IMOJIXO/bI U PEIICHHUS;
CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIIICHUS.

Pabora c nundopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalli3, CHCTEMAaTU3allMi0 M HHTEPIpeTalni0 MHPOpMAlUU pa3IHMuHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, pecypcocOepeKeHusi, MpPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHOW O€3011aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHWs WHGOpPMalMU M IIeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAaJIbHYIO (HOPMY IPEICTABICHUS U BU3YyaIU3aIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHE Ha YypoKax (U3UKH U BO BHEYPOUHOUH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

BbIOMpaTh TEMATUKYy U METOJbl COBMECTHBIX ACUCTBUN C y4yETOM OOLIMX
MHTEPECOB U BO3MOKHOCTEHN KaXK/10TO YJI€Ha KOJUIEKTHBA,

OPUHUMATh LEIM COBMECTHOM JE€ATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
JEHCTBUI, pacpeaessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npeajiaraTh HOBBIE IPOEKTHI, OLUEHUBATH HUAEHM C MO3ULUUU HOBU3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYULIECTBJIATh MO3UTUBHOE CTPATErMYECKOE IIOBEJCHUE B PA3IMYHBIX
CUTyallUsIX,  MPOSIBISATH  TBOPUYECTBO W BOOOpakeHue,  ObITh
UHUIIATUBHBIM.

PeryasiTuBHbIC YHUBeEpCAJbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYILECTBIIATh  ITO3HABATENIBHYIO  JESTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBIMIOJHEHUS MPAKTUYECKONW padOThl ¢ YYETOM HMEIOITUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEW U MPEANOYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHMBATh MPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIIMH B 00JIaCTH
(Gu3MKHM, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B IESITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEIISIM;

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

UCIIOJIB30BaTh TPHUEMBI pedieKkcu sl OICHKA CHUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEIICHUA IO 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,

MpU3HAaBaTh CBOE MPABO U MPABO JAPYTHX HA OUIUOKH.

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

COBEPIIEHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHUE, CIIOCOOHOCTH aIanTUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH TMOKOCTH, OBITH OTKPBITHIM
HOBOMY;

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

OMIIATUH, BKJIIOYAIONIEH CIIOCOOHOCTh TOHHMMATh  AMOIIMOHAIEHOE
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C JAPYTMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC M
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



K xonny oOyuenus B 10 knacce mpeIMeTHBIE pe3yNbTaThl HA YIrIyOIEHHOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTH y 00YHAIOIIUXCS YMEHUM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAIbHOM M OATHYECKOM cdepax JeATeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKH, POJIb (PU3UYECKON TEOpUU B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJIO, MATEpHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBWKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAITMYECKOTO) Tela, UI€adbHbII ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCioBUS (TpaHMIlbl, O0JACTH) TPUMEHUMOCTH (DUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
WCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKH (OTHOCUTEIBLHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PAOOTHI CUJIBI C MU3MEHEHUEM MEXAHWUYECKOW JHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYPHl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXPAHEHUsl SHEPIMM B TEIUIOBBIX MPOLECCax), MPU 3TOM HCIIOIb30BATh
MaTeMaTU4eCKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBHUSA
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsna, 3aKOH Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPUHLMI CYHEPIO3UINN 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM I1enu, 3akoH J[xoyis—JIeHna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3MUECKHE MPOLECChl U SIBICHUS, HCIONb3ysS BETUYHMHBI:
IIEpEMEICHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHWE, IIOTCHUUAJIbHAs DHHEPIUs, KUHETHYECKas
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOPEHHE, CHJIa TSKECTH, CHJIa YIPYTrOCTH, CHJIAa TPEHHS, MOIIHOCTD,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
SHEprus ynpyrod nedopmanuyd NOPYKUHBI, KOJIMYECTBO TEILJIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasa, paboTa HACAJIBHOIO rasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEJIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOTO T10JIH,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOT'O 3apsiia WM 3apsDKEHHOTo Iapa B
BaKyyM€ M B JMDJEKTPUKE, NOTCHLHAI 3JEKTPOCTATUYECKOrO IIOJIS,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HapsHDKEHUE, MOIIHOCTh TOKa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, COIPOTHUBIICHHE Y4YacTKa LENU C IOCIEHOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS ANEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKaHWUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE NBWKeHUE, MU(y3Hs, HUCIIapeHHe,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJIHOM (PM3MUYECKOI BEIMUUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYHpPOBaTh YCTaHOBKY, (UKCUPOBATH pPE3yJIbTaThl MOJYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEIIHOCTEN U3MEPEHUH, 1€T1aTh BEIBOABI 10 pe3yJIbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHbIE HM3MEpPEHUs (U3MUECKUX BEIMYUH, MPU ITOM
BbIOMpaTh ONTUMAJIBHBIM METOJ| M3MEpPEHUs, OLIEHUBATh AOCONIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIBHYIO YCTAHOBKY, aHAIU3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOro Tpyla IpU MPOBEAECHUHN HCCIIET0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
WCCIIEOBATEIbCKOM M IPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAaHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MoOAeNM, OTBedaroued TpeOOBaHUSIM 3aJlauH,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM MOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMOPOIl HAa N3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

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

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(GU3UKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI AKOJIOTUUECKON O€30MaCHOCTH, MPEICTABICHUN O palliOHATEHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



NPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJAEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HMH()OPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
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 YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHATIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B pEIICHUE pacCCMaTPUBAEMO MPOOIEMBI;

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

K xoniy oOyuenuss B Il kaacce npeaMeTHbIE pe3ysbTaThl Ha YIIIyOJIEHHOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y O0YHAIOITUXCSl YMEHUI:

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHUpa B 00ILIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOIeOaHus, MATeMaTUYECKU MasITHUK,
WJICAIBHBIN TPYKUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WICAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIUH3a, MOJIeJIeil aToMa, aTOMHOTO Si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHAM3UPOBATh U OOBIICHATH AJICKTPOMATHUTHBIC MPOIECCHl M SBICHUA,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUAIIBHOW  TEOPUUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCHUTEJIbHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHaA  UIs
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiI0OBOTO M MACCOBOTO YHCEN W IHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ YHMCIIO U 3apsl AlIpa, SHEPTHUSI CBA3U SAPa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3WYECKUX  SIBIICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIEpCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oerta-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

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

CTPOUTH M300paXKEHUE, CO3/IaBAEMOE TIJIOCKUM 3€pKajioM, TOHKOW JIMH30M,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JJI1 aHajiuM3a ¢ OOBsACHEHHS  (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHHUS HEOSCHBIX TeJl, IBOIONNH 3BE3] 1 BeeneHHol;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEeHHMH, JenaTb  BBIBOJABI 10  pe3yibTaraM
UCCIIEIOBAHMS,

MPOBOJUTh KOCBEHHBbIE M3MEPEHHUS (U3MYECKUX BEIMYMUH, IPU HTOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHUBATh A0COJIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOJUTDH OMBITHI 10 MPOBEPKE MPEIJI0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
MOJIyYeHHBIE PE3yNbTaThl U J€laTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3bI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh paBuiia 0E30MacHOro TPy/la MpU MPOBEACHUN HCCIICIOBAaHUI
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JI€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW W HEABHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOANUTH Pacu€Thl HA OCHOBAaHMHM MMEIOIINXCS TaHHBIX, aHATTM3UPOBAThH
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
pa3HBIX pa3neioB Kypca GU3MKH, a TAK)KE WHTETPAllMU 3HAHUHA U3 IPYTUX
IPEIMETOB eCTECTBEHHO-HAYYHOTO IMKJA: BBICTPAMBATh JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOPOi Ha 3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTHU
U (HU3UYECKUE SBIICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS 71 OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOTHl U3MEPUTENBHBIX MPHUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH NPUMEPHl BKJIAJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OLICHUBATH MOCIECTBUS OBITOBOM M TIPONU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMAaIK, CTPYKTYPUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC U MO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B TpyHNe C HCIOJIHCHHEM pPa3JIMYHbIX COIMAIBHBIX POJEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIIMOHATIBHO PACIpEAesiTh ACITeIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B pEHICHUE pacCMaTPUBAEMOM MTPOOIEMBI;

IPOSIBISATH MOTUBALUIO K Oyaymien npodhecCUuOHAIBbHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.
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Konrpoabnbsie IIpakruuyeckue
n/n NMPOrpaMmblI Bcero o0pa3oBaTejbHbIe pecypchl
padoThI padoTshI
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Paznen 5. PUBHUYECKUN MPAKTUKYM

51  Ousmueckuii MPAKTUKYM 16 16 https://m.eds00.ru/COT5G3P6X
Wroro no pazueny 16
PesepBHOE Bpems 10 https://m.edsoo.ru/U9A7GON8D
OBUIEE KOJIMYECTBO YACOB I10 170 16

I[TPOT'PAMME



https://m.edsoo.ru/C0T5G3P6X
https://m.edsoo.ru/U9A7G0N8D

11 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne i/ Konrposbusie  IIpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTesibHbIe pecypchl
padoThI padoThI
Paznen 1. JIEKTPOANHAMUKA
1.1 MarauTHoe mnoJje 14 https://m.eds00.ru/A900X4T2V
1.2 DNeKTpOMarHuTHasE UHIYKITUS 13 1 https://m.edsoo.ru/UON2POT6H
Htoro no paznemny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
2.1 MexaHnueckue KoJieOaHus 10 https://m.edsoo.ru/K1L1D0L8J
2.2 DJIEeKTpPOMarHUTHBIC KOJICOaHUs 15 https://m.edsoo.ru/H6D3K8DSE
M
2.3 CRAMIHCCRUC 1 SICKIPOMATHHTHBIC 10 1 https://m.edso0.ru/N209RIH7X
BOJIHBI
2.4 OnTuka 25 1 https://m.eds00.ru/DOC7Q9W3B
Hroro no paszneny 60
Pasznen 3. OCHOBBI CIIEITMAJIBHOM TEOPUH OTHOCUTEJBHOCTH
3.1 OcuoBbel CTO 5 1 https://m.edso00.ru/F127S2G2K
Hroro no pazgeny )
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 KoprnyckynsipHO-BOJIHOBOH JTyalii3m 15 https://m.eds00.ru/X1M5H5Z4T
4.2 ®dusuka aToma 5 https://m.edso0.ru/FAK2T4Z3Z
4.3 DusHKa ATOMHOTO S/pa 1 EMEHTAPHbIX 5 https://m.edso0.ru/C2G6W6EK4A

YaCTHI]



https://m.edsoo.ru/A9O0X4T2V
https://m.edsoo.ru/U0N2P0T6H
https://m.edsoo.ru/K1L1D0L8J
https://m.edsoo.ru/H6D3K8D8E
https://m.edsoo.ru/N2O9R9H7X
https://m.edsoo.ru/D0C7Q9W3B
https://m.edsoo.ru/F1Z7S2G2K
https://m.edsoo.ru/X1M5H5Z4T
https://m.edsoo.ru/F4K2T4Z3Z
https://m.edsoo.ru/C2G6W6K4A

Hroro mo pazneny 25

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

5.1 ‘ DJeMeHTBl aCTPOHOMUU U aCTPOPUIUKU 12 ‘ ‘ https://m.edso0.ru/B3T9D4TIN

Wroro no pazueny 12

Pazznen 6. PUSHUECKHM TIPAKTUKYM
6.1 ‘ Du3nYecKuil TPaKTUKYM 16 ‘ 16 ‘ https://m.edsoo.ru/E9X2G8K5N

Hroro mo pazueny 16

Paznes 7. OBOBIIAIOIIEE ITOBTOPEHHUE

Cucremaruzanus u 00001eHne
7.1 HPEAMETHOTO CoﬂepmaHHfI 1 OfbITa 15 https://m.edsoo.ru/B4AEOGIF8D

JESTEIIbHOCTH, IPUOOPETEHHOTO MPU
u3zydeHuu kypea ¢pusuku 10 — 11 kmaccos

Hroro no pazgeny 15

PeszepBHOe Bpems 10 https://m.edsoo.ru/U9B9H4J1E

OBUIEE KOJIMYECTBO YACOB I1O 170 4 16

[MPOTPAMME



https://m.edsoo.ru/B3T9D4T9N
https://m.edsoo.ru/E9X2G8K5N
https://m.edsoo.ru/B4E0G9F8D
https://m.edsoo.ru/U9B9H4J1E




HOYPOYHOE INIVIAHUPOBAHUE

10 KJIACC

Ne

n/n

Tema ypoxka

KoaunuecTBO 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

Jlara
U3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

Ousnka — pyHAaMeHTaTbHAs HayKa
0 Npupoze

HayuHnblil MeTO MO3HAHUS U
METO/IBI HCCIIEIOBAHUS (PHU3UIECKUX
SABJICHUI

DKCIIEPUMEHT U TECOPHS B MPOIIECCE
Mo3HaHusI Mpupoabl. Habmonenne u
SKCTIIEPUMEHT B U3HKE

Crioco6b1 n3MepeHns HU3NIECKUX
BEJINYNH

https://m.edsoo.ru/I0S1E3Q7I

https://m.edsoo.ru/Y7B1P2J7J

https://m.edsoo.ru/X1B7G702U

https://m.edsoo.ru/P7V3L7TOY

AOCOIOTHAs: U OTHOCUTEIbHAS
MOTPEUIHOCTH U3MEPEHUIN
(GUBUYECKUX BETUYUH

MonenupoBanue B ¢puzuke. Poib u
MecTo (pU3MKH B POpMUPOBAHUH
COBPEMEHHOM HAyYHOU KapTHHBI
MHpa, B IPAKTUYECKON
NeATeIFHOCTH JIFOAeH

Mexannueckoe nBuwxkeHue. Cucrema
otcyeTa. OTHOCHUTEIBHOCTh
MEXAHUYCCKOT'O ABUXCHUSI. HpHMaSI
1 oOpaTHas 3a/1a4u MEXaHUKH

https://m.edsoo.ru/N2N7U7W7K

https://m.edsoo.ru/D8F5NOUOL

https://m.eds00.ru/G4T8G0OV6M



https://m.edsoo.ru/I0S1E3Q7I
https://m.edsoo.ru/Y7B1P2J7J
https://m.edsoo.ru/X1B7G7O2U
https://m.edsoo.ru/P7V3L7T0Y
https://m.edsoo.ru/N2N7U7W7K
https://m.edsoo.ru/D8F5N0U0L
https://m.edsoo.ru/G4T8G0V6M

Pannyc-BekTop MaTepuanbHOU
TOYKH, €r0 MPOECKIUHU HA OCH
KoopauHar. Tpaekropus.
ITepememenue. Cxkopocts. Ux
IIPOEKLMHU HA OCH KOOPANHAT

PaBHOMEpHOE ITPAMOJIMHEWHOE
nBwxenue. I'papuueckoe onucanue
PaBHOMEPHOTO IPSMOJIMHEHHOTO
JIBYDKEHUS

https://m.edso0.ru/P2N8O8G3F

https://m.edso0.ru/Q1P5MA4L7E

10

CrnosxeHue nepeMelieHuii u
ckopocrtei. Pemenue 3agau

https://m.edsoo.ru/D2V5X0U0W

11

12

13

14

HepaBHOMepHOC ABMOKCHUC.

MrHoBeHHas1 CKOPOCTb. Y CKOPEHHE.

[IpssmMonuHENHOE NBUXKEHUE C
IIOCTOSIHHBIM YCKOPEHUEM

I'paduueckoe onucanue
IPSIMOJIMHEMHOT O ABM)KEHUS C
MOCTOSTHHBIM YCKOPEHUEM

CBoOogHOE nasieHue. Y CKopeHue
CBOOOJHOTO Na/ieH!sl. 3aBUCUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS
OT BpEMEHH U UX IpapuKu

JIBr>keHue Tena, OpoIIeHHOT0 MO
YIJIOM K TOPU30HTY

https://m.edsoo.ru/C213U100N

https://m.edsoo.ru/W708J0F8U

https://m.edsoo.ru/K5H8X3Z8N

https://m.edso0.ru/P6B6V2M6S

15

KpuBonuHeliHOE nBUKEHUE.
JIBM>KEHUE 10 OKPYKHOCTH.
VYrnoBas v JINHEWHAsI CKOPOCTb.
IIepuon u yacrora.
LleHTpOoCTpEMUTENIBHOE U IIOJIHOE

https://m.edsoo.ru/O7B9G5C5V



https://m.edsoo.ru/P2N8O8G3F
https://m.edsoo.ru/Q1P5M4L7E
https://m.edsoo.ru/D2V5X0U0W
https://m.edsoo.ru/C2I3U1O0N
https://m.edsoo.ru/W7O8J0F8U
https://m.edsoo.ru/K5H8X3Z8N
https://m.edsoo.ru/P6B6V2M6S
https://m.edsoo.ru/O7B9G5C5V

YCKOpEHUE

16

17

18

KoHTponbHas pabota 1o teme
"Kuuemaruka"

ITepBbrIif 3akoH HproTOHA.
NHepumanbHble CUCTEMBI OTCUETA.
[IpuHIIMTT OTHOCUTEIBLHOCTH
lNanunes. HennepuuanbHbie
CHCTEMEI OTCUETA

Cwiia. PaBHOJIEliCTBYIOIIAS CUJIA.
Bropoii 3akon HetoTona. Macca

https://m.edsoo.ru/P9D8U7B5H

https://m.edsoo.ru/R7TH8K7K9T

https://m.edsoo.ru/W9H405J1M

19

B3anmopencreue ten. Tperuit
3akoH HproToHa

https://m.edsoo.ru/Y9A4K9I2V

20

21

22

[TpuHIMI CYyTIEPTIO3UIIUH CHJI.
Pemenue 3aga4u Ha npuMEHEHUE
3akoHOB HproTOHA

3akoH BCEMHUPHOT'O TATOTCHUA.
OKBHUBaJCHTHOCTH FpaBHTaHHOHHOﬁ
u I/IHepTHOﬁ MacCChbl

Cuna TsKeCTH U YCKOpEeHHe
CBOOOJTHOTO Ma/IeHUS

https://m.edsoo.ru/B2A9S1G2Y

https://m.edsoo.ru/K1Z1L0Z1R

https://m.edsoo.ru/G4U505J5N

23

JIBukeHre HeOECHBIX Te U UX
HCKYCCTBEHHBIX CITyTHUKOB. [lepBas
KOCMHYECKasi CKOPOCTb. 3aKOHBI
Kennepa

https://m.edsoo.ru/B90O8S2X5U

24

25

Cwita ynpyrocrtu. 3akoH ['yka. Bec
Tena

Cuna tpenus. [Ipupona u BubI cun
TpeHusl. [IBUKEHHE B KUIKOCTH U

https://m.edsoo.ru/\W4M4L0OE2U

https://m.edsoo.ru/DOWOM4NOP



https://m.edsoo.ru/P9D8U7B5H
https://m.edsoo.ru/R7H8K7K9T
https://m.edsoo.ru/W9H4O5J1M
https://m.edsoo.ru/Y9A4K9I2V
https://m.edsoo.ru/B2A9S1G2Y
https://m.edsoo.ru/K1Z1L0Z1R
https://m.edsoo.ru/G4U5O5J5N
https://m.edsoo.ru/B9O8S2X5U
https://m.edsoo.ru/W4M4L0E2U
https://m.edsoo.ru/D0W0M4N0P

rasze ¢ yu€ToM CUJIbl COIPOTUBIICHUS
cpeabl

26

27

28

Hasnenue. I'uapocrarnueckoe
nasnenue. Cuna Apxumena

AOCOJFOTHO TBEPIOE TEIIO.
[TocTymarenbHOE U BpaliaTeIbHOE
JBIKEHHUE TBEPJIOTO Tella

MOMEHT CHJIBI OTHOCHTEIIBHO OCH
BpalllCHUs. IInedo cunbl

https://m.edsoo.ru/O9TOE7L7P

https://m.edsoo.ru/L2Y2V6M9IN

https://m.edso0.ru/M702D3B4Q

29

CrnosxeHue cuil, IpUI0KEHHBIX K
TBEpAOMY Teny. LIleHTp TsxecTn
Tesa. Y CIIOBUs pABHOBECHS
TBEPAOro Tena. Buasl paBHOBeCUs

https://m.edsoo.ru/B4AN756Q8V

30

31

Pemenue 3amau

KoHTpoinbHas pabora 1o Teme
"Tunamuka. CTaTuka TBEpOTO
Teaa"

https://m.edsoo0.ru/G1W9X9R5K

https://m.edsoo.ru/K7X4D2Z9A

32

HNMnynec MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEPHAIIBHBIX TOYEK.
IleHTp Macc CUCTEMBI
MaTrepualbHBIX TOUeK. Teopema o
JBHKEHHUH LIEHTpaA Macc

https://m.edsoo.ru/X2M8A4D1V

33

HMHYJ'II)C CHUJIBI U U3BMCHCHUC
HUMITYJIbCa TCJIA. 3aKkoH COXpPAaHCHUA
HUMITYJIbCA. PeaktuBHOE JABUKCHUC

https://m.edsoo.ru/H4V2Y1S1N

34

MoMeHT nMItynnbca MaTepUaIbHON
touku. [IpencraBnenne o
COXpPaHEHWH MOMEHTA UMITYJIbCA B

https://m.edsoo.ru/NOYOC5X8F



https://m.edsoo.ru/O9T0E7L7P
https://m.edsoo.ru/L2Y2V6M9N
https://m.edsoo.ru/M7O2D3B4Q
https://m.edsoo.ru/B4N7S6Q8V
https://m.edsoo.ru/G1W9X9R5K
https://m.edsoo.ru/K7X4D2Z9A
https://m.edsoo.ru/X2M8A4D1V
https://m.edsoo.ru/H4V2Y1S1N
https://m.edsoo.ru/N0Y0C5X8F

HCHTPAJIbHBIX ITOJAX

35

36

Pentenue 3anau

Pabora cuiisl Ha MaJIOM U Ha
KOHEYHOM IIEPEMEIICHHH.
I'padrueckoe npeacTaBICHHE
paboThI CHITbI. MOIITHOCTH CHJIBI

https://m.edsoo.ru/K8E4E7T8C

https://m.edso00.ru/J6Y7G1P6U

37

Kunernueckas sneprus. Teopema
00 U3MEHEHUU KHUHETUYECKOU
SHEPTruu MaTepUaIbHON TOUKU

https://m.edso0.ru/S4J0G3F7F

38

ITorenumanbeHble 1
HETOTEHIMAJIbHbBIC CUJIBI.
ITorenuumanesHas 3Heprus. Bropas
KOCMHYECKasi CKOPOCTh

https://m.edsoo.ru/V6DOK4AX1K

39

Tperbst KOCMUYECKast CKOPOCTb.
CBs13b pabOTHI HEMOTEHITMATBHBIX
CHJI C U3MEHEHUEM MEXAHUYECKOU
SHEPrUM CUCTEMBI TeJ. 3aKOH
COXpPaHEHHsI MEXaHUYECKOH
SHEepruu

https://m.eds00.ru/0O4W7V20Q7F

40

VYnpyrue u Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnynnu s uaeanbHOU
KUJKOCTH

https://m.eds00.ru/Q7M5M104X

41

42

KonTponbhas pabota no teme

"3aKOHBI COXpPAHECHHS B MEXaHUKE
PazButue npencrasienuit o

npupojie TerioTel. OCHOBHBIE
nonoxkenuss MKT. Tuddyzus.

https://m.edsoo.ru/V5A0M7VOM

https://m.edso0.ru/Z2Z1K6Q9l



https://m.edsoo.ru/K8E4E7T8C
https://m.edsoo.ru/J6Y7G1P6U
https://m.edsoo.ru/S4J0G3F7F
https://m.edsoo.ru/V6D0K4X1K
https://m.edsoo.ru/O4W7V2Q7F
https://m.edsoo.ru/Q7M5M1O4X
https://m.edsoo.ru/V5A0M7V0M
https://m.edsoo.ru/Z2Z1K6Q9I

bpoyHOBCKOE ABUXKEHUE

CtpoeHue ra3000pa3HbIX, KUIKUX U
TBEPAbIX TeN. XapaKTep ABUKECHUS

43 . https://m.edso0.ru/B9B2G7L9X
U B3aUMOJICHCTBUS YACTHIL
BEIIIECTBA
Macca u pazmepbl MOJIEKYJT

44 (aromoB). KonnaecTBo BemiecTsa. https://m.edsoo.ru/ESO5UIWT7T
[TocTostnnas ABoraapo

45 Temneparypa. Tennosoe https://m.eds00.ru/A4X5T6H2F
paBHoBecue. [lIkana Ilenbcus

46 Pemenue 3anau https://m.edsoo.ru/C4K6RIL3P

47 U neanpusblii ra3. ['a3oBble 3aKOHBI https://m.edsoo.ru/B507R9S5X

4g ~ pasuemne Memjeneera- https://m.edso0.ru/KOB8ILO7F
Knaneiipona. Pemenue 3amay

49 AbcoumioTHas TeMIepaTypa. 3akon https://m.eds00.ru/J8U003U0Q
HanbroHa
W3omporieccsl B uaeanbHOM rase ¢

50 MOCTOSIHHBIM KOJIMYECTBOM https://m.edso00.ru/U2Z5G1F6C
BeIleCTBa
I'paduueckoe npencrapnenue

51 U30IPOLIECCOB: U30TEpPMa, U30X0pa, https://m.edsoo.ru/U6J2Y4N1Z
u3obapa

52 OcnoBHoe ypaBHeHne MKT https://m.eds00.ru/T4X8T2I7K

53 Pemenue 3amau https://m.edsoo.ru/U4E8L2Z7L
CBs13b a0COMIOTHON TEMIEpaTyphl

54 TEPMOWMHAMHHCCKOH CHCTEMEI CO https://m.eds00.ru/Y2D7V8V5G

CpPEIHEW KHHETUYECKON SHEpruen
IIOCTYIATEIBbHOIO TEIJI0BOIO



https://m.edsoo.ru/B9B2G7L9X
https://m.edsoo.ru/E5O5U1W7T
https://m.edsoo.ru/A4X5T6H2F
https://m.edsoo.ru/C4K6R9L3P
https://m.edsoo.ru/B5O7R9S5X
https://m.edsoo.ru/K0B8I1O7F
https://m.edsoo.ru/J8U0O3U0Q
https://m.edsoo.ru/U2Z5G1F6C
https://m.edsoo.ru/U6J2Y4N1Z
https://m.edsoo.ru/T4X8T2I7K
https://m.edsoo.ru/U4E8L2Z7L
https://m.edsoo.ru/Y2D7V8V5G

NBIDKEHUS €€ JaCTUIl

55

56

O000111eHNE U CUCTEMATU3 AL
3gaHui 1o teme "Ocuosel MKT"

KoHTtponbHas pabota 1o Teme
"OcHoBbl MKT"

https://m.edsoo.ru/D8P4F8V2U

https://m.edsoo.ru/A6RSM1N4A

57

58

TepmoanHaMuueckas CUCTEMA.
3aaHue BHEMHUX ycnoBui 1 T /1
CUCTEMBI. BHEIIHNE U BHYTpEHHUE
napametpsl. [Tapametpst T/1
CUCTEMBI KaK CPEIHUE 3HAYCHUS
BEJIMYMH, ONMCHIBAIOIINX €€ Ha
MHUKPOCKOIINYECKOM YPOBHE

Hynesoe Hauano rTepMOAMHAMUKH.
Camonpoun3sBodbHas penakcauus TJ]
CHUCTEMBI K TEIJIOBOMY PaBHOBECHUIO

https://m.edsoo.ru/YOC1H8J7N

https://m.edso0.ru/J219X6K4F

59

Mogenp naeaabHOro ra3a B
TEpPMOJIMHAMUKE. Y CJIOBUSA
MPUMEHUMOCTH 3TOU MOJIENN

https://m.edsoo.ru/J2W1R8U2X

60

61

62

YpaBHeHue Menpeneena-
Kuaneiipona u BeIpaskeHue 11
BHYTPEHHEHN YHEPTrUn

Beipaxenue i1 BHyTpeHHEN
SHEPIUH OJJHOATOMHOI'O UJI€aIbHOTO
ra3za. KBazucrarnueckue u
HECTaTUYECKHE MPOIECCHI

OnemeHTapHas paboTa B

TepMoIMHaMKKe. Beruucnenue
paboThlI 1o rpaduKy mporecca Ha

https://m.edsoo.ru/Y9K7T909E

https://m.edsoo.ru/Z5E1E3H6Q

https://m.edsoo.ru/L8B7V8S9F



https://m.edsoo.ru/D8P4F8V2U
https://m.edsoo.ru/A6R8M1N4A
https://m.edsoo.ru/Y0C1H8J7N
https://m.edsoo.ru/J2I9X6K4F
https://m.edsoo.ru/J2W1R8U2X
https://m.edsoo.ru/Y9K7T9O9E
https://m.edsoo.ru/Z5E1E3H6Q
https://m.edsoo.ru/L8B7V8S9F

pV-auarpamme

63

64

65

66

Teruonepenaya kak crocoo
U3MEHEHHS BHYTPEHHEH SHEPTUH
TJ1 cucremsl 6€3 coBepIIeHUs
paboTsl

KOHBCKHI/IH, TEIJIOIIPOBOJHOCTD,
HN3TYy4CHUC

KonmuecTBO TENNIOTHI.
TennoéMmkocTh TeIa. Y aenbHas U

MOJISIpHast TEMIOEMKOCTH BEIIECTBA.

Y aenbHas TEIJIoTa CropaHus
TOILJIMBa

Pacuér konnuecTBa TEMIOTHI MIPU
Temionepeaaye

https://m.edsoo.ru/P4V7B5Z7C

https://m.edsoo.ru/L4G9S4Y3Q

https://m.edsoo.ru/O5L706K8X

https://m.edsoo.ru/KOW3S4V8H

67

68

69

70

[TonsiTie 00 amuabaTHOM mpoIiecce.
[IepBblil 3aKOH TEPMOJUHAMUKHI

KonuuecTBo TemioTsl 1 paboTa Kak
MEpbl U3MEHEHHS BHYTPEHHEN
sHepruu T]] cucremsl

BTopoii 3aKk0OH TepMOIUHAMUKH IS
PAaBHOBECHBIX 1 HEPABHOBECHBIX
nporeccoB. Heo6patumocth
MPUPOIHBIX MTPOLIECCOB

[IpuHOUITBI AERCTBUS TEMIIOBBIX
matuH. KIT/]

https://m.edsoo.ru/K313S5V5I

https://m.edsoo.ru/T8W2L9F8W

https://m.edsoo.ru/SOU9K1D3R

https://m.edso0.ru/C2N3T4D6W

71

72

MakcumansHoe 3aadenue KITJI.
Huxn Kapuo

Pemenue 3amau

https://m.edsoo.ru/F6V1L5M3S

https://m.edsoo.ru/X3I15X3I5P



https://m.edsoo.ru/P4V7B5Z7C
https://m.edsoo.ru/L4G9S4Y3Q
https://m.edsoo.ru/O5L7O6K8X
https://m.edsoo.ru/K0W3S4V8H
https://m.edsoo.ru/K3I3S5V5I
https://m.edsoo.ru/T8W2L9F8W
https://m.edsoo.ru/S0U9K1D3R
https://m.edsoo.ru/C2N3T4D6W
https://m.edsoo.ru/F6V1L5M3S
https://m.edsoo.ru/X3I5X3I5P

73

OKOJIOTHYECKHE aCIICKThI
HCIIOJIL30BAaHHUS TEMIOBBIX
nBurareneil. TennoBoe 3arpsi3HEHUE
OKPY’KAIOIIIECH CPeIb

https://m.edsoo.ru/U2W6I10Y7Z

74

75

76

Pemenue 3amau

O000111eHNE U CUCTEMATU3 AL
3HaHui 1Mo Teme "TepMoIMHaMUKa.
Termnosnie Manab"

KonTponbhas pabota no Teme

"Tepmoaunamuka. TernnoBbie
MAaIITuHE!"

https://m.edsoo.ru/Z8HOD1U1l1

https://m.edsoo.ru/W3N1Z74060

https://m.edso0.ru/R3A4N3V9I

77

[TapooOpa3zoBanue u KOHICHCALIHSL.
Hcnapenue u kunenue. Y genpHas
TEIJIOTa MapooOpa3oOBaHM

https://m.edsoo.ru/U8J6E6WEN

78

79

HaCBIHIeHHI)Ie 1 HCHACBIIICHHBIC
Mapel. KauecTBeHHAas 3aBUCUMOCTD
IIJIOTHOCTHU U JAaBJICHUA
HACBIINICHHOTI'O ITapa OT
TEMIICPATYPhI, UX HE3AaBUCUMOCTb
oT 00BéMa HACBIOICHHOTI'O I1apa.
3aBUCHMOCTD TEMIICPATYPhbI
KUIICHWS OT JAaBJICHUSA B XKUJIKOCTH

BrnaxnocTs Bo3ayxa. AGComoTHas
Y OTHOCUTEJIbHAS BIIAXKHOCTh

https://m.edso0.ru/C7E1VOP2V

https://m.edsoo.ru/H2R4A4B0OR

80

81

Pemenue 3agau
TBépnoe teno. Kpucramimueckue n

amop(HbIe Tera. AHU30TPONUS
CBOMCTB KpUCTAJIJIIOB

https://m.edsoo.ru/R2A2T9NSH

https://m.eds00.ru/T9T5B3X8V



https://m.edsoo.ru/U2W6I0Y7Z
https://m.edsoo.ru/Z8H0D1U1I
https://m.edsoo.ru/W3N1Z4O6O
https://m.edsoo.ru/R3A4N3V9I
https://m.edsoo.ru/U8J6E6W6N
https://m.edsoo.ru/C7E1V0P2V
https://m.edsoo.ru/H2R4A4B0R
https://m.edsoo.ru/R2A2T9N8H
https://m.edsoo.ru/T9T5B3X8V

82

[InaBneHue u KpucrauM3aLus.
VY nenpHas TEIUIOTA MJIaBJICHUS.
CyOnumarus

https://m.edso0.ru/Z005N4E4N

83

Jedopmaruu TBEpIOTO TENA.
Pactsokenne u cxxatue. CaBur.
Mopyns FOura. [Ipenen ynpyrux
nedopmarui

https://m.edso0.ru/K3E401P7T

84

TennoBoe pacIiIMpeHne KUIKOCTEN
U TBEPIBIX TeJl. AHTAPMOHU3M
TEIUIOBBIX KOJeOaHUM 4acTUIL
BELIECTBA

https://m.edsoo.ru/X5S8LODI9R

85

86

[IpeoOpa3zoBaHue SHEPTUH B
¢a30BBIX mepexoaax

YPaBHeHI/Ie TEII0BOro OangaHca

https://m.edsoo0.ru/D2C1IW2T0T

https://m.edso0.ru/H3B3X1C3Z

87

88

89

90

Pemenue 3amau

[ToBepXHOCTHOE HATSKEHUE.
Kanunnspueie siBnenus. JlaBnenue
MOJ1 UICKPUBJIEHHOM MMOBEPXHOCTHIO
)kunkoctu. Popmyna Jlammaca

O06o0011eHNEe U cUCTeMaTH3aIHs
3HaHMUU 110 TeMe "ArperaTHble
COCTOsIHUS BelecTBa. Pa3oBble
nepexonnr”

KonTpompHas pabota mo Teme
"ArperatHbl€ COCTOSIHUSI BEIIECTBA.
da30BbIe IEPEXOBI"

https://m.edsoo.ru/L5X2J4N7N

https://m.edsoo.ru/G3L1G1K7P

https://m.edsoo.ru/E2S6F6H4M

https://m.edsoo.ru/X2N4L7H40

91

DneKTpu3anus Ten u eé
MIPOSIBICHUS. DJICKTPUICCKUN 3apsI.

https://m.edso0.ru/G8KODIK2K



https://m.edsoo.ru/Z0O5N4E4N
https://m.edsoo.ru/K3E4O1P7T
https://m.edsoo.ru/X5S8L0D9R
https://m.edsoo.ru/D2C1W2T0T
https://m.edsoo.ru/H3B3X1C3Z
https://m.edsoo.ru/L5X2J4N7N
https://m.edsoo.ru/G3L1G1K7P
https://m.edsoo.ru/E2S6F6H4M
https://m.edsoo.ru/X2N4L7H4Q
https://m.edsoo.ru/G8K0D9K2K

JIBa BH/1a SJIEKTPUUYECKUX 3aPSIOB.
[TpoBOAHUKY, TUINEKTPUKH U
MOJTYTIPOBOTHUKU

92

DNEeMEHTAPHBINA ANEKTPUUECKUI
3apsa. 3aKOH COXpaHEHUs
HIIEKTPUYECKOr0 3apsiia

https://m.edso0.ru/X5N5T8120

93

94

B3aumoneiicTBre 3apsioB.
Toueunsle 3apsabl. 3akoH Kynona

Pemenue 3amau

https://m.edsoo.ru/A7C8A3B1A

https://m.edsoo.ru/Z5N4C2D9W

95

96

97

98

99

Onektpuueckoe nose. Ero neiicteue

Ha SJICKTPUUCCKUC 3apsAabl

Hanps>kEHHOCTB 3IIEKTPUUECKOTO
nostst. [IpoOubIi 3aps. JInaum
HaIPsKEHHOCTHU JIIEKTPUYECKOTO
noJisi. OHOPOHOE JIEKTPUUECKOE
oJie

IToTeHuanbHOCTh
3JIEKTPOCTATUYECKOTO TOJIA.
Pa3nocTh moTeHIINAIOB B
HaIpsHKeHUE

IToTenunanbpHas OHEPIuAd 3apsaa B
QJICKTPOCTATUYCCKOM IIOJIC.
[ToTennuan QJICKTPOCTATUYICCKOT'O
I1O0JIA

CBs3b HaHpiI)KéHHOCTI/I OJIA U
Pa3HOCTU MMOTCHIUAJIOB IJIA
SJICKTPOCTATUYCCKOI'O ITOJIA

https://m.edso00.ru/G7S6V7S0T

https://m.edsoo.ru/L3B8L4U7S

https://m.edsoo.ru/P2S9Z3R2X

https://m.edsoo.ru/N2C1X5X8H

https://m.edsoo.ru/\VOA4F8L7L

100

[TpuHIu cyneprno3unun

https://m.eds00.ru/Q900B0A5X



https://m.edsoo.ru/X5N5T8I2Q
https://m.edsoo.ru/A7C8A3B1A
https://m.edsoo.ru/Z5N4C2D9W
https://m.edsoo.ru/G7S6V7S0T
https://m.edsoo.ru/L3B8L4U7S
https://m.edsoo.ru/P2S9Z3R2X
https://m.edsoo.ru/N2C1X5X8H
https://m.edsoo.ru/V0A4F8L7L
https://m.edsoo.ru/Q9O0B0A5X

ANEKTPUYECKHUX TOJIEN

101 Pemenue 3amau https://m.edsoo.ru/I4N4C3B3K
ITone Toueunoro 3apsiaa. I1o

102 I TOUETHOTO sapna. 1107e https://m.eds00.ru/X9DED2A10
PaBHOMEPHO 3apsKEHHOU cepbl
[Tosie paBHOMEPHO 3apsHKEHHOTO IO
00Bémy mmapa. Ilone paBHOMEpPHO

103 y tapa. L07e pasHoMEpH https.//m.eds00.ru/B5M8DED8Y
3apsHKEHHON OECKOHEYHOU
IUIOCKOCTH
[IpoBonHMKY B

104 AJIIEKTPOCTATUYECKOM TIOJIE. https://m.edso00.ru/R3G3V2Q5V
VYcnoBue paBHOBECUS 3apsI0B

UDJIEKT

105 A PHICH I TOTYHPOBOUTHI B https://m.edsoo.ru/E2H2J8B2N
3JICKTPOCTATHYECKOM I10JIe
Konpnencarop. DnekTpoéMKOCTh

106 KOHJIEHCATOPa. DIIEKTPOEMKOCTD https://m.edso00.ru/X6P8W7EOR
TJIOCKOTO KOH/IEHCATOpa
ITapannensHoe coe cHHe

107 PAILTIEILH JIHCHH https://m.edsoo.ru/B5X6R7V3Z
KOHJICHCATOPOB
ITocnenoBaTenbHOE CO

108 a CHHTCHHIC https://m.edso00.ru/S8G7NSD8K
KOHJICHCATOPOB
DHeprus 3

109 p APAKCHHOTO https://m.edsoo.ru/W1M2B0Q6G
KOHJICHCATOpa

110 Pemenne 3amau https://m.edso0.ru/Q8K22602D

BU)KEHU 7|

11 A © SAPDKCHHOM HaCTHIR B hittps://m.eds00.ru/R7S5J7N3R
OJIHOPOJHOM DJIEKTPUIECKOM TIOJIe

112 Pemenne 3amay https://m.edsoo.ru/FSLAD4AAT
O000IIIEHNE U CUCT

113 o eMaTHsatIe https://m.eds00.ru/10T3J313U

3HAHUH 10 TeMe "DIEeKTpUIecKoe



https://m.edsoo.ru/I4N4C3B3K
https://m.edsoo.ru/X9D6D2A1O
https://m.edsoo.ru/B5M8D6D8V
https://m.edsoo.ru/R3G3V2Q5V
https://m.edsoo.ru/E2H2J8B2N
https://m.edsoo.ru/X6P8W7E0R
https://m.edsoo.ru/B5X6R7V3Z
https://m.edsoo.ru/S8G7N8D8K
https://m.edsoo.ru/W1M2B0Q6G
https://m.edsoo.ru/Q8K2Z6O2D
https://m.edsoo.ru/R7S5J7N3R
https://m.edsoo.ru/F8L4D4A4T
https://m.edsoo.ru/I0T3J3I3U

mose"

KonTponbhas pabota no teme

114 https://m.edsoo0.ru/E902C9I5]
"DnexkTpuueckoe mnoie"
Cuna toka. [IocTosSTHHBIN TOK.

115 YcnoBus CymecTBOBaHUS https://m.eds00.ru/C9P3V4X1Q
MOCTOSTHHOTO 3JICKTPHYECKOr0 TOKa

116~ Acroumikit Toka. Hanpsietiiie n https://m.edso00.ru/X2W9F5Q1A
DJ1C

117 3aKoH Oma Ji1s yIacTKa UemH. https://m.eds00.ru/P6GOMIT5X
DNEKTPUUECKOE CONIPOTUBIICHHE
3aBHCHMOCTb COITPOTHUBIICHHS

118 OAHOPOAHOTO NPOBOAHEA OT €10 https://m.eds00.ru/M8S501T4Y
JUTMHBI ¥ IIOMIAIM ITOIEPEYHOIO
CeUCHUS

119 ¥ ACIIbHOE CONpOTHBICHIE https://m.edsoo.ru/R5L1EOD5G
BelecTBa. Pemenue 3amau
[TocnenoBarenpHOE, TapaLIEIBLHOE,

120 CMEIIaHHOE COETUHEHIE https://m.edsoo.ru/I6T2S002K
MIPOBOIHHKOB
Pacuér pa3zBeTBIEHHBIX

121 anekTpudeckux uemnei. [lpasuna https://m.edsoo.ru/D9P9Z8L6Y
Kupxroga

122 Pemenue 3amau https://m.edso00.ru/T308R7G7V

123 Pabota snekTpiieckoro Toka. https://m.eds00.ru/G2B9Y0DIK
3akon Jxoyns —Jlenia

124 Pemenue 3amau https://m.edsoo.ru/B6Q0A3RTS

125 MorocTh SIEKTPHYECKOTO TOKa. https://m.edsoo.ru/E3V4R2Z1N

Tennopas MOIIHOCTD, BEIACIACMA



https://m.edsoo.ru/E9O2C9I5J
https://m.edsoo.ru/C9P3V4X1Q
https://m.edsoo.ru/X2W9F5Q1A
https://m.edsoo.ru/P6G9M1T5X
https://m.edsoo.ru/M8S5O1T4Y
https://m.edsoo.ru/R5L1E0D5G
https://m.edsoo.ru/I6T2S0O2K
https://m.edsoo.ru/D9P9Z8L6Y
https://m.edsoo.ru/T3O8R7G7V
https://m.edsoo.ru/G2B9Y0D9K
https://m.edsoo.ru/B6Q0A3R7S
https://m.edsoo.ru/E3V4R2Z1N

Ha pE3UCTOpC

126 Pemenue 3amau https://m.edsoo.ru/A7Y7X9E5T
3J1C €HHEE COIIPO eHue
127 JAC H BHyTpelice CONpOTHBICHH https://m.eds00.ru/ROKAY603X
HWCTOYHHUKA TOKA
3akon OMa OJIHOM
128 H MUHMH JHOH . https://m.edso0.ru/S9H7C20Q3V
(3aMKHYTOM) 3JIEKTPUUYECKOM 1ETH
129 Pemenue 3amau https://m.edso00.ru/O5E7N7X7M
130 MoIHOCTE HCTOUYHUKA TOKA https://m.edsoo.ru/F7Z7\VV5E2Z
131 KopoTtkoe 3aMbIkanne https://m.edso0.ru/O9B3P4D4R
Kongencaro e OCTO oro
132 HACHCATOP B HCIH HOCTOARHOT https://m.eds00.ru/G5A4E2A5S
TOKAa
133 Pemenne 3anau https://m.edso0.ru/P6X4G9E9I
P
134 | CHICHHE 3aﬂfq Ho Tene . https://m.edso0.ru/FOW619G6K
[ToCTOSTHHBIN IEKTPUYCCKUI TOK
Pemenue 3agad mo reme
135 " T A IO TEM . https://m.eds00.ru/X0Q4F9C0Z
HOCTOHHHI)II/I SHeKT'pI/I‘IeCKI/II/I TOK
P
136 " CHICHHE Saﬂim Ho Teve — https://m.edsoo.ru/U5Z2H9W2J
HOCTOHHHI)II/I BJ'IGKTpI/IqCCKI/II/I TOK
O000I1IIeHNE U CUCTEMATU3AIHS
137 3gaHui 1o TeMe "TlocToIHHBIH https://m.edsoo.ru/FAK6G3W3l
JNEKTPUYECKUH TOK"
KourponsHaast pabora 1o teme
138 " TPOIIBH va ranot MV " https://m.edso0.ru/KOX6Q4X7X
HOCTOS[HHLII/I 3J'IeKTpI/ILIeCKI/II/I TOK
DJekTpuvecKas IpOBOIUMOCTb
139 | DATHAHBIX BElleCTs. https://m.eds00.ru/USHIF6V30

DIIeKTPUUECKHUI TOK B METaJIaX.
CBepxmnpoBOIUMOCTb



https://m.edsoo.ru/A7Y7X9E5T
https://m.edsoo.ru/R0K4Y6Q3X
https://m.edsoo.ru/S9H7C2Q3V
https://m.edsoo.ru/O5E7N7X7M
https://m.edsoo.ru/F7Z7V5E2Z
https://m.edsoo.ru/O9B3P4D4R
https://m.edsoo.ru/G5A4E2A5S
https://m.edsoo.ru/P6X4G9E9I
https://m.edsoo.ru/F0W6I9G6K
https://m.edsoo.ru/X0Q4F9C0Z
https://m.edsoo.ru/U5Z2H9W2J
https://m.edsoo.ru/F4K6G3W3I
https://m.edsoo.ru/K0X6Q4X7X
https://m.edsoo.ru/U8H9F6V3O

140

DIIEKTPUUYECKHI TOK B pacTBOpax U
pacruiaBax 3JIEKTPOJMTOB. 3aKOHBI
®dapanest 15 JIEKTPOIU3a

https://m.eds00.ru/C7T7U0B3T

141

142

143

DJIIEKTPUUYECKHI TOK B ra3ax.
[Inazma

DJIEKTPUUYECKUHN TOK B BAKyyMe.
Bakyymubie npuOopsl

DJIEKTPUUYECKUI TOK B
MOJTYTIPOBOTHUKAX

https://m.edso0.ru/O403R6E3A

https://m.edsoo.ru/BSE3FOW1A

https://m.edso0.ru/C1K708F1P

144

145

[MomynpoBoIHUKOBBIE TIPUOOPHI

Ou3nyecKuil MPakTUKYM 0 TEME
"M3Mepenue cuibl ToKa 1
HANPSDKEHUS B LIENH MOCTOSHHOTO
TOKA MPU TTOMOIIY aHAJIOTOBBIX U
IU(POBBIX U3MEPUTEITBHBIX
nprOopoB" uinu "3HaKOMCTBO C
u¢poBoi 1abopaTopueit mo
¢duzuke. [Ipumeps! u3mepeHus
(bu3NYECKUX BEIWYMH MPH TTOMOIIN
KOMITBIOTEPHBIX JATYUKOB"

https://m.edsoo.ru/HOY2P3Y5Z

https://m.edsoo.ru/ASN5C5X7Z

146

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4yeHne HepaBHOMEPHOIO
JBUKEHUS C LEJIBIO ONPENEICHUS
MI'HOBEHHOH ckopocTh"

https://m.edso0.ru/Z1D4AN7I7Y

147

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"N3mepenune ycKopeHus Nnpu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
JIBIDKCHUH 110 HAKJIOHHOMN
miockoct" unu "MccinenoBanue

https://m.edso00.ru/Z8Q1J8D3K



https://m.edsoo.ru/C7T7U0B3T
https://m.edsoo.ru/O4O3R6E3A
https://m.edsoo.ru/B8E3F9W1A
https://m.edsoo.ru/C1K7O8F1P
https://m.edsoo.ru/H0Y2P3Y5Z
https://m.edsoo.ru/A5N5C5X7Z
https://m.edsoo.ru/Z1D4N7I7Y
https://m.edsoo.ru/Z8Q1J8D3K

3aBUCHMOCTH ITyTU OT BPEMEHU TIPHU
PaBHOYCKOPEHHOM JBHKEHUU"

148

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3MepeHue yCKOpeHus
CBOOOHOTO TaieHus" WU
"N3y4yeHue qBUKEHUS Tena,
OpOIIEHHOTO TOPU30HTATIBHO"

https://m.eds00.ru/G1TOK9D60O

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue ABUKEHUS Tea 110
OKPY’KHOCTH C IIOCTOSIHHOH 110
MOJYJIIO CKOPOCTBIO" HIIH
"NccneqoBaHue 3aBUCUMOCTH
nepuoaa ooparieHusi KOHHYeCKOro
MasiTHUKA OT €ro rmapaMeTpoB"

https://m.edsoo.ru/P4Q4M9V70

150

151

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenune paBHOICHCTBYIOIEH
CHJIBI ITPU JIBMDKEHUH OpycKa 1o
HAKJIOHHOM MJIOCKOCTU" WIIN
"ITpoBepka rumnoTe3bl 0
HE3aBHCHMOCTH BPEMEHU JBH)KECHHUS
Opycka Mo HaKJIOHHOM IJIOCKOCTH
Ha 33JJaHHOE PACCTOSIHUE OT €T0
macchl"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"UccnenoBaHue 3aBUCHMOCTH CHUJI
YIPYTOCTH, BOSHUKAIOIIUX B
NpyXKUHE U Pe3NHOBOM o0pa3slie, OT
ux nedopmanun” unn "U3zydyenue
JBUKEHUS] CHCTEMBI T€J, CBA3aHHBIX

https://m.edsoo.ru/T9O8A9P5B

https://m.edsoo.ru/ROWOKOP8Y



https://m.edsoo.ru/G1T0K9D6O
https://m.edsoo.ru/P4Q4M9V7O
https://m.edsoo.ru/T9O8A9P5B
https://m.edsoo.ru/R9W0K0P8Y

HUTBIO, IEPEKUHYTON 4epes3 JIETKUU
6510K"

152

153

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue ko uIeHTa TpeHus
110 BEJIMYMHE YTIIOBOTO
Kod(duUIMeHTa 3aBUCUMOCTH
Frp(N)" mu "HccnenoBanue
JBUXKEHHS OpyCcKa M0 HaKJIOHHOU
IUIOCKOCTH C IEPEMEHHBIM
kod(urmeHToM TpeHus" UIn
"N3yuenue nBUKEHUS rpy3a HA
Bajly ¢ TpeHuem"

Ou3nyecKkuil MPakTUKYM 0 TEME
"UccnenoBanue ycnoBui
paBHOBecHsI TBEPAOIO Tea,
MMEIOIIETO OCh BpallleHus" WK
"KoHcTpynpoBaHue KpOHIITEHHOB U
pacyér cui1 ynpyroctu" wiu
"N3y4yeHne ycTOHYMBOCTH TBEPIOTO
TeJa, UMEIOLIEro IJI01alb OnophI"

https://m.edso0.ru/Q2N1Z9F5F

https://m.edsoo.ru/O5M1B2R0OV

154

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3MepeHne UMITysibca Tena mno
TOPMO3HOMY IIyTH" WK
"N3MepeHune CUibl TATH, CKOPOCTH
MOJIENN SIIEKTPOMOOUIIS U
MOIIHOCTH CUJIBI TATH" WIIN
"CpaBHEHUE U3MEHEHUS UMITYJIbCa
TEJa ¢ UMITYJIbCOM CUJIBI" MU
"HccnenoBanue coxpaHEHUs

https://m.edsoo.ru/S3J0X3N8H



https://m.edsoo.ru/Q2N1Z9F5F
https://m.edsoo.ru/O5M1B2R0V
https://m.edsoo.ru/S3J0X3N8H

MMITYJIbCA TPU YIIPYTOM
B3aumojieiicTBun" unu "M3mepenue
KHHETHYECKOM SHEPTUH Tella 10
TOPMO3HOMY ITyTH"

155

156

Pu3N4eCKuil IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO
nporecca (PeKOMEHI0BaHO
UCIOJIb30BaHue IIUPPOBOI
naboparopun)" unu "U3ydenue
M30XOPHOTO Ipolecca’ uiu
"U3y4enne nzobapHoro mporecca'
i "lIpoBepka ypaBHEHUS
cocrosiHus"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3mepenue yaenbHou
ternoéMioctH" mm "cciienoBanue
npolecca OCThIBaHUS BelecTBa"
i "HccaenoBanne aguadaTHOTO
nporecca" win "N3yuenue
B3aMMOCBSI3HM SHEPTUU
MEXMOJIEKYISIPHOTO
B3aMMOJICHCTBHS U TEMIIEPATYPhI
KHIIEHUS KUIKOCTENH"

https://m.edsoo.ru/I6C5P7G6C

https://m.edso0.ru/J8C7B2WS8D

157

Pu3nYecKuil NPAKTUKYM 110 TEME
"N3y4eHne 3aKOHOMEPHOCTEN
UCIIapeHus KUIAKOCTEN" Uin
"N3MepeHue yaeabpHOM TENI0ThI
raBiaeHus apaa" win "Usyuenue
CBOMCTB HACBHIICHHBIX NTApOB" MU

https://m.edsoo.ru/K2E2N1C3N



https://m.edsoo.ru/I6C5P7G6C
https://m.edsoo.ru/J8C7B2W8D
https://m.edsoo.ru/K2E2N1C3N

158

"N3mepenune abCOMOTHOM
BJIQXKHOCTH BO3/1yXa U OLIEHKa
MacChl MAPOB B TOMEIIECHUM .
N3mepenne ko3¢ durirenrta
MOBEPXHOCTHOTO HATSKEHUS

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaGnroneHnue npeBpaiieHus
SHEPTUU 3aPsHKEHHOTO
KOHJICHCATOpa B YHEPTHIO
M3JIy4E€HHS CBETOAMOA" WU
"N3y4yeHue npoTeKkaHus TOKa B
LeMHy, coiepKalie Konaencarop”
M "Pacnpenenenue pasHOCTH
NOTEHLUAIOB (HaNpsKEHUs ) IPU
MOCIIe0BATEILHOM COETUHEHUU
KOHJICHCATOPOB"

https://m.edsoo.ru/D0Z5T3X7H

159

160

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccaenoBanue CMEIIaHHOTO
COCTMHEHUS PE3UCTOPOB" WK
"N3MepeHue yaeapHOro
CONPOTHUBIICHUS MPOBOJIHUKOB" UIIN
"UccmenqoBaHue 3aBUCUMOCTH CHIBI
TOKA OT HAIPSLKEHUS 1J1s1 JTaMIIbl
HakajauBaHus"

Pu3nUeCcKuil IPAKTUKYM 110 TEME
"Habmroienue snexktponusa’ uim
"N3mepenue 3apsa
OJIHOBAJICHTHOT'O MOHA" MK
"UccnenoBanue 3aBUCUMOCTH

https://m.edso0.ru/Y607B2K7N

https://m.edso0.ru/K8C6S1K4R



https://m.edsoo.ru/D0Z5T3X7H
https://m.edsoo.ru/Y6O7B2K7N
https://m.edsoo.ru/K8C6S1K4R

COIIPOTUBIICHUSI TEPMOPE3UCTOPA OT
temnepatypbl" win "CHITHE BOJBT-
aMIIEpPHOM XapaKTEpUCTUKHU auoaa"

161

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMAaTH3aIHsI 3HAHHH 110 TeMe
"KunemaTtuka"

https://m.edsoo.ru/C90O1M5N6L

162

163

164

PesepBHbIil ypok. O0001ICHHE U
CUCTEeMAaTH3aIMsI 3HAHHH 110 TeMe
"lunamuka"

PesepBublit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 110 TeMe
"CraTuka TBEpJ0ro Tena”

PesepBusiit ypok. O60011eHNE U
CUCTEeMaTH3alKsl 3HAaHHUH 110 TeMe
"3aKOHBI COXpAaHEHUS B MEXaHUKe"

https://m.edsoo.ru/J3X7B7Z27Z

https://m.edsoo.ru/W9Z2G3L5U

https://m.edsoo.ru/Y8Z0W2N9C

165

Peseprubiit ypok. O60011eHIE U
cucreMaru3anus 3HAHUHU 110 TEME
"OCHOBBI
MOJIEKYJISIPHOKWHETUYECKOU
Teopun"

https://m.edso0.ru/D7Q5Y9Y9E

166

Peseprubiit ypok. O60011eHIE U
CHCTEMAaTU3alys 3HaHUH 110 TEME
"Tepmonunamuka. TennoBbie
MalInHb!"

https://m.edsoo.ru/I9N3R20Q4D

167

Peseprubrit ypok. O6001eHuE 1
CHCTEMAaTU3alMs 3HaHUH 110 TEME
"ArperaTtHple COCTOSIHUSI BEIIECTBA.
®dazoBble epexoan”

https://m.edsoo.ru/B5P110S9H



https://m.edsoo.ru/C9O1M5N6L
https://m.edsoo.ru/J3X7B7Z7Z
https://m.edsoo.ru/W9Z2G3L5U
https://m.edsoo.ru/Y8Z0W2N9C
https://m.edsoo.ru/D7Q5Y9Y9E
https://m.edsoo.ru/I9N3R2Q4D
https://m.edsoo.ru/B5P1I0S9H

168

PesepBHeiit ypok. O600ICHHE 1
CUCTEeMaTH3allMsl 3HaHH 110 TeMe
"DnekTpuueckoe nose"

https://m.edsoo.ru/H8H5W3K5X

169

PesepBHeiit ypok. O600ICHHE 1
cUCTeMaTH3alus 3HaHUH 110 TeMe
"TTocTOsIHHBIN ANMEKTpUYECKUI TOK"

https://m.edso0.ru/X8K1U9C2B

170

PesepBHbIil ypok. O0001ICHHE U
cUCTeMaTH3alus 3HaHUH 110 TeMe
"ToKM B pa3au4HbIX cpenax”

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

170

16

https://m.edsoo.ru/O2E1T1H4Z



https://m.edsoo.ru/H8H5W3K5X
https://m.edsoo.ru/X8K1U9C2B
https://m.edsoo.ru/O2E1T1H4Z

11 KJIACC

KoanuecTBo 4acoB

Ne Hara JIeKTPOHHBbIE HU(POBHIE
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bcero u3ydeHusi 00pa3oBaTeJIbHbIC PeCypChl
padoThI padoThI

B3anMonelicTBHE ITIOCTOSHHBIX

1 MAriHIOB 1 HPOBOIIHIOB € 1 https://m.eds00.ru/G5G8C2GID
TOKOM. MarauTHoe I1oJie.
I'mnote3a Ammepa
BexTop MarHuTHOM WHIYKITUH.
I1

2 DHIHHIT cynepni)munn 1 https://m.edsoo.ru/P4Q2U9F4 X
MAarHmuTHBIX ITOJICH. HI/IHI/II/I
MarHUTHOW UHAYKUIWH
M

3 ATHHTHOC HOIE MPOBOTITA ¢ 1 https://m.edso0.ru/X4C5V6P3G
TokoM. OnbIT Dpcrena
C A .

4 113 AMIEPa, ¢ HATPABICHHE H 1 https://m.eds00.ru/Q0M4X1X6J
MOJTyJIb

5 Pemenne 3amau 1 https://m.edsoo.ru/P3Z0LOO0R
IT A .

6 PHMCHEHHE 3aKoHa AMTEpa 1 https://m.edsoo.ru/D812U2U00
DNEKTPOU3MEPUTENbHBIE TPUOOPHI
Cua JlopeHiia, e€ HanpaBJICHUE U

7 MOJLITb. /BIDKEHHE 3apSKCHHOH 1 https://m.eds00.ru/X604U7R8A
YaCTUIIBI B OJTHOPOJTHOM
MardHUTHOM II0JIE
Pemenue 3agau 1 https://m.edso00.ru/K910C6Q3C

9 PaGora cunel JlopeHniia 1 https://m.edsoo.ru/P7F8TOC8S

10 Pemenne 3amau 1 https://m.edsoo.ru/D8M2R618Q

11 MaruuTtHoe nose B BEIIECTBE. 1 https://m.edso00.ru/P9M60O3R7X



https://m.edsoo.ru/G5G8C2G9D
https://m.edsoo.ru/P4Q2U9F4X
https://m.edsoo.ru/X4C5V6P3G
https://m.edsoo.ru/Q0M4X1X6J
https://m.edsoo.ru/P3Z0L0O0R
https://m.edsoo.ru/D8I2U2U0O
https://m.edsoo.ru/X6O4U7R8A
https://m.edsoo.ru/K9I0C6Q3C
https://m.edsoo.ru/P7F8T0C8S
https://m.edsoo.ru/D8M2R6I8Q
https://m.edsoo.ru/P9M6O3R7X

DeppoMarHeTuKH, rnapa- u
JMaMarHeTUKH

OCHOBHBIE CBOWCTBA

12 deppomarneTrkos. [Ipumenenne https://m.edso0.ru/Q3Y8U3H5C
dbeppoMarHeTUKOB
P

13 | CLICHHE Saat HOHTeMe https://m.edsoo.ru/M400W8B2A

MarsuTHoOe mose

P

14 > CLLICHIE 38T 110 TeME https://m.eds00.ru/RSN2I0VAX

MarnutHoe 1oie

SIBneHne ANEeKTPOMArHUTHOM

15 nHaykuu. [loTok BekTopa https://m.edso00.ru/\V9X7S809H
MarHUTHON WHTYKITUU

16 OJ1C unayKummn https://m.edso0.ru/C7Y3Q5D1F
3 .

17 QKO SICKTPOMAT HHTHOM https://m.edsoo.ru/E906Q0S4L
unaykuuu Papanes
B .

18 HXPEBOE STIEKTpHICCOe ToJle https://m.edso0.ru/L9Z72D704J
Toxu dyko
O/J1C HAYKIMH B IBHKYIUXCS

19 https://m.edsoo.ru/\WW2J812Z74G
MIPOBOAHHUKAX

20 Pemnrenne 3amau https://m.edso0.ru/J1Q9J0B6A

21 [IpaBuno Jlenua https://m.edso00.ru/K3G3Z5X5D
WuayktuBHOCTh. KaTymika

22 WHIYKTUBHOCTH B LIETIN https://m.edsoo.ru/D6M2P8B2M
[IOCTOSIHHOTO TOKAa
bl .DJ1C

23 BIICHHE CAMOMHIYKIHH. /1 https://m.edsoo.ru/H711C9E5J
CaMOWHTyKITUT
9

24 HEPTHA MATHHTHOTO MO https://m.eds00.ru/C5L 8W1D8Q

KaTylIKu C TOKOM.



https://m.edsoo.ru/Q3Y8U3H5C
https://m.edsoo.ru/M4O0W8B2A
https://m.edsoo.ru/R5N2I0V4X
https://m.edsoo.ru/V9X7S8O9H
https://m.edsoo.ru/C7Y3Q5D1F
https://m.edsoo.ru/E9O6Q0S4L
https://m.edsoo.ru/L9Z2D7O4J
https://m.edsoo.ru/W2J8I2Z4G
https://m.edsoo.ru/J1Q9J0B6A
https://m.edsoo.ru/K3G3Z5X5D
https://m.edsoo.ru/D6M2P8B2M
https://m.edsoo.ru/H7I1C9E5J
https://m.edsoo.ru/C5L8W1D8Q

DIIEKTPOMarHuTHOE TOJIe

25

26

Pentenue 3anau

O00011IcHIE U CHCTEMATHU3ALINS
3HAHUM 110 TEME
"OnexkTpoaguHaMuka"

https://m.edsoo.ru/B8G2R3W3M

https://m.edsoo.ru/F5F1V2D7C

27

KonTtponbHast pabora o Teme
"OnexkTpoauHaMuka"

https://m.edso0.ru/KOT5M2Y 1S

28

29

30

31

KosebarenbHas cucrema.
CBoOOIHBIC KOJICOAHUS.
lMapmonnueckue konebanus

Kunemarnueckoe U JUHAMUYECKOE
OIMCAaHUE KOJIEOATENBHBIX
IBIDKECHUN

DHepreTu4yecKkoe ONnucaHue.
BbIBOJ 1MHAMHUYECKOTO OMMCAHUS
rapMOHUYECKUX KOJeOaHUH U3 UX
JHEPreTU4ECKOoro u
KMHEMAaTU4EeCKOTO OIMCAHHUS

Amintyzaa u ¢asa kojaedaHui

https://m.edsoo.ru/S8E5HOK6F

https://m.edso00.ru/A6S901V4Q

https://m.eds00.ru/O4S4H7T5X

https://m.eds00.ru/TOISC1Y1l

32

[Tepuona u yacTora KoseOaHUH.
[Tepuoa manbrx cBOOOAHBIX
KoneOaHuii MaTeMaTHYECKOTO
MasiTHUKA. [leprnoa cBOOOTHBIX
KoJie0aHui MPY>KUHHOTO MasiTHUKA

https://m.edsoo.ru/U7S4U5V2L

33

34

3aryxaromye KojaeOaHusl.
BoinyxxaeHHbie Kose6aHusl.
Pe3onanc

ABTOKOJIEOaH U

https://m.edsoo0.ru/I5D3X5G2P

https://m.edso0.ru/Z3A8VOM2T



https://m.edsoo.ru/B8G2R3W3M
https://m.edsoo.ru/F5F1V2D7C
https://m.edsoo.ru/K0T5M2Y1S
https://m.edsoo.ru/S8E5H0K6F
https://m.edsoo.ru/A6S9O1V4Q
https://m.edsoo.ru/O4S4H7T5X
https://m.edsoo.ru/T0I8C1Y1I
https://m.edsoo.ru/U7S4U5V2L
https://m.edsoo.ru/I5D3X5G2P
https://m.edsoo.ru/Z3A8V0M2T

35

Pemenue 3amau

https://m.edsoo.ru/JIW1A1F4P

36

37

38

VYpok-koHpepeHus
"MexaHn4yeckue KoyiebaHus B
MY3bIKaJIbHbIX HHCTpYMEHTaXxX"

O000111eHNE U CUCTEMATU3 AL
3HaHUH o TeMe "MexaHnyecKue
KoJiebanus"

OJeKTpOMarHUTHbIE KOJICOaHusI.
KonebaTenbHblil KOHTYP

https://m.edsoo.ru/HOH4S6K4A

https://m.edsoo.ru/LOO0D1X9R

https://m.edsoo.ru/B7D6D5C1R

39

®opmyna Tomcona. Csi3b
aMIUIMTY/IbI 3apsijia KOHAEeHcaTopa
C aMIUIUTYJIOM CHJIBI TOKA B
K0JIe0aTEIbHOM KOHTYpE

https://m.edsoo.ru/K2F8R9L3D

40

41

42

3aKOH COXpaHEHMsI SHEPTUU B
AAeILHOM K0JIe0aTeIbHOM
KOHTYpE

BaTYXaIOH_II/IC QJICKTPOMArHuTHBIC
KoJIeOaHHS. BBIHY)KIIGHHLIC
SJICKTPOMArduTHBIC KoJICOaHHS

IlepemenHsbIi TOK. Pesucrop u
KOH/JIEHCATOP B LIETH IEPEMEHHOI0
TOKa

https://m.edsoo.ru/O4A0N2Q7R

https://m.edsoo0.ru/T4TOM5U9D

https://m.edsoo.ru/E1E4R7V5Y

43

KaTYIlIKa HHAYKTUBHOCTHU B LCIIN
MEPEMCHHOTO TOKa

https://m.edso0.ru/X6Z0I15P10

44

45

3akon Oma AJis SJIEKTPUIECKOM
IIETTU IIEPEMEHHOTO TOKa

MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYAHOE U IEHCTBYIOLIEE

https://m.edsoo.ru/Y618M8K3U

https://m.edsoo0.ru/A7TM2G9T4J)



https://m.edsoo.ru/J1W1A1F4P
https://m.edsoo.ru/H0H4S6K4A
https://m.edsoo.ru/L0O0D1X9R
https://m.edsoo.ru/B7D6D5C1R
https://m.edsoo.ru/K2F8R9L3D
https://m.edsoo.ru/O4A0N2Q7R
https://m.edsoo.ru/T4T0M5U9D
https://m.edsoo.ru/E1E4R7V5Y
https://m.edsoo.ru/X6Z0I5P1O
https://m.edsoo.ru/Y6I8M8K3U
https://m.edsoo.ru/A7M2G9T4J

3HA4YCHUC CUJIBI TOKA 1

HaIPSHKCHUS

46 Pe3onanc B anekTpuyeckoi memnu https://m.edsoo.ru/T1W3T2P9B

47 Pemenue 3anau https://m.edsoo.ru/FOY4J4Z4P
WneanbHbIif TpancdopmaTop.

48 Hpomssozetso, nepenatia . https://m.eds00.ru/Y 2Q1A4USR
NoTpeOICHUE IEKTPUUECKOM
SHEPruU
DKOJIOTUYECKUE PUCKU ITPU
MIPOU3BOJICTBE JIECKTPOIHEPTHUH.

49 KynbTypa ncnosb3oBanus https://m.eds00.ru/O6L3K0DOL
AJIEKTPOIHEPIMH B IOBCEAHEBHON
KU3HU

50 Pemenue 3anau https://m.edsoo.ru/A4X6RAQ4F

51 Pemenue 3amay https://m.edsoo.ru/I4E9R7F2G
O00011eHNe U CUCTEMATU3ALIS

52 3HaHUN IO TeMe https://m.eds00.ru/R9Y4Q4B2V
"JneKTpoMarHuTHbIE KosieOaHus "
MexaHnuecKre BOJIHBI.

53 XapakTepUCTUKH MEXAHUYECKUX https://m.eds00.ru/Q618ROI7G
BOJIH

54 CBoiicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/V3Y3L1K7I

55 3ByK. XapaKkTEepUCTUKH 3ByKa https://m.edsoo.ru/B9L416H3L
WNHudpasByk u ynpTpa3ByK.

56 [IIymoBoe 3arpsi3sHEHNE https://m.eds00.ru/F8G8O0CIN
OKPYXKArOIIeH Cpeibl

57 Pewenue 3anau https://m.edsoo.ru/O2D5B1L OH

58 DNEeKTPOMAarHUTHBIE BOJTHBI. https://m.edso0o.ru/Z1J4J3U2M



https://m.edsoo.ru/T1W3T2P9B
https://m.edsoo.ru/F0Y4J4Z4P
https://m.edsoo.ru/Y2Q1A4U8R
https://m.edsoo.ru/O6L3K0D0L
https://m.edsoo.ru/A4X6R4Q4F
https://m.edsoo.ru/I4E9R7F2G
https://m.edsoo.ru/R9Y4Q4B2V
https://m.edsoo.ru/Q6I8R0I7G
https://m.edsoo.ru/V3Y3L1K7I
https://m.edsoo.ru/B9L4I6H3L
https://m.edsoo.ru/F8G8O0C9N
https://m.edsoo.ru/O2D5B1L0H
https://m.edsoo.ru/Z1J4J3U2M

N3nydyenue 351eKTpOMarHuTHBIX
BOJIH

59

60

61

62

OHeprus 31eKTPOMarHUTHBIX
BosIH. CBolicTBa
AIIEKTPOMArHUTHBIX BOJIH

[IIxana 37eKTPOMArHUTHBIX BOJIH.

HpI/IMeHCHI/IC OJICKTPOMAarduTHBIX
BOJIH B TCXHUKEC U 6BITy

[TpuHIUTIIBI paIHOCBS3U U
TeneBuaeHus. Paquookanusi.
DJIEKTPOMArHuTHOE 3arpsi3HEHUE
OKPYXKAaroIIel cpebl
KoHTpoinbHas pabota 1o Teme
"Konebanusa u BoaHb!"

https://m.edsoo.ru/A5VOF4E7T

https://m.edsoo.ru/L4L9D8C2P

https://m.edsoo.ru/R4T3L4Z6R

https://m.edsoo0.ru/I6T7C3N9G

63

64

65

Caer. 3aKOH MPSIMOJIUHENHOTO
pacipocTpaHeHHUs CBETa

Pemrenne 3a1a4 Ha MpUMEHEHUE
3aKOHA MPSMOJIMHEHHOTO
pacipoCTpaHeHHs CBETa

Otpaxenue csera. [lnockoe
3epkaino. Chepuueckoe 3epKaiio

https://m.edsoo.ru/D0ISC5N8P

https://m.edso0.ru/O9N8Y4X4R

https://m.edso00.ru/G3P8G0T2Y

66

[Ipenomnenue cBera.
AOCOIIOTHBIN U OTHOCUTEILHBIN

MMOKa3aTeiib MPCIOMIICHUS. ITonHoe

BHYTPEHHEE OTpaKCHUE.
[IpenenbHblii yroma noaHoro
BHYTPEHHETO OTPaXEHUs

https://m.edso00.ru/Q9I1503F2J

67

Pemenue 3aga4 Ha npUMEHEHUE

https://m.edsoo.ru/A6DOF409A



https://m.edsoo.ru/A5V0F4E7T
https://m.edsoo.ru/L4L9D8C2P
https://m.edsoo.ru/R4T3L4Z6R
https://m.edsoo.ru/I6T7C3N9G
https://m.edsoo.ru/D0I3C5N8P
https://m.edsoo.ru/O9N8Y4X4R
https://m.edsoo.ru/G3P8G0T2Y
https://m.edsoo.ru/Q9I5O3F2J
https://m.edsoo.ru/A6D0F4O9A

3aKOHOB OTPAXCHHUA U
IMPECIOMIICHUA CBETA

Xon nydeit B mpusme. ucnepcus

68 cBeta. Cl0XHBIN cocTaB 6e70ro 1 https://m.edso0.ru/Q2P002F4H
cBeta. IlBeT

69 Jlinsbi. DOKYCHOE pACCTOMHHE I 1 https://m.edsoo.ru/A2B2A5X1H
ONTHUYECKAs CUJIA JTUH3BI
[TocTpoenune n3o0pakxeHuit B

70 JIMH3aX U UX CHUCTEMax. 1 https://m.edsoo.ru/W5Y6A8H3F
YBenuueHue JIUH3bI
Pemenue 3agau Ha mocTpoeHue

71 M300paXKEHU, MOJIy4aeMbIX C 1 https://m.edso0.ru/C4S1H1Y4A
MOMOIIBIO JINH3

72 I'ma3 xak onrtuueckas cucrema 1 https://m.edsoo.ru/M8L4Q8H2D
Pemenne 3anayu. [Ipenens

73 IPUMEHUMOCTH I€OMETPUYECKON 1 https://m.edsoo.ru/I5Z7R114B
OTTUKHU

74 E;‘;S;;;’I;Bm 1 METORRL €€ 1 https://m.eds00.ru/E3Y8UBDON

75 Hucniepcus ceera https://m.edsoo.ru/\VV418Z3L5R

76 Wutepdepenuus ceta 1 https://m.eds00.ru/0O1S4W8X9K
KorepeHTHBIC HCTOYHUKH.

77 VcnoBus HaOMIOAEHUS 1 https://m.edsoo.ru/K2Z0K9S3U
MaKCHMYMOB 1 MUHUMYMOB

78 Pemenue 3amau 1 https://m.edsoo.ru/R2C2G9L9S

79 [Tpumenenue unTepdepeHu 1 https://m.edsoo.ru/B7TN6R7PIR

80 Judpaxuus csera 1 https://m.eds00.ru/02Q3C478U

81 JudpakmoHHas pemeéTka. 1 https://m.edsoo.ru/Y5X5D1W8P



https://m.edsoo.ru/Q2P0O2F4H
https://m.edsoo.ru/A2B2A5X1H
https://m.edsoo.ru/W5Y6A8H3F
https://m.edsoo.ru/C4S1H1Y4A
https://m.edsoo.ru/M8L4Q8H2D
https://m.edsoo.ru/I5Z7R1I4B
https://m.edsoo.ru/E3Y8U6D0N
https://m.edsoo.ru/V4I8Z3L5R
https://m.edsoo.ru/O1S4W8X9K
https://m.edsoo.ru/K2Z0K9S3U
https://m.edsoo.ru/R2C2G9L9S
https://m.edsoo.ru/B7N6R7P9R
https://m.edsoo.ru/O2Q3C4Z8U
https://m.edsoo.ru/Y5X5D1W8P

VYcnoBue HAOMIOAEHUS TJIABHBIX
MaKCHMYMOB

82

83

Pemenue 3amau

HOHGpe‘IHOCTB CBETOBBIX BOJIH.
Honapmaunﬂ CB€Ta

https://m.edso00.ru/G8U0S3X8C

https://m.edsoo.ru/L1A1Y8I8I

84
85

Pemenue 3amau

CBeTOBEBIC SIBIICHUS B mpupoac

https://m.edsoo.ru/Il7U2E3M7K

https://m.edsoo.ru/K2T9L2Z0F

86

O00011IeHNE U CUCTEMATHU3AIHS
3ganni o reme "Onruka"

https://m.edso0.ru/C6Y8K3D3D

87

88

89

KoHTpoinbHas pabota 1o Teme
«Onrukay

I'paHUIIBI TPUMEHUMOCTH
KJ1aCCUYECKON MEXaHUKH. 3aKOHBI
3JICKTPOIMHAMMKHY Y TIPHHITUIT
OTHOCHUTEJIBHOCTH

ITocTynaTel cnequaIbHON TEOPUU
OTHOCHUTEIILHOCTH

https://m.edsoo.ru/POF9V1I2P

https://m.edso0.ru/G6M2L6T2I

https://m.edsoo.ru/P6 A3C4W2K

90

IIpocTpaHCcTBEHHO-BpEMEHHOM
uHTepBai. [IpeoOpazoBanus
JlopeHna. ¥YcnoBue NpU4NHHOCTH.
OTHOCHUTENBHOCTD
OJIHOBPEMEHHOCTH. 3aMeIJICHHUE
BPEMEHM U COKPALLEHUE JTUHBI

https://m.edso0.ru/I0OC7P4P0Y

91

DHeprus U UMIYJIbC
PESITUBUCTCKON YacTUIIbI

https://m.edsoo.ru/E2W3L5P4N

92

CBs13b Macchl ¢ SJHEPTUEN U
HMITYJIbCOM PEISITUBACTCKON
YacTULIBI. DHEPrHsl MOKOs

https://m.edso0.ru/D5Z0N7F8G



https://m.edsoo.ru/G8U0S3X8C
https://m.edsoo.ru/L1A1Y8I8I
https://m.edsoo.ru/I7U2E3M7K
https://m.edsoo.ru/K2T9L2Z0F
https://m.edsoo.ru/C6Y8K3D3D
https://m.edsoo.ru/P0F9V1I2P
https://m.edsoo.ru/G6M2L6T2I
https://m.edsoo.ru/P6A3C4W2K
https://m.edsoo.ru/I0C7P4P0Y
https://m.edsoo.ru/E2W3L5P4N
https://m.edsoo.ru/D5Z0N7F8G

93

PaBHOBecHOE TeILIOBOE H3JTy4YCHUC

https://m.edsoo.ru/B616ROH6E

94 3akoH cMeltennsa Buna https://m.edsoo.ru/ELIMOB2A0ON
r M. II )

95 vrotesa AL TUIAMKa 0 Kpartax https://m.eds00.ru/P1I5H6J3F
DoToHEI

96 DHeprusi 1 UMITYJIbC POTOHA https://m.edso0.ru/R6M9PORIV
) .0 A.T.

97 OTOIhPeKT. OmpITe! https://m.edso0.ru/G2P8C3J8Z
CroneroBa. 3akoHbl (hoTodPdexra
YpaBHenue DUHIITEHA 17151

98 dororddekra. "Kpacnas rpanumna” https://m.eds00.ru/C4C3P5U8K
doTtoardpdekra

. II1. H.

99 Hlasnenne caeta. OnbITel https://m.edso0.ru/A9E9M7X3N
JleGenena

100 BoJtHOBEIE CBOWCTBA YaCTHIL https://m.edsoo.ru/Y8X4J4A9M
Boansl ne bpoins. JlnuHa BoIHBI

Bpoii 0

101 /'€ PPOMVLH PasMephl 0bTacTH https://m.edso0.ru/E1Y 1B5Z7G
JIOKAIIM3aIUH JBUKYIIEHCS
YACTUILBI
K i N

102 OPTYCKYAPHOBOTHOBOU https://m.edsoo.ru/N4B0X9Y8Z
JTyanu3M

103 Jlupariit S1EKTPOHOB Ha https://m.edsoo.ru/LOK8H4E7W
KpHUCTaIlIax
Cneuuduxa usmepeHuii B

104 Mukpomupe. COOTHOLIEHUS https://m.eds00.ru/I0Z9S9AOW
HeonpenenénHoctei ['elizendepra

105 Pemenue rpaduueckux 3amaaq https://m.eds00.ru/P2D8Y5T3M

106 Pemienne pacu€THbIX 33124 https://m.edsoo.ru/ROF6H2Z2I
K 0 :

107 OHTPOJILHA paboTa Mo TeMam https://m.edsoo.ru/O5W1R8T8J

"OcHoBel CTO",



https://m.edsoo.ru/B6I6R9H6E
https://m.edsoo.ru/E1M0B2A0N
https://m.edsoo.ru/P1I5H6J3F
https://m.edsoo.ru/R6M9P0R9V
https://m.edsoo.ru/G2P8C3J8Z
https://m.edsoo.ru/C4C3P5U8K
https://m.edsoo.ru/A9E9M7X3N
https://m.edsoo.ru/Y8X4J4A9M
https://m.edsoo.ru/E1Y1B5Z7G
https://m.edsoo.ru/N4B0X9Y8Z
https://m.edsoo.ru/L0K8H4E7W
https://m.edsoo.ru/I0Z9S9A0W
https://m.edsoo.ru/P2D8Y5T3M
https://m.edsoo.ru/R0F6H2Z2I
https://m.edsoo.ru/O5W1R8T8J

"KopmyckysipHO-BOJIHOBOM
Jyanusm"

108

109

OIBITHI 110 UCCIIEIOBAHUIO
crpoeHus aroMa. Ilnanerapuas
Mojieb atoma Pesepdopaa

ITocrynatel bopa

https://m.edso0.ru/N2S2T204T

https://m.edsoo.ru/\V9DIK7GOM

110

Buast ciektpoB. CriekTp ypoBHE#
SHEPruu aToMa BOJIOpOa

https://m.edso0.ru/S6H905N3V

111

112

CIIoHTaHHOE H BBIHYXJICHHOC
H3ITYy4YCHUC CBCTA

Jlazep

https://m.edsoo.ru/P4C1J804M

https://m.edsoo.ru/D9P9J8B1K

113

Hyxnonnas mozens sapa
I'eitzen6epra-lBanenko. 3apsaa u
MaccoBO€ YUCIIO sapa. M30Tomsl.
PagunoaktuBHOCTH

https://m.edsoo0.ru/I8J6 K7E5SN

114

3aKoH paIMOaKTUBHOTO pacraja.
CBolicTBa HOHU3UPYIOIIETO
u3lydeHus. BiausHue
PaAMOAaKTUBHOCTH HA UBBIE
opranusmsl. Jlozumerpus

https://m.edsoo.ru/U2W1K6N5N

115

DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.
Snepubie cunbl. Jledekt Macch
anpa. SlnepHsie peakuuu. SnepHoie
peakTopsl. [IpoGiembl
YIPABJISIEMOTO TEPMOSIIEPHOTO
CHHTE3a. DKOJIOTUYECKUE aCIIEKThI
Pa3BUTHS SAEPHON SHEPTETUKHU

https://m.edso0.ru/14021100J

116

Meroasl perucTpannuy u

https://m.edsoo.ru/H7W5I12M8U



https://m.edsoo.ru/N2S2T2Q4T
https://m.edsoo.ru/V9D9K7G0M
https://m.edsoo.ru/S6H9O5N3V
https://m.edsoo.ru/P4C1J8O4M
https://m.edsoo.ru/D9P9J8B1K
https://m.edsoo.ru/I8J6K7E5N
https://m.edsoo.ru/U2W1K6N5N
https://m.edsoo.ru/I4O2I1O0J
https://m.edsoo.ru/H7W5I2M8U

117

118

MCCJIEI0BAHMS DJIEMEHTAPHBIX
yacTull. ®yHaaMeHTaIbHbIE
B3aUMOJIeUCTBUSI. bapnoHsl,
ME30HBI U JIENTOHEI.
[IpencraBnenue o CtangapTHOM
Mozenu. KBapk-TiitooHHast MOJIEb
aJpOHOB

®du3uKa 3a npeaeaaMmu
CrangaptHoit Mmojenu. TémHuas
Marepusi U TEMHAs SHEPTHSL.
EnuHCTBO (DM3n4ecKoil KapTHHBI
MHUpa

OTanbl pa3BUTHS aCTPOHOMUU.
3HayeHHUE aCTPOHOMUH

https://m.edso0.ru/Z2Q9U3C6Y

https://m.edso0.ru/NOR8ILG1M

119

[TpruMeHuMOCTh 3aKOHOB (PU3UKU
JUIsL 0OOBSCHEHUSI IPUPOIBI

KOCMHYECKHX 00BEKTOB. MeTo bl
ACTPOHOMMYECKHX UCCIIeI0OBaHUN

https://m.edsoo.ru/lI7Q8F6Q6Y

120

CoBpeMeHHbBIE ONITHYECKHE
TEJIECKOTIBI, PaINOTEIECKOTIHI,
BHeaTMoc(epHas aCTpOHOMHUS

https://m.eds00.ru/C4X00Q6Y0W

121

122

123

Bug 3sé3nnoro neda. Co3sesnus,
SIpKHE 3BE3/IBI, TUTAHETHI, UX
BUIMMOE JIBIKEHNE

Conneunas cucteMa. CojHIIE.
ConneyHast akTUBHOCTb.
Ucrounnk sneprun ConHia u
3BE3]

3BE3bI, X OCHOBHEIE

https://m.edso0.ru/N1Z1T9VIK

https://m.edsoo.ru/D6X4E3L1E

https://m.edsoo.ru/E2H6U8P20



https://m.edsoo.ru/Z2Q9U3C6Y
https://m.edsoo.ru/N0R8I1G1M
https://m.edsoo.ru/I7Q8F6Q6Y
https://m.edsoo.ru/C4X0Q6Y0W
https://m.edsoo.ru/N1Z1T9V9K
https://m.edsoo.ru/D6X4E3L1E
https://m.edsoo.ru/E2H6U8P2O

XapakTepuCTUKu. /uarpamma
"CreKTpagbHbINA Ki1acc —
CBETUMOCTB"

124

125

126

127

128

3Be3abI TIIaBHOMI
[IOCJIEI0BATEIILHOCTH

Buytpennee ctpoenue 3BE311.
CoBpeMEHHbIE MPEJICTABICHUS O
MIPOUCXOKICHUH U SBOJIIOLIUU
Connna ¥ 3B&37. DTaIbl JKU3HH
3BE3/

Maineunsiii [1yTe — Hama
I'anaktuka. TUNbI rajakTUK.
UEpHble ABIPHI B siIpax TaJakTUK

Bcenennas. Pacimupenue
Bceenennoii. 3akon Xa66ma.
Teopus bosnbioro B3peiBa.
PenukroBoe uznyuenue

MacmrabHasi CTpyKTypa
Bcenennoii. Meraranaktuka

https://m.edsoo.ru/S5SHOM6S0V

https://m.edsoo.ru/M3M5Y0C8W

https://m.edsoo.ru/E5SDOC5F6B

https://m.edsoo.ru/O9R8WIY 1Y

https://m.edso0.ru/Q4F3H3L4K

129

130

Hepeménnpie nmpobiembl
aCTPOHOMUHU

Du3nUeCKU IPAKTUKYM I10 TEME
"UccneqoBaHue MarHUTHOTO TTOJIST
MMOCTOSTHHBIX MarHUTOB" WIIH
"UccnemoBanue CBOMCTB
dbeppoMarseTuKoB" uiIn
"HccnenoBaHue aeliCTBUS
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM"

https://m.edso00.ru/O6N5DOX7M

https://m.edsoo.ru/E6E5G3VIW



https://m.edsoo.ru/S5H0M6S0V
https://m.edsoo.ru/M3M5Y0C8W
https://m.edsoo.ru/E5D0C5F6B
https://m.edsoo.ru/O9R8W9Y1Y
https://m.edsoo.ru/Q4F3H3L4K
https://m.edsoo.ru/O6N5D0X7M
https://m.edsoo.ru/E6E5G3V9W

131

132

133

134

135

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuiabsl Ammiepa" wim
"N3ydyeHue 3aBUCUMOCTH CHUJIbI
Amrnepa OT cuiibl TOKa'" WK
"OnpeneneHne MarHuTHOU
WHIYKIIMY Ha OCHOBE U3MEPEHUS
cuibl Amnepa”

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccneqoBanue ABICHUSA
3JIEKTPOMAarHUTHOM MHAYKUIUN"
unn "OnpeneneHne HHAYKIIUN
BHUXPEBOI'0 MarHUTHOTO MOJIS"

Ou3nyecKuil MPakTUKYM IO TEME
"UccneqoBanue ABICHUS
camounaykiun" win "Coopka
MOJIEJIN IEKTPOMArHUTHOTO
reHeparopa"

Du3nUeCKU IPAKTUKYM I10 TEME
"U3mepenue nepuojia CBOOOTHBIX
KOJIEOAHNUN HUTSHOTO U
NPYXKUHHOTO MasiTHUKOB"

Pu3n4eCKu IPAKTUKYM I10 TEME

"TIpeoOpa3oBaHue SHEPTUH B
IPYXKUHHOM MasiTHUKE"

https://m.edsoo.ru/\V7S7N9F2P

https://m.edsoo.ru/P2L3A0D3N

https://m.edsoo.ru/V4N3VOD9A

https://m.edsoo.ru/TSU7R4X6L

https://m.edso0.ru/G6J5Z1B2E

136

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue nepeMeHHOro
TOKA Y€pe3 MOCIIEN0BATENBHO
COEIMHEHHBIE KOHIEHCATOP,
KaTyIIKY U pe3ucTop’ uin

https://m.edsoo.ru/D3P8A0X6N



https://m.edsoo.ru/V7S7N9F2P
https://m.edsoo.ru/P2L3A0D3N
https://m.edsoo.ru/V4N3V0D9A
https://m.edsoo.ru/T8U7R4X6L
https://m.edsoo.ru/G6J5Z1B2E
https://m.edsoo.ru/D3P8A0X6N

"HccnenoBanne padOTHI
MCTOYHUKOB CBETAa B LIETIH
MePEMEHHOTO TOKa"

137

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHue napameTpoB 3ByKOBOM
BOJIHBI"

https://m.edsoo.ru/D8F2V279S

138

DuU3nYeCKui MPAKTUKYM 10 TEME
"N3mepeHue nokasarens
MIPEJIOMJICHUS CTEKJIa" WIIH
"Tlony4yenne n300pakeHUS B
CUCTEME U3 IJIOCKOTO 3epKajia U’
JTUH3BL"

https://m.edsoo.ru/H4K414MOK

139

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUS OT
BelleCcTBa (Ha MPUMEpPE KUIKUX
nuH3)" un "M3mepenue
(OKYCHOTO pacCTOSTHUS
paccenBaroIIMX JINH3"

https://m.edsoo.ru/H4C3S0K5V

140

Pu3nYecKuil TPAKTUKYM 110 TEME
"HaGnronenue qudpakumm,
UHTEepEPEHIIMU U TOJIApU3aLUU
ceera"

https://m.edsoo.ru/N3M1B5H4B

141

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"Omnpeaenenne UMIyabca u
SHEPTUU PEISATUBUCTCKUX YACTHIL
(mo ¢oTorpagusim TpeKoB
3apsHKEHHBIX YaCTUIl B MATHUTHOM
nose)"

https://m.edsoo.ru/FOD5M5H2E



https://m.edsoo.ru/D8F2V2Z9S
https://m.edsoo.ru/H4K4I4M0K
https://m.edsoo.ru/H4C3S0K5V
https://m.edsoo.ru/N3M1B5H4B
https://m.edsoo.ru/F9D5M5H2E

142

143

144

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenne noctosinHou [lnanka
Ha OCHOBE MCCJIEJOBAHUS
doTtodrdpdexra" nam
"NccneqoBanue 3aBUCUMOCTH
CHUJIBI TOKA YEPE3 CBETOAMOJ OT
HanpspkeHus"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"UccnenoBanue crieKkTpa
pa3pekeHHOr0 aTOMapHOTO
BOJIOPO/Ia U U3MEPEHUE
noctostHHOM Punbepra”

Ou3nyecKuil MPakTUKYM IO TEME
"UccnenoBanue paguoakTUBHOTO
¢doHa C UCTIOJIBL30BAaHUEM
no3umerpa" uiu "Mzyuenue
IIOTJIOIIEHUS OeTa-4acTHI]
amoMuHueM"

Pu3nUeCKU IPAKTUKYM I10 TEME
"HaOmroaenus 3B€3qH0OT0 HEOA
HEBOOPYKEHHBIM I'1a30M C
HCIIOJIb30BAaHUEM KOMITBIOTEPHBIX
MIPUJIOKEHUH JUISl ONIPEACIICHUS
MTOJIOKEHHUS HEOCCHBIX 00BEKTOB
Ha KOHKPETHYIO J1aTy: OCHOBHbIE
co3Be3ausi CeBepHOro Moiymapus
U sipKue 3BE3/1b1" WU
"Habmronenus B Teneckon JIyHsl,
MJIAHET, TYMAHHOCTEMN U 3BE3THBIX

https://m.edsoo.ru/B6Y1T9C2U

https://m.edsoo.ru/T5N0J9D6N

https://m.edsoo0.ru/Q2D701P3J

https://m.edsoo.ru/NOXOMOW1P



https://m.edsoo.ru/B6Y1T9C2U
https://m.edsoo.ru/T5N0J9D6N
https://m.edsoo.ru/Q2D7O1P3J
https://m.edsoo.ru/N0X0M0W1P

CKOIuIeHui"

146

O000111eHNE U CUCTEMATU3 AL
3Hanuil. Pose ¢pusuku u
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YyeJoBeKa

https://m.edso0.ru/T7S7U5A9F

147

O060011eHNEe U CUCTeMAaTU3aIHS
3Hanuil. Posb 1 MecTo ¢pusuku u
aCTPOHOMHUH B COBPEMEHHOMU
Hay4YHOU KapTHHE MHUpa

https://m.edsoo.ru/D3X0E9J8F

148

O000I11IeHNE U CUCTEMATU3AIUS
3HaHuil. Poss ¢pusndeckoii Teopun
B ()OPMHUPOBAHUY TPEACTABICHUI
0 (hu3UYEeCKON KapTUHE MHUPA,
MecTO (PU3MUECKO KapTHUHBI MUPA
B 00I1IEM psZly COBPEMEHHBIX
€CTeCTBEHHO-HAYUHBIX
IpeJCTaBIeHUN 0 MPUPOE

https://m.edso0.ru/0O9Z3W6E2M

149

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o teme "Kunemaruka"

https://m.edso00.ru/S0X9P3D3B

150

151

O00011eHNEe U CUCTEMATU3ALIS
3gaHui 1o teme "Kunemaruka"

O06o01IeHne U cucTeMaTU3alus
3HaHu# no teme "JluHamuka"

https://m.edsoo.ru/A3P8X2K5G

https://m.edsoo.ru/X2C7H4U4X

152

O00011eHNEe U CUCTEMATU3ALIS
3gagui 110 teme "Crartuka
TBepaoro tena'

https://m.edsoo.ru/T7D1M4U7C



https://m.edsoo.ru/T7S7U5A9F
https://m.edsoo.ru/D3X0E9J8F
https://m.edsoo.ru/O9Z3W6E2M
https://m.edsoo.ru/S0X9P3D3B
https://m.edsoo.ru/A3P8X2K5G
https://m.edsoo.ru/X2C7H4U4X
https://m.edsoo.ru/T7D1M4U7C

153

O00011IeHNE U CUCTEMATU3ALHS
3HaHUH 0 TeMe "3aKOHEI
COXpaHEHHUs B MEXaHHUKe"

https://m.edsoo.ru/W1J3T0D8O

154

O00011IcHIE U CHCTEMATHU3AIINS
3HaHUH 110 TeMe "OCHOBBI
MOJIEKYJISIPHO-KMHETUYECKOMN
Teopun"

https://m.edsoo.ru/F3F6A80Q5I

155

156

157

158

O00011IeHNE U CUCTEMATHU3ALHS
3HaHu# 1o Teme "TepMoMHaMuKa.
TemmoBeie MamMHbBL"

O0600I11IeHNE U CUCTEMATU3AIUS
3HaHUM Mo Teme "ArperaTHbie
cocTosHud BemecTBa. Pa3oBbIe
nepexonr"

O000I11IeHNE U CUCTEMATU3AIUS
3HaHUM 1O TeMe "DIeKTpUIecKoe
mmone"

O000I1IIeHNE U CUCTEMATHU3AIHS
3gaHui 1o TeMe "TlocToIHHBIH
JNEKTPUYECKUH TOK"

https://m.edso0.ru/T1C9Z6Y9J

https://m.edsoo.ru/Y9J8J3B9G

https://m.edsoo.ru/P3V2N4G7Q

https://m.edsoo.ru/R1IE6M5LOT

159

O00011eHNEe U CUCTEMATU3ALMS
3gaHui 110 teme "Toku B
pa3nuMyHbIX cpenax”

https://m.edsoo.ru/H1K30204W

160

161

O00011eHNEe U CUCTEMATU3ALIS
3HaHUU 0 TeMe "MardauTHoe
noJie"

PesepBHeiit ypok. O6001ICHHE U
cUCTEeMaTH3aIlHs 3HAaHUI [0 TeMe

https://m.edsoo.ru/W5D2V6S7W

https://m.edsoo.ru/B3F7O5C1F



https://m.edsoo.ru/W1J3T0D8O
https://m.edsoo.ru/F3F6A8Q5I
https://m.edsoo.ru/T1C9Z6Y9J
https://m.edsoo.ru/Y9J8J3B9G
https://m.edsoo.ru/P3V2N4G7Q
https://m.edsoo.ru/R1E6M5L0T
https://m.edsoo.ru/H1K3Q2Q4W
https://m.edsoo.ru/W5D2V6S7W
https://m.edsoo.ru/B3F7O5C1F

"DeKTpoMarHuTHas UHIYKIus"

162

163

164

PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTH3aIMsI 3HAHHH 110 TeMe
"MexaHnueckue Koeoanus"

PesepBHbIil ypok. O0001ICHHE U
cUCTEeMaTH3aIlHs 3HAHUH 110 TEME

"DIeKTpOMarHuTHhIE KoJieOaHus'

PesepBHbIil ypok. O0001ICHHE U
CHCTEMAaTU3alMs 3HAHUH 110 TEME
"MexaHH4eCcKHe U
3JIEKTPOMArHUTHBIE BOJTHBI"

https://m.edsoo.ru/E1Y1A2HIL

https://m.edsoo.ru/F8S9P7F8V

https://m.edsoo.ru/I7TR6C5M4A

165

PesepBHeIit ypok. O000IICHHE 1
cUCTeMaTH3aIlHs 3HAHUH 110 TeME
"Ontuka"

https://m.edsoo.ru/M4W5I5R8V

166

PesepBHeIit ypok. O000IICHHE 1
cucremMaru3anus 3HAHUHU 110 TEME
"OcuoBsl CTO"

https://m.edsoo.ru/V9Z5U6P9IN

167

168

169

PesepBHslit ypok. O60011eHNE U
CUCTEMAaTH3aIIHsl 3HAHWH 110 TeMe
"KopmyckynspHO-BOITHOBOMN
nyanuzm"

PesepBHslit ypok. O60011eHNE U
CUCTEeMaTH3allKsl 3HAaHHUH 10 TeMe
"®dusuka aroma"

PesepBHrlit ypok. O6001ICHHE U
CHCTEMAaTH3alus 3HaHUH 110 TeMe
"®u3nKa aTOMHOTO SApa U
AJIeMEHTapHbIX YyacTull”

https://m.edso0.ru/02U5X7K4Q

https://m.edsoo.ru/U1Q9R3S8P

https://m.edso0.ru/BOY1C2P3Q



https://m.edsoo.ru/E1Y1A2H9L
https://m.edsoo.ru/F8S9P7F8V
https://m.edsoo.ru/I7R6C5M4A
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM IPOI'PAMMDbBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOI MPOrPaMMBbI CpeIHEro 001ero od0pa3oBaHusi

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHON HAYYHOW KapTUHBI MUPA, B PA3BUTHH COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHajgbHasi TOUKa, HHEPIHaIbHas CUCTEMa 0TCYETa, aOCOIIOTHO TBEPIOE
TEJIO0, UJICAIBHBIN ra3; MOJAEIN CTPOCHHS ra30B, )KUIKOCTEN U TBEPABIX TEI,
TOYCYUHBIN DJICKTPUUCCKHUI 3apsij] — IPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacnio3naBate ¢usnveckue sBiIeHUs (TPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M AJIEKTPOJWHAMUKHM: pPABHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIA)KHOCTh BO3/1yXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSIHMSI ra3za B U30IPOLECCax; JIEKTpU3aLus Tel,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBIDKEHHUE, UCIONb3YsI (GU3NUYECKUE BEIUYHHBIL:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTCHIUaIbHAsA JHEPIHs,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJB3YEMBIX BEJIUYMH, MX
0003HAa4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIUIOBBIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCHOJNB3YS (M3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSI JHEprusi, pabora raza, KO3(QQHUIUEHT MOJE3HOrO JACHCTBHA
TEIIOBOTO JBHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJIb3YEMbIX BEIMYUH, UX O0O3HAYEHUS W €AWHUIBI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUYCCKUC CBOICTBa BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TI0Jie, HANpPsHKEHHOCTh OIS,
MOTEHIIMaN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3nyeCKuit CMBICI HCTIOJIb3YyEMbIX BEJIMYUH, UX 0003HAUEHUS U €IUHUIIBL;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMH BETUYMHAMHU

aHATU3UPOBATh (PU3UYECKHE MPOLECCH U SBJICHUS, HCIIONB3Ys (PU3UUYECKHE
3aKOHbl M TMPUHIUIIBI: 3aKOH BceMupHOro tsrorenusi, I, II u Il 3akoHbI
HploTOHa, 3aKOH COXpaHEHUs MEXaHUYECKOW IHEPruH, 3aKOH COXpPaHEHHS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHJ, NPHUHLUI PaBHONpPABUS
WHEPLUUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOCHMS BEIIECTBA, I'A30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHUYECKOMN
SHEPTUU TEIUIOBOTO JIBWKEHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypow,
NEPBBIH 3aKOH TEPMOJUMHAMHUKHU; 3aKOH COXPAHEHHUS 3JIEKTPUYECKOIO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTEeMaTHYECKOE BBIPAKEHUE M YCIOBHS (TpaHUIbI, 00JIaCTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuyaTh  yCJIOBUS UX  0€301acHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJb30BAHUEM ITPSAMBIX U KOCBCHHBIX H3MepeHHI>i; IIpU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOrO PKCIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJI0KEHHOTO 000pYyI0BaHUS, TIPOBOJUTE OIIBIT
U GOPMYIIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PM3NYECKUX BEIHYUH,
IPU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U MCMOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEMIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCUMOCTH  MEXAY (PU3UYECKUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU STOM KOHCTPYHUPOBATh
YCTaHOBKY, (UKCHpOBATh  pPe3ylbTaThl  TOJYyYEHHOM  3aBUCUMOCTHU
bU3MYEeCKUX BEIUYMH B BHJE TAaOMUI[ U TpaduKOB, J€JaTh BBIBOJIBI I10
pe3yabTaTaM UCCIeI0BaHUs

CobmoiaTe mpaBmiia 6€30MacHOro TpyAa MNPy MPOBEICHUN UCCIETOBAaHHHN B
pamMkKax  y4eOHOTrO  OJKCHEepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C HCIOIb30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€rHble 3aaud C SBHO 3aJaHHON (U3WYECKOW MOEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACTATh (PHU3UUECKHIE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEITMYUHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanNBATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha HU3YYCHHBIC



3aKOHBI, 3aKOHOMEPHOCTHU U (pU3HUECKHUE SIBICHUS

10.15

Hcnonb3oBaTe  HpU  pelleHMH  y4eOHBIX  3ajJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpPIIPETAllUM U TPEACTABICHUS Y4YyeOHOM UM HAy4yHO-TIONYJSpPHOU
uHPOpPMALIMK, TOJYYSHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUIo

10.16

10.17

10.18

[TpuBOIUTH IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOMIETO MHpA, B
pa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcronp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B MOBCEIHEBHOW KHU3HH
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPOMCTBaMH, IUISI COXPAHEHUS 3J0POBBS M COOJIOJICHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cperie

PaGoTate B rpymme C BBINOJIHEHUEM Pa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTaHIAPTHBIX CHUTYalMSX, aJCKBATHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOMH MPOrPaMMBbl CpeIHEro 001ero 00pa3oBaHus

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKON KapTHUHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBI MPUMEHEHUS HM3YYEHHBIX (PU3UUYECKUX MOJEIIEH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsj, slepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJIpa MPpHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA M KBAaHTOBOH (DM3MKHU: 3JEeKTpUYecKas
POBOIUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIC KoJIeOaHus u BOJIHBI, NPSIMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MoJspU3anus CBETa, AUCIEPCHs CBETa, (POTOIIEKTPHUECCKUN
abdekt (PporodrddexT), cBeTOBOE aBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHas M HMCKYCCTBEHHAas




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTb pa3IMYHbIX Cpel) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: AJICKTPUICCKUI 3apsif], CHJIa TOKA, SJIEKTPHUUECKOE HANPSKEHUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKa, WHIYKIMS MarHUTHOTO Tojis, cuia Awmmepa, cwia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEpUOJl U YacToTa KOJICOAHWH B KoyieOaTeIbHOM KOHTYpE, 3aps U CHIIa
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOsSsHHE U ONTHYeCKas Cujia JIUH3bI; [PU ONUCAHHUH
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUCHHsI W EIUHMIIbI, YKa3blBaTh (OPMYJIbI, CBA3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPrUsi CBS3M ATOMHBIX fJIep; MPU ONMUCAHWUU MPABUIBLHO TPAKTOBAThH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (OPMYJIBI, CBA3BIBAIOIINE MAaHHYIO (U3UYECKYI0 BEIHMYHUHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBath (HU3NYECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PH3NIECKUe
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxkoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEJIOMJICHUS CBETA, YPAaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHHs MMITYJIbCA, 3aKOH COXPAHEHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpU 3TOM pa3ianyaTh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXEHHWE M ycjaoBHsl  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  TOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

Ctpouth U OMUCHIBaTH H300pakeHHE, CO37aBacMOE IJIOCKHM 3€pKajoM,
TOHKOM JIMH30U1

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBIsITh MpsiMblE M KOCBEHHbIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBAThH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaHKOB, AETAaTh BHIBOABI 110 pPe3yJIbTaTaM HUCCIIeIOBAHMS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIBHOCTH C UCIIOJIB30BAHUEM U3MCEPHUTCIIbHBIX YCTPOﬁCTB )51
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3aauM C SIBHO 3aJaHHON (DU3UYECKON MOJEIBIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMPATh (HPU3UYECKYI0 MOJECIb, BBIICIATh (PU3NUECKHE BEITUYHHBI
U QopMynbl, HEOOXOAWMBIE JIsi €€ pelIeHHs, MPOBOAUTH Pacu€Thl U
OIICHUBATH PEATbHOCTh IMOJIYYCHHOTO 3HAYCHHS (PH3UICCKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C Ol'IOpOfI Ha H3YYCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘16CKI/IG SABJICHUA

Hcnonp3oBaTh  MHpuU  peUIeHHMH  y4eOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMALIMOHHBIE  TEXHOJOTHMH Ui  TIOUCKa, CTPYKTYPHPOBAHUS,
UHTEpPIPETAllMM U TPEACTaBICHUS Yy4eOHOH U HAyYHO-TIOMYJISPHOU
uH(pOpMallMK, TONYYEHHONH W3 pa3IMYHbIX HCTOYHHKOB; KPUTUYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH(OPMAIIHIO

OOBSCHATh TPUHIMUIBI JIEWCTBHS MAIUH, NPHOOPOB M TEXHHYECKHUX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoanTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO MHUPA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonp3oBath TeopeTnyeckue 3HaHUS MO (U3UKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust Oe3omacHOCTM Tpu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, I COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymnme C BBIMOJHEHHUEM pA3IUYHBIX COIMATIBHBIX PpOIIEH,
MJIAHUPOBATh PadOTy TPYMIIBI, PAllMOHATBHO PACIIPEACIATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHJAAPTHBIX CUTYyallMAX, aJACKBATHO
OLCHUMBATb BKJIaJ KaXJ0ro M3 YYACTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIEMBI



MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KJIACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HpOBepﬂeMme IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o mnpupoae. HayuHbie meTonaml
MO3HaHUA OKpyKarouero mupa. Poib skcriepumenTa
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABIL.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢u3uueckux  SBICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHuIbl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp m wMecro ¢umsukn B QopMUpOBaHUH
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOIeH

MEXAHHUKA

2.11

KMHEMATHUKA

Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHu4yeckoro aBmwxeHus. Cucrema oOTcuéra.
Tpaexropus

2.1.2

[Tepemerienne, CckoOpocTb (CpeAHsiss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHUCTEMbI KOOPIMHAT.
CrnoxeHue nepeMeleHU U CI0KEHHE CKOPOCTEN

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduxku 3aBUCHMOCTH  KOOpPJAMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH U IepeMEelICHUs
MaTepUaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM IO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHEKHHAs CKOpocTh. [lepuon u
yactoTa. [{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaZ CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMN
ckopocTH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

IIyTSIMH, IIPOUICHHBIMU TEJIOM 3a
IIOCJICIOBATENIBHBIC PABHBIE NPOMEKYTKH BPEMEHH
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. l3yueHuwe IBIKEHHS
IIapuKa B BSI3KOM >KUAKOCTU. V3ydeHue IBMIKEHHUS
TeNa, OPOIIEHHOT0 TOPU30HTAIBHO

JUHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['anmunes. Ilepsbiid
3akoH HerotoHa. MHepumanbHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil

2.2.3

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme otrcuéra (MCO). Tperuit
3akoH HproTOoHa /U1 MaTepUaIbHBIX TOYEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuia TSHKECTH.
[lepBas kocmuueckasi CKopocTb. Bec Tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

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

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COJIIOTHO TBEPJOTO Telia

MOMEHT CHJIBI OTHOCHUTEIBHO OCH BpaIllCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH TMOJ AEHCTBHEM
HECKOJBKMX cHil. MccnenoBaHue 3aBUCHUMOCTH CHIT
VIOPYTrOCTH, BO3HUKAWOIUX B JIedhopMupyeMoit
NPYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VccrnenoBanue yclnoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

3AKOHBI COXPAHEHUWA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUalIbHOM  TOYKH, CUCTEMBI
MaTepuaIbHBIX TOUeK. IMIyIbC CUilbl U U3MEHEHUE
UMITyJIbCa Tea

3akoH coxpaHeHust nMmiyiasca B ICO. PeaktuBHOE
JBUKECHHE

PabGora cunel



2.34

MOoOIIIHOCTD CHJIBI

2.3.5

2.3.6

2.3.7

Kunernueckas »sHeprus MaTrepHalbHOM  TOYKH.
TeopeMao KMHETUYECKOW SHEPIUHU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Teja BOJM3M MOBEPXHOCTH
3emuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUHWAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CUCTEMBI  TCII. 3akoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpOMCTBA:  JBM)KCHHE  PaKer,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue padotel. 3ydeHne cBA3M CKOPOCTE
Ten mpu Heymnpyrom ynape. MccnemoBanue cBS3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKVYJISIPHAS ®U3UKA 1 TEPMOJAMHAMUKA
OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE II0JIO>KEHHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUXKEHUE.
Huddysus. Xapakrep ABMKECHUS U B3aUMOJICHCTBHS
YacTHUL BeNleCTBa
Monenu cTpoeHHsl ra3oB, XMJIKOCTEH U TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIECTBA HAa OCHOBE
ITUX MOJENEN

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossHHast ABoraapo

31 314 TennmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. [lkana remneparyp Llenscus
Monens upeanpHOro rasza. OCHOBHOE ypaBHEHHUE

3.15 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomroTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul rasa. [llxkana remneparyp KenpBrna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanproHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,



u30Xx0pa, u3odapa

3.1.9

3.1.10

TexHUYEeCKHEe yCTPOICTBA: TEPMOMETP, OapOMETP

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

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUCTEMA. Bnytpennss
SHEPTUsl TEPMOJANHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOTO UJEAIbHOTO Tra3a

3.2.3

Bunsr TEIUIONEePEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMUA, M3JIy4eHHue. TermoéMKOCTh  Tena.
VnaenpHasd  TEIUIOEMKOCTb  BelmiecTBa.  Pacuér
KOJINYECTBA TEIJIOTHI MPU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. [Ipumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKH K HM30IPOLECCaM.
['paduueckast uHTEpIIpETAIys pabOTHI ra3a

3.25

Tenmosnie MAaIIUHBI. [TpunHIUTIBI JNIEUCTBUS
TerIoBbIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuiueHT mnoie3Horo
nerctBus (nanee — KI1J1) termmoBoit Mamuubl. [ukin
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akoH TepmoguHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpHUpoAe. TelioBble JBUTaTEIH.
DKOJIOTHYECKUE TTPOOTIEMBI TEIIJIOIHEPTETUKH

TexHHuecKue yCTpoiCTBa: JBUTAaTeNlb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. l3Mepenue ynenbHON
TEIJIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNW A BEILECBA. ®A30BBIE ITEPEXO/1bI

331

3.3.2

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIEHUEe. YIenbHas TeIlIoTa nap006pa30BaHH5{.
3aBHCHMOCTD TEMIICPATYPbI KUIICHUA OT AABJICHUA

AOCOIOTHAS U OTHOCUTENIbHAS BJIAXXHOCTH BO3/IyXa.
Haceiennsii nap

3.3.3

3.3.4

TBépnoe Ttemo. Kpucramimueckue u amopdHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTaJIoB. JKuakue
KpucTayyibl. CoBpeMEHHbIE MaTepHaIbl

IInaBnenue u KpucTtaui3anus. VYaenbHas TEIIoTa



riaBnenus. Cyonumanus

3.3.5 VYpaBHeHHE TEIIOBOTO OanaHca
Texnuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
h COBPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [TpakTueckne paboTel. M3MepeHue BIAXKHOCTH
e BO31yXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATHUKA
411 OneKkTpu3anusl Tell. JJeKTpudeckuid 3apsa. Jlsa
o BHUJIa 3JIEKTPHUYCCKUX 3aPsI0B
41.2 [TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTO 3apsiaa
41.4 B3zaumopgeiictBue 3apsaaoB. 3akon Kynona
DneKTpuueckoe rose. Hanpsxénnocts
4.1.5 anekTpudeckoro mois. IlpuHnun cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora CuIT AJIEKTPOCTATUICCKOTO TOJIS.
o IMotennuain. PasHOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJe. JluanekTpudeckas
MIPOHUIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJEHCATopa. OHEPrusl 3apsyKEHHOTO
KOHJICHCATOpa
TexHuueckne YCTPOMCTBA: AJIEKTPOCKOTI,
419 AIIEKTPOMETP, AJIEKTPOCTATHYECKAS 3aIuTa,
o 3a3eMIIEHHE  DJIEKTPONPUOOPOB,  KOHJIEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 IIpakTrnueckue paboTHI. N3mepenue
o 3IEKTPOEMKOCTH KOHIEHCATOpa
ITOCTOSHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX
CPEIAX
YcnoBus CYIIECTBOBAHHUS MTOCTOSIHHOTO
421 aneKTpudeckoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTosHHBIN TOK
4.2.2 Hampsoxenue. 3akon Oma mj1st ygacTka 1enu
423 DIIEKTpUUECKOE CONIPOTHUBJICHHUE. VYnensHoe
o CONIPOTHUBIIEHHE BEIECTBA
4.2.4 [locnenoBarenbHOEe, MapajyIeNbHOE, CMEIIAHHOE




COCAMHCHUC ITPOBOAHUKOB

4.2.5

4.2.6

PabGoTta snextpuyeckoro Ttoka. 3akoH Jxoyms —
Jlenna

MontHoCTb SJICKTPHYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manmee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MOJIHOM (3aMKHYTOM)
aneKkTprueckoi nernu. KopoTkoe 3amMbpIkaHue

4.2.8

4.2.9

4.2.10

DJIEKTPOHHAsT TPOBOJUMOCTH TBEPIBIX METAJIIOB.
3aBUCUMOCTh  COINPOTHUBJICHHS  METaUIOB  OT
teMriepaTypbl. CBEpXIIPOBOIUMOCTh
OJeKTpuueckuii TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITyYKOB

[TonynpoBonuuku. CoOCTBEeHHass W IpPUMECHas

MPOBOAMMOCTh MOJXYNPOBOAHUKOB. CBoiicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPHUOOPHI

4211

4.2.12

4.2.13

4.2.14

DNEeKTpUUECKUM TOK B DIIEKTPOIUTAX.
DIIEKTPOTUTHYECKAs JUCCOLMAIIHS. DJICKTPOIIN3

DJeKTpuyeckuii TOk B ra3zax. CaMOCTOSITENIbHBIA U
HECAMOCTOSTENbHBIA  pa3psan. Pasnuusble THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1nazma

TexHuuecKkue ycTpONCTBA: aMIEPMETpP, BOJIBTMETP,
peocTaT, UICTOYHHMKHU TOKA, 3JIEKTPOHArpeBaTEIIbHbIE
npudopsl, AJIEKTPOOCBETUTENBHbIE npudopsI,
TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH JHOJ,
TEPMUCTOPbI u (boTOpE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIN JTNOJI, TaJlbBaHUKA

[TpakTnyeckue paboThl. M3ydeHne CMEIIaHHOTO
COEIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKAa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHHUSI. HaOnronenue
AIIEKTPOJIN3A

11 KJIACC

Kon Koanposepsiemoro

pasaejia 3JIEMEHTA
4

IIpoBepsiemble 3JIeMEHThI COIEP:KAHUSA

OJIEKTPOAMMHAMUKA

MATHUTHOE ITIOJIE. SJIEKTPOMATHUTHA S UHAYKIUA

4.3

43.1

ITocrossHHEIE MAarHuThl. BzaumoaerictBue




IIOCTOAHHBIX MAarHuToOB

MaruutHoe noje. BekTop MarHUTHOW WMHIYKIIUH.
IIpunnun cynepno3uuuu. JIMHMM  MarHUTHOU

4.32 uHIyKIud. KapTrHa JTMHUi MAarHUTHOW WHIYKIIAA
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnuTHoe ToJie IPOBOJHKKA ¢ TokoM. KapTtuHa
JVMHAWA TOJISl JUIMHHOTO TPSMOTO TPOBOJHHKA H
4.3.3 3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHHKA, KATYIIKU C
TokoM. OmeiT  DOpcrena.  BzaumonelictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb ¥ HalPaBJICHHUE
Cuna JlopeHua, €€ MOAydb U HalpaBJCHUE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM rose. Pabota cuitet Jlopenna
4.3.6 SIBIICHHE ICKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykuuu. 3aKOH  AJIEKTPOMarHUTHOU
e uHayknuu Papajest
Buxpesoe snextpuueckoe none. 3C uHayKIINHN B
4.3.9 IIPOBOJAHMKE, JABWKYIIEMCS IOCTYHaTelbHO B
OJIHOPOJHOM MarHUTHOM IT0JIC
4.3.10 [TpaBumno Jlena
4311 NunyktuBHOCTh. SIBNenne camounaykuuu. ID/C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIIeKTPOMarHuTHOE TOJIe
TexHUYECKHE yCTPOUCTBA: MOCTOSHHBIE MArHUTHI,
4.3.14 AIEKTPOMATHUTBI, SJIEKTPOJBUTATENb, YCKOPUTEIU
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckue paboThl. M3ydyeHne MarHUTHOTO
MOJIsL KaTyIIKu ¢ TokoM. MccnenoBanue aencTBUs
4.3.15 IIOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosanue SIBJIEHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA U BOJIHBI
MEXAHWYECKUE N DJIEKTPOMATHUTHBIE KOJIEBAHUA
KonebarenbHas cucrema. CBoOOIHBIE KOJIEOaHMUS.
£ 1 5.11 ['apmonunueckue kosnebanus. Ilepumon, wacrora,
' aMITuTya u (paza koinedbanmit
5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK
513 VYpaBHeHHe rapMOHHUYECKHUX Kosie0aHuil.




5.2

Kunemarnueckoeu JUHaAMHUYCCKOC OIIMCaHHEC
K0JIe0aTeJIbHOTO JABWXKCHU A

IIpeBpamieHue dSHepruv IpU TapMOHUYECKUX
Konebanusax. CBsA3p  aMIUIUTYAbl  KoJieOaHUU

>-14 UCXOJHOM BEJIIMYMHBI C aMIUTUTYIaMH KoJicOaHmi
€€ CKOpPOCTU U YCKOPEHMUS
KonebaTenbHbIii KOHTYP. CBoOopanbIe
JJIEKTPOMArHUTHBIE KOJNeOaHWS B  HJCATBbHOM
5.15 KoJIe0aTebHOM  KOHTYype. AHAJOTHS — MEXIY
MEXaHUYECKUMHU u AIIEKTPOMArHUTHBIMH
konebanusamu. @opmyna Tomcona
516 3aKOH COXpAaHEHMs SHEPrMH B  HJCATBHOM
o KOJIcOATETBPHOM KOHTYpPE
BeinyxeHHbIe MeXaHU4eCKue KoJsieOaHusl.
5.1.7 Pezonanc. Pe3onancHas kpuBas. BwlHyXIeHHBIE
3JIEKTPOMArHUTHbBIE KOJIEOaHMs.
518 [Tepemennsblil Tok. CHHYCOUJAIbHBIN IIEPEMEHHBIN
o TOK.
519 MOIIHOCTh TEPEMEHHOTO TOKAa. AMIUTUTYAHOE U
o JeACTBYIONIEE 3HAYEHHUE CUITBI TOKA U HAMPSKECHUSI
Tpancpopmarop. IlpousBoacrBo, mnepenaya u
norpedieHue JIEKTPUUYECKON SHEPIUu.
5110 DKOJIOTUYECKME  PUCKM  TPU  I[IPOU3BOJCTBE
o SJIEKTPHYECKOM SHEPTHH. KyneTypa
UCTIOJIB30BAaHUS AJIEKTPOIHEPTUN B TTOBCEIHEBHON
KU3HH
5111 TexHuueckue YCTPOMCTBA: ceifcmorpad,
o AIIEKTPUUYECKUI 3BOHOK, TMHUU JIEKTporepeiad
IIpakTrHueckue paboTHI. Hccnenosanne
3aBHCUMOCTH NEPHO/Ia MaJIbIX KoJieOaHuil rpy3a Ha
5112 HUTHM OT JUIMHBI HUTH M  Macchl Tpy3a.

HccnenoBanue nepeMEHHOro TOKAa B LENU U3
MOCJIEN0BATEIbHO COEAUHEHHBIX KOHIEHCATOPA,
KaTyIIKW U PE3UCTOPA

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

MexaHuveckue BOJTHBI, yCIIOBUS

591 pacIpoCTpaHEeHHS. [Mepuog. CkopocTb

o pacpoCcTpaHeHus W JUIMHA BOJHLL [lonepednsie u
IPOJIOJIbHBIEC BOJTHBI

599 WNuTtepdepenus u T paKIus
o MEXaHUYECKUX BOJH

5.2.3 3Byk. CkopocTh 3ByKa. I poMKkocTh 3Byka. Beicora



toHa. TeMOp 3Byka

5.24

5.25

5.2.6

DNEKTPOMAarHUTHBIE BOJHBI. Y CIIOBUS H3JIY4CHHUS
AJIEKTPOMATrHUTHBIX BOJIH. B3auMMmHas opuUeHTanus
BeKTOpOB E, B M v B 21€KTpOMaruHuTHONW BOJIHE B
BaKyyMe

CBolicTBa 3JIEKTPOMArHUTHBIX BOJH: OTPaKEHUE,
IIPEJIOMIICHUE, HoJIIpU3aLus, audpakuus,
unTepdepenims. CKOpPOCTb AIIEKTPOMAarHUTHBIX
BOJIH

[lIkama >1eKTpOMAarHUTHBIX BOJH. [IpumeHeHue
3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[TpuHIHTIBI paanocBs3u u TEJIEBUICHUSL.
Panuonokamnus. DJIEKTPOMarHUTHOE 3arpsi3HCHHE
OKpPYXKAaroIIel cpeibl

5.2.8

TexHuueckue YCTpOKCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3BYKOBas JMArHOCTUKA B
TEXHUKE W MEIMIMHE, pPanap, paauolpUEMHUK,
TEJIEBU30D, aHTeHHa, TesiedoH, CBU-neun

5.3

5.3.1

OIITHUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBeTa B
onHopoaHoM cpene. Jlyu cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBI OTPAXKEHUS CBETA.
[TocTpoenne n300pa’keHMiA B TUIOCKOM 3epKajie

5.3.3

5.34

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

ITonHoe BHYTPCHHEC OTpPAXKCHUC. HpeneanHﬁ
YT'OJI MOJIHOT'O BHYTPCHHETO OTPAKCHUA

535

5.3.6

5.3.7

5.3.8

539

Hucnepcus cBeta. CioXHBIN cOcTaB O€JIOro CBETa.

[BeT

CoOuparomue M pacceuBarolye JUH3bL. ToHKas
nuH3a. POKYyCHOE pacCTOsSHUE M ONTHYECKas Cuia
ToHKOM JuH3bl. [locTpoeHune wu300pakeHUil B
coOuparoImux U pacceuBarolux JuH3ax. Popmyna
TOHKOM JIMH3EI. Y BEJIMUEHHE, JaBaeMO€e JTHH30HM

Hp CACIIbI MMPUMCHUMOCTU TCOMeTqueCKOﬁ
OIITUKHU

Wntepdepenius cBeta. KorepeHTHbIE HCTOYHUKH.
VYcnosus HaOII0ACHUS MaKCHMYMOB u
MUHHUMYMOB B HMHTEP(EPEHIIMOHHON KapTHHE OT
JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUHUKOB

Hudpakmus cBera. JIudpaknnonHas pemérka.



VYcrnoBue HaOMIOCHNS TTIAaBHBIX MaKCUMYMOB IPH
NaJcCHUM  MOHOXPOMAaTHMYECKOr0  CBETa  Ha
JU(PPAaKLUOHHYIO PEIIETKY

5.3.10 [Tonstpusanus ceera

Texnuueckue yCTpoOiicTBA: OUKH, ayma,
5311 doroanmnapar, MPOEKIIMOHHBIN amnmnapar,
h MHUKpPOCKOII, ~TEJECKOIl, BOJIOKOHHas  OITHKA,

TUu(dpaKIUOHHAS PEIIETKA, TIOTSPOUT
[Tpaktnueckue paboTel. M3mepeHue mokazaTes
MPEJIOMIICHUS. Uccnenosanue CBOMCTB

5.3.12 N
n300pakeHui B nuH3ax. Habmronenue mucrepcuu

CBETa
BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

['panunel [IPUMEHUMOCTH KJIACCMYECKOU
6.1 MexaHukH. [locTynaTsl TEOpUM OTHOCUTENIBHOCTHU:
' MHBAapUaHTHOCTb MOJYJII CKOPOCTH CBETa B

BaKyyMe, IPUHIIUIT OTHOCUTEILHOCTH DWHIITEIHA

6.2 OTHOCUTETBHOCTD OJIHOBPEMEHHOCTH.
' 3aMmeyIeHHe BpEMEHHU U COKpAIllEHUE JJTUHBI

6.3 DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

CBsi3b MacChl C DHEPrHEH ©  HMITYJICOM
6.4 CBOOOIHON YaCTHUIIBI. DHEPTHS MOKOS CBOOOIHOM
YJACTHUIIBI

7.1

7.2

KBAHTOBAA ®U3UKA
3JIEMEHTBI KBAHTOBOM OITTUKN

@®otonsl. ®opmyna Ilnanka cBgA3M dHEpruu
7.1.1 ¢boTOoHa C €ro YacToTod. DHEPrusi U HMIYJIbC
dboToHa

OTxkpeiTHe U UccaenoBanue porodddexra. OnbITH

1.2 A.T'. CroneroBa. 3akonsl poTodddexTa

VpaBHenue OifHmTeiiHa s QoToaddexTa.

7.1.3
«Kpacnas rpanuna» gorosdppexra

7.1.4 Hasnenue ceera. Onbitel [1.H. JIeGenesa

7.15 XUMHAYECKOE IEUCTBUE CBETA

Texauueckue YCTpOMCTBA: (dhoTodEeMeHT,
(dboToaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

CTPOEHUME ATOMA

7.1.6

Mopnens aroma Tomcona. OnbiTer Pezepdopaa mo
7.2.1 HCCIIEIOBAHUIO CTpOeHHs aToma. [InanerapHas
MOJI€eJIb aToMa

7.2.2 [Toctynatet bopa. W3nydenue wu mOTIIONICHHE




(GOTOHOB TIpH TMEpPEXoAe aromMa C OJHOTO YPOBHS
sHepruum Ha npyrod. Buael cnektpoB. Crektp
YpOBHEH HEPrUU aToMa BOAOPOa

7.2.3

BosiHoBBIE CcBOMcTBa yactul. BonHbl ne bporins.
KopmyckynsapHo-BomHOBOH ayanusm. Jludpakuus
AJIEKTPOHOB HA KpHUCTAILIAX
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7.2.5

CHoOHTaHHOE W BBIHYXJCHHOE  H3JIyYCHHE.
YCTpOoHCTBO U IPUHIIKI PAOOTHI Jiazepa

TexHuueckrne yCTpOMCTBA: CIEKTPAJbHBIA aHAIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboThI. Habnronenue
JIMHENYaTOro CIeKTpa

7.3

7.3.1

ATOMHOE APO

Meronsl HaOJII0ICHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHUIL

7.3.2

OtkpeiTre paguoaktTuBHOCTH. OnBITH Pe3epdopaa
0  ONPEACTICHHUI0O COCTaBa  PAAMOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
U3JTy4YeHus. BiusHue pagroakTHBHOCTH HA KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTe TpoTOHA M HeWTpoHa. HykinoHHas
Monenb siapa [eizenOepra — MBaHeHko. 3apsa
saapa. MaccoBoe unciio sjpa. M3otomnsl

7.3.4

7.3.5

Anbda-pacniaf. DJEKTPOHHBIM U TMO3UTPOHHBIN
Oeta-pacma. lNamma-uznydenue. 3akoH
paJIMOaKTUBHOTO pacraja

DHeprus CBA3M HYKJIOHOB B sape. SIIepHbIC CHIIBL.
Jedext macchl siapa

7.3.6

7.3.7

7.3.8

Snepusle peakuuu. [lenenve u CUHTE3 SAEp

Snepusiii  peakrop. TepMoOsIepHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBHI SAEPHON IHEPIETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIAEPHOU SHEPTreTUKU

aﬂeMeHTapHLIe HYaCTHUIIBI. OTKpLITI/Ie MO3UTpOHA.
cDyHI[ElMeHTaJ'IIJHI:.Ie B3aUMOACHUCTBUS

7.3.9

TexHu4eckne yCTpOMCTBA: JIO3UMETP, Kamepa
Bunscona, siaepHblil peakTop, aToMmHas 6omba

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gHor0o HeOa. Co3Besnus, sipkue 3BE3NBI,
IIJIAaHETHI, UX BUUMOC IBUKCHUC




8.2

Conneunas cucrema. IlnaHeTsl 3eMHOM TpyIIBIL.
[ImaHeThI-TUTaHTBl U UX CIYTHUKH, KapJIUKOBBIE
wianeTbl. Mable Tes1a COJTHEUHOU CUCTEMEI

8.3

8.4

Coname, ¢orochepa u armochepa. ComHedHas
AKTUBHOCTbH

Uctounuk sneprun CosHia v 3BE311

8.5

8.6

3BE3/1bI, UX OCHOBHBIC XapaKTEPUCTHUKU: Macca,
CBETHMOCTb, paaunyc, TeMIiepaTypa, X
B3aUMOCBsI3b. JlnarpamMmMa «CreKTpaabHbIN KIacc —
CBETUMOCTDY. 3BE3 bl [JIaBHOU
MOCJIENOBATEILHOCTH. 3aBUCHMOCTb «Macca —
CBETUMOCTEY IS 3BE3 ] IJ1aBHOM
IOCJICIOBATCIIBHOCTH

Buytpennee crpoenue 3B&31. CoBpeMEHHbIE
MPEACTABICHUS O TPOUCXOXKICHUU W DBOJIOIUU
CoiHia ¥ 3B€31. OTalbl JKU3HU 3BE3]

8.7

8.8

Mneunsiii Ilyte — nama ["anaktuka. CnupanbHas
cTpykrypa ["aakTuku, pacnpenencHue 3B€31, raza
n neum. Ilonoxenune u nwxkenue CosHna B
[Nanaktuke. Ilnockas u chepuyeckas MoICUCTEMBI
INayakTuku

Tunbl ranakTuk. PaguoraliakTUKM W KBa3apsbl.
YeEpHble IBIPHI B SIpax TalaKTHUK

8.9

Bcenennas. Pacmupenue Bceenennoil.  3akoH
Xabb6mna. Pa3deranue ranaktuk. Bo3pact u paguyc
Bcenennoit, teopus bonbmoro B3peiBa. Mogaenb
«ropsuer Beenennol». PennkroBoe usinyuenue

8.10

MacuirabHas CTPYKTYypa Bcenennoi.
MeraraiakTuka. Hepeménnbie poOIeMbI
aCTPOHOMHUH




IMPOBEPSIEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUS K
PE3YJbTATAM OCBOEHHUSI OCHOBHOM OBPA30OBATEJBHOM
ITPOTPAMMBI CPEJHET'O OBIIIET'O OBPA3SOBAHUSI

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

BHaI[eHI/Ie OCHOBOIIOJIararomuMun (I)I/ISI/I‘-IeCKI/IMI/I IIOHATHUAMU u

BCIIMYNHAMU, XapAKTCPU3YIOILITUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMUpOBaHHOCTh YMEHHH MNPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJMHAMUKH, KBAaHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SIBJICHU MUKPOMHpA, MaKpOMHpa W MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 006JaCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3ysl  OCHOBHBIC  TIOJIOKEHUS,  3aKOHBI |

3aKOHOMCPHOCTH

ChopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYEeCKUX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbI0: HAa OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNH, OTBEYAIOIINe
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHM WMEIONIUXCS JaHHBIX, AaHAIU3UPOBATh pE3YyJIbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIiuu
3HAHUNU M3 JIPYTUX TNPEIMETOB E€CTECTBEHHOHAYYHOIO IMKJA:
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

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



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpas ONTUMAJIbHBIA CIOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeJaTh BBIBOABL; COOOMATh IpaBuia OE30MacHOTO TpyAa
IIpU MIPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHMI  aHANWM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJICTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3MYECKUMH TPOIECCAMH, C TO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeCTaBICHUI o palOHAIBHOM
MPUPOJIONOIB30BaHUM, a  TakKe  pPa3yMHOM  HCIOJb30BaHUU
JOCTMKCHUM HAYKM W TEXHOJIOTMH JUIA JaJbHEWILIEro pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

OmnageHne pa3IUYHBIMH crocobamMu  paboTel ¢ WH(pOpMaIuen
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMAIIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKHU JOCTOBCPHOCTHU nonyqaeMoﬁ I/IH(I)OpMaI_II/II/I

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3HBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpeae; JBUKCHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




IIEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, IIPOBEPAEMbBIX HA EI'D

11O ®PU3UKE

Kon Kon
pasaena/re JjiemMe
MBI HTa

11

1.11

HpOBepﬂeMblﬁ IJIEMEHT COAECPKaHUA

MEXAHHUKA
KMHEMATHKA

Mexanu4deckoe JABHIKCHHC. OTHOCUTENBHOCTh MEXAHHYCCKOTO

nBkenusa. CucreMa oTcuéra

1.1.2

1.1.3

MarepuaibHas TOUKA.

TpaeKTOpPHA

Eé& pamryc-BeKTop:
Fe )= (e ) e ) =(e)),

TpaeKTopIIs,

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

OyTE.

CII0KeHIIe TIepeMeTeHHiL:

Ny =0 +47

CkopocTh MaTepuaIbHOU TOUKHU:

_—y

— @l =
=7'=(v,.u,.u.).

Ax . ' .
v.o=— =X,. @HAJOTIYHO v, =y, U.=Z,.
=0

CrokeHIe CKOPOCTeIl: 0, =0, + 0, -

Brluncrnenue nepeMeleHys U IyTd MaTepUaIbHON TOUKU IIPU
MPSIMOJIMHEIHOM JABMKEHUHU BJIOJIb OCH X 10 TpapuKy

3aBUCUMOCTH Vx(t)

1.1.4




- _ AD ~,
YCKDPEHIIE-‘ MaTepHAMBHOI TOYKIL: a = &—L [ﬂ
T lar—o

a. =

Au . :
,=—| =(v,),". amamormHO a, =(v, )", a.=(v.)".
A, ' : e T

PaBHOMEpPHOE IPSMOJIIMHEMHOE JBUYKEHHUE:

x(t) = xg + Voxt

1.15
Ve (t) — Vo, = const
PaBHOYCKOpEHHOE NPSIMOJIMHEWHOE ABUKECHUE:
at-
x(t)=x,+u,t +——
v(t)=v, +at
1.1.6 a. = const
2 _ 2 3 c -
UJ.T Lﬁ.‘r - _H.T ["Ll '11]
v +U
T
HPII OBILKEHINI B OTHOM HANIPABJICHII IIVIE S = >
CBoOoaHoe majenue. Y CKopeHrue CBOOOHOTO TaICHHS.
Vi o Eo
1.1.7 l
Yo o
(] Xo t—-

JIBukeHue Tena, OpOIIeHHOTO MO/ YTIIOM 0 K TOPU30HTY:




1.1.8

[.‘r{f} =X, + U f =X +U,cosa-f

v.(t)=v,, +g1f=u,sino— gt

=0

=—g=const

{U;- (t)=v, =v,cosa
{a
o X
o
=y

KpuBonuneiinoe nBuxeHue. [[BHkeHne MaTepualibHOM TOUKHU
110 OKPYXHOCTH.
VYrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Ipy paBHOMEPHOM JBUKEHUH TOYKH 110 OKPYKHOCTH

_Zn_z
w= = TV

. LleHTpocTpeMUTEIbHOE YCKOPEHHE TOUKH:

Qayc =?= w?R

. [lomHOE yCKOpEHHE MaTEepUaIbHOU TOUYKHU

1.1.9

Teépaoe Teno. IlocTynarenbHOE U BpallaTeIbHOE IBUKEHUE

TBEPJOrO TeNa

1.2

JTMHAMUKA

1.2.1

1.2.2

1.2.3

Nuepunaneubie cucteMsl orcuéra. IlepBbil 3akoH HeroTOHA.

[IpuHnun otHOCHUTENBHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:
m

.0=7

Cwta. [TpyHIMD CyNeprIoO3UIIMK CHJT:

- - -

FpaBHOAeﬂCTB = Fl + F2+- -




1.2.4

1.2.5

1.2.6

Bropoii 3akon Herotona: 11t MarepuanbHoil Touku B MICO

-
>

F1 =ma,q

Ap = FAt

pu

F = const

-———

‘Fi?_ Fj!l

Tpernii 3akoH HpIOTOHA [U1s1 MAaTEpUAIIBHBIX TOYEK:

-

Fiy = —Fp

3aKoH BCCMUPHOI'O TATOTCHHUA: CHJIbI IIPUTSIKCHUS MCKAY

TOYEYHBIMU MacCaMu PaBHBI
mpm;

F=6—p

CI/IJ‘Ia TSKCCTHU. ]_[eHTp TAXKCCTHU TCJla. 3aBI/ICI/IMOCTL CUJIBI
TIAXKECTHU OT BBICOTHI h HaI HOBerHOCTBIO IIJIAHCTBI paI[I/IYCOM
RO:

GMm

M9 = Ry + h)?

1.2.7

1.2.8

Cuna ynpyroctu. 3akoH ['yka:
E, = —kx

Cwuita Tpenus. Cyxoe TpeHue.
Cuna TpeHus CKOJIbKEHUS:

FTp = uN

Cuna TPCHUS ITOKOA:



Koaddurment tpenns

JlaBaeHwue:
L
1.2.9 =—=
P=7%
1.3 CTATUKA
.
F
MOMEHT CuJIbl OTHOCUTENIEHO OCH BPAILICHUS
1.3.1
M| = Fl, rae | — mnevo cuibl
F
OTHOCUTENILHO  OCH,  mIpoxojsmieid  uepe3  Touky O
MEePIEeHIUKYISPHO PUCYHKY
LenTp macc Tena. LleHTp Macc cucTeMbl MaTEPUATBHBIX TOUYEK:
mir + myry+...
TL[.M. =
mq + m, +...
1.3.2
B o1HOpOAHOM TTOJIE TSXKECTH
(g = const)
LIEHTP MaccC TeJla COBIMAJIAET C €r0 UEHTPOM TIKECTH
VYcnoBus paBHoBecus TBEpaoro tena B UCO:
[M+M,+..=0
1.3.3

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

3akoHn [lackans
JlaBrienue B )KUJIKOCTH, Tokoseics B UCO:

p =po+pgh

3akoH Apxumena:

-
-

FApx = _PBbITeCH




€CIIH TEJIO M KUAKOCTh IokosaTcs B UCO, To

FApx = ngBbITeCH

VYcioBue miaBaHus TEN
3AKOHbBI COXPAHEHU S B MEXAHUKE

Nmnynbc MmaTepruanbHOM TOUKHU:

p=mv

I/IMHy.]'IBC CHCTEMBI TCII:

p=pL+p2+..

3aKOH M3MECHEHUS M COXPAaHCHHS UMITYJIbCa!
B UCO

Ap = A(pl + D2 +.. ) = FlBHe].LIHAt + FZBHeLHHAt+' -

B MCO , ecnin
Ap = A(py +p+...) =0

, €CITH

- -

FlBHemH + FZBHeLHH+- ..=0

PeakTnBHOE IBMKEHIE

F
ﬁ;(;

Pabota cuiibl Ha MaJIOM NEPEMEIIEHUN:

A=|ﬁ|-|ﬁf‘|-c05 a=F, Ax



1.45

1.4.6

1.4.7

o F

]
MOoONHOCTh CHIIBI:

€CJIM 32 BpeMs
At

pa60Ta CHUJIBI UBMCHACTCA HAa , TO MOIITHOCTDH CHIJIBI

Ad
P=— =F-v-coso
ﬂf Ar—

Kunernueckas OHCPIusa MaTepHaHBHOﬁ TOYKH:

mv? p
EKI/IH =

2 2m

2

3aK0OH M3MCHCHHUS KHHECTUYCCKOM OHEPIUU CUCTEMbI

MarepuanbHbix Touek: B UCO AEkun = Al + A2 + ...

[TorenmanpHas 3HEprus:
JUTSl TOTEHLIUAJIBHBIX CHJT

A12 = ElrIOTeHu - EZHOTeHu_= AEHOTeHu

IloTenumnanpHas OHEpPTHUA MaTepHaﬂBHOﬁ TOYKHU B OJHOPOAHOM
TIOJIC TAXKECTU!

El'[OTeHL[ = mgh

[TorennuanbHast 3HEprus yrnpyro aeOpMUpOBaHHOTO Teja:

kx?
EHOTeHu = T

1.4.8

3aK0oH U3MEHEHUS U COXpaHCHUA MeXaHH4eCKOou OHCpPTHUU:
Euex = Esen * Enorern.
B IICO AE,ex = Agcex senorerm. cans
B IICO AE,; = 0. eCIH Agcex menoresn. cax = 0



1.5

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

151

1.5.2

I'apmoHnyeckue KoseOaHus MaTeprualbHON TOYKH.
Awmmuintyna u ¢a3za xonebanuii. Kunemarnueckoe onucanue:
x(1) = Asin| et +o, ).
v 6y =x.
a(=(v,), =) =a +0'x=0,
TJI€ X - CMEIIEHHE U3 PaBHOBECHUSI.

,Z[I/IHaMI/I‘IGCKOG OITMCaHUC:

ma, = —kx,
rae
k = mw?
. JTO 3HAYHUT, YTO
E, = —kx

9HepreTI/I‘leCK06 OIMNCaHUuC (SaKOH COXpaHCHUA MEXaHUYEeCKOMH

SHEPTUM):

-~

nUJrE_rm{jm_k& _

2 2 2 2

CBsi3p  aMIUIUTYZIbl KOJIEOAHMM CMEIIEHHUsS MaTepHuaJbHOU

TOUYKH C aMIUIUTyIaMU KojeOaHuil €€ CKOPOCTH U YCKOPEHHUS:

Upe =04, @ =4

[lepuron 1 yactoTa KoyeOaHmii:

[lepnox ManbiX CBOOOJHBIX KOJ€OAHUN MaTEeMaTHYECKOTO

MasiTHHKA:

T=2?EJI
g

[lepuon cBOOOHBIX KOJI€OaHUN MPYKUHHOTO MasiTHUKA!

m
T=2m |—

k



1.5.3 Brinyxaennsie konebanus. Pesonanc. PesonancHas kpuBas
[Tonepeunsie u IpOAOJIbHbIE BOJIHBI. CxopocTb
pacipoCcTpaHeHUs U JITTHHA BOJTHBIL:

A=vT = v

1.54 v
Wutepdepennys u audpaxiust BOJIH

1.55 3ByK. CKOpOCTh 3ByKa

2 MOJIEKVYJISIPHAS ®U3UKA. TEPMOAMHAMUKA
2.1 MOJIEKVYJISIPHAS OU3UKA
Mopnenu cTpoeHus: ra3oB, KUAKOCTeH U TBEPABIX Ten. [lycThb
TepMOJAMHAMHYECKass cucrtemMa (Teno) cocrouT u3 N
OJIMHAKOBBIX MOJIEKYJI. Toraa KOJTM4ecTBO BEIleCcTBa
N m
TN uw
211
rae
Ny
— 4ucio ABOrajapo, m — Macca CUCTEMBI (Tena),
U
— MOJISIPHAsI Macca BeIecTBa

2.1.2 TennoBoe ABUKEHHE aTOMOB M MOJIEKYJI BEIIECTBA

2.1.3 BsaunmogmeiicTBre YacTHIL BEIIECTBA

214 Huddy3us. bBpoyHoBckoe nBUKEHHE

2.1.5 Mopnenb uneansHoro rasa 8 MKT
CBsi3p MEXJly JIaBJICHUEM U CpelHEN KHHETUYECKOW IHeprueut
MOCTYNATEeNbHOTO TETIOBOTO IBMKEHHS MOJEKYN UAEaTbHOTO
ra3a (ocaoBHoe ypaBHeHHue MKT):

1 - 2 (mp*) 2 —

2.1.6 P =i T 53T s

rae m0 — Macca OJTHOM MOJIEKYJIbI,

N
"=y



- KOHIIEHTPAITUS MOJICKYJI

217 AbcomotHas Temnepatypa: T =t +273K
CBs13p TeMIIepaTyphbl Ta3a co CpeiHEH KUHETUUECKOM IHEprUen
IMOCTYNATCIbHOI'O TEIIJIOBOI'O ABMXXCHUSA €0 MOJICKYII:
I 2
2.1.8 | ™ |3 kr
L2 2
2.19 VYpaBuenue p = nkT
MOI[GJIL HNCaJIbHOI'O ra3a B TCpMOJUHAMUKC:
| Vpaprerre MerreTeesa — Kaneiipona
| BEIpesKeHHE V14 BHYTPSHHEH SHEPIHH
VpaBHeHne MeHeneepa — KianelipoHa (IpHMeHI)
3aIIICI):
m RT
oV ="_RT =vRT =NkT, p=P"2
2.1.10 H H
BripaxkeHne 114 BHYTPeHHell 3Heprii 0IHOAaTOMHOTO
raza ([IpHIMeHHMEle (POPMET 3aIlIcH):
-3 3 im 3
U==-VRT =—NkT ==—RT =v¢, T==pV
2 2 2 2
3akoH I[aJ'II)TOHa JJId JaBJICHUA CMCECH Pa3pCiKCHHBIX Ia30B:
I/ISOHpOHCCCLI B Pa3pCKCHHOM Ta3c C IMOCTOAHHBIM YHUCIOM
911 Moutekyn N (C OCTOSIHHBIM KOJIMYECTBOM BEIIECTBA V):

uzotepma (T = const): pV = const

nzoxopa (V = const):




p
== t
T cons

n3obapa (p = const):

— = const
T

I'paduueckoe npeacraBneHne u3onporeccoB Ha pV-, pT-u VT-
JarpamMmMax.

OO0ObeIMHEHHBIN Ia30BbII 3aK0H:

pvV .
T = cons

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCBIHIGHHBIC N  HCHACBIMICHHBLIC  IIAphbI. KauectBennas

3aBUCUMOCTDb INIOTHOCTH W JAaBJICHHA HACBIIICHHOI'O IIapa OT

2113 TEMIIEpPaTypbl, X HE3aBHCHUMOCTb OT 00BEMa HACBHIIICHHOTO
napa
BrnaxxHocTh Bo3zyxa.
OTHOCHTENbHAS BIAXKHOCTB:
pnapa(T) pnapa(T)
2.1.14 ¢ = =
pHaCbIH.[l'[apa (T) pHaCbIH.ll'[apa (T)
2115 V3MeHeHMe arperaTtHbIX COCTOSIHMH BelIecTBa: HMCIApEeHUE U
o KOH/ICHCAIIHS, KHTICHHUE KUIKOCTH
N3meHeHne arperatHbIX COCTOSSHUM BELIECTBA: IUIABJICHHE U
2.1.16
KpHUCTaTU3aIUs
2.1.17 IIpeoOpa3oBanue 3Hepruu B (pa30BbIX Mepexoiax
2.2 TEPMOANHAMUKA
221 TemoBoe paBHOBECHE U TEMIIEpATypa
2.2.2 BuyTpeHHss sHEprus
Tennonepenaua kak cnocod M3MEHEHUS BHYTPEHHEH IHEpruu
2.2.3 6e3 cosepmieHust paboTbl. KoHBEKIHMA, TEIIONPOBOIHOCTD,
W3ITy9YeHUE
224 KomnnuecTBo TemiaoTsI.




VnenbHas TEMIOEMKOCTD BEIIECTBA C:
Q = cmAT

VY aenbHas TerioTa mapooodpaszoBanus L: Q = Lm.

2.25 VY nenbHas TeroTa miaasiaeHus A: O = Am.
VY aenbHas TeruioTa cropanus Torumsa ¢: Q = gm
DnemMeHTapHas paboTa B TEPMOJAMHAMHUKE:
A = pAV
2.2.6
Beruncnenue paboTsl 1o rpaduky mpoiecca Ha pV-auarpamme
[IepBblil 3aKOH TEPMOAVMHAMUKH:
Q12 =AUz + A1, = (U, = Uy) + A,
2.2.7
Anunabara:
Q12 = 0= Ay, = (U; — Uz) = AUy,
2.2.8 Bropoii 3akon TepMoanHamuku. HeoOpaTtumble nporiecchbl
[Tpuniumne! gerictBus TemaoBbix MamuH. KIT/:
2.2.9
Maxkcumansnoe 3nauenue KIII. [ukin Kapno:
T.. -T T
2210 max M = Mg — _Br O wm ] mem
T Ty
VYpaBHEHHE TEIIOBOTO OajlaHca:

SJIEKTPOAMHAMUKA

3.1

DJIEKTPUYECKOE ITIOJIE




3.11

DJNeKTpu3anus Tel U €€ NPOSBJICHUS. DIEKTPUUECKUN 3apsi.

JlBa Buja 3apsaa. OJNEMEHTapHBIA DSJIEKTPUUECKUN 3apsim.

3aKOH COXpaHEeHHUsI SJIEKTPUUECKOTO 3apsiia

3.1.2

3.1.3

B3aumoneiictBue 3apsanoB. Toueunsie 3apspl. 3akoH KyioHa:

B OTHOPOAHOM BCHICCTBC C [[HBJICKTpH‘-IGCKOﬁ

IIPOHUIACMOCTBIO

_ 1 el

F= k|{?1|- E}J — !
&r” 4mes, 17

Onexktpuueckoe mnone. Ero neiictBue Ha

3apsabl

QJICKTPHUYCCKUC

3.14

HaprI)I(éHHOCTB QJICKTPHYCCKOI'O ITOJIA:

-

N F

qnpoGHbIﬁ

[Tone Toueunoro 3apsna:

OAHOPOJHOC II0JIC!

-

E = const.

KapTune! nMHMIA HanPsDKEHHOCTH 3TUX MTOJIEN

3.15

IloTeH1IMaabHOCTH QJICKTPOCTATUYICCKOI'O T10JIA.

Pa3zHOoCTh MOTEHIIMATIOB 1 HANIPSIKEHUE:
A1z = q(p1 — P2) = —qAd = qU.

HOTGHI_[I/IaJ'[I)HaSI OHEPTUA 3apsaa B 3JICKTPOCTATUYCCKOM ITO0JIC:

W =q¢



HOTGHHI/IEUI SJICKTPOCTATHUYCCKOTI'O ITOJIA:

¢_K
q

CBs3b HaprI}KéHHOCTI/I IIoJIA W PA3sHOCTH ITOTCHLHAJIOB JJIsA

OJTHOPOHOTO 3eKkTpoctaTudeckoro moist: U = Ed

[IpuHUMI cynepno3uuy 3JIEKTPUUECKUX MOJTIEH:

3.1.6 E=E +E+..,¢0=¢; +P+...

[IpoBOAHMKY B 3JIEKTPOCTATUYECKOM I1OJIE.
VYcioBue paBHOBECHS 3apsAA0B: BHYTPU IIPOBOIHUKA

3.1.7
Et=0

, BHYTPHU ¥ Ha IIOBEPXHOCTH IPOBOJHUKA ( = const

318 [[I/ISJ'ICKTpI/IKI/I B JJICKTPOCTATHUYCCKOM IIOJIC. HI/ISHCKTpI/I‘leCKaﬂ
IMPOHUIACMOCTb BCUICCTBA €

Konaencarop. DinekTpoéMKOCTh KOHICHCATOPA:

q
C=—
U

3.19
aﬂeKTpOéMKOCTB IIJIOCKOI'O KOHACHCATOpa:

£gyS

d

HapannenLHoe COCANMHCHUC KOHACHCATOPOB:

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

IlocnenoBarenbHOE COETMHEHUE KOHIEHCATOPOB:
3.1.10
1 1 1

U=Ui+ Uz y=qz=.., 7 — =+t
ocJa 1 2




3.2

3.1.11

DHEPrus 3apsHKEHHOTO KOHJIEHCAaTOpa:
qu CU? ¢*

N 2 2C

3AKOHBLI IIOCTOAHHOI'O TOKA

3.2.1

Cuia Toka:

IlocTostaHbI TOK: I = const

Jns mocrosiHHOrO TOKA q = It

3.2.2

3.2.3

VYciioBHS CYILIECTBOBAHUS 3JIEKTPUUYECKOTO TOKA.
Hanpsoxkenne U u OJIC E

3axon Oma i yyacTKa Lenu:

I_U
"R

3.24

DnexTpuyeckoe COIPOTHUBIICHUE. 3aBUCUMOCTH
COTMPOTUBIIEHUSI OJHOPOJHOTO MPOBOAHHMKA OT €ro JJIMHBI U

ceucHHs. Y AeIbHOE COIIPOTUBJICHHUEC BCIICCTBA.

l
R=p§

3.25

Hctounuku Toka. 3/[C uctouHmka Toka:

ACTOpOHHPIXCPIJ'I

q

E =

BHYTpeHHee COIIPOTUBJICHUEC UCTOYHHKA TOKA

3.2.6

3akon OMa /1715 IOJTHOU (3aMKHYTOM) 3ekTpuuyeckoil uenu: E

=]R + Ir, oTkyna




3.2.7

3.2.8

3.2.9

3.2.10

[TapannenbHoe COeMHEHUE IPOBOAHUKOB!
I=11+12+.,Ul=U2=.,
1 1 1

=—+—+..
Rnapann Rl RZ

HOCHGI[OBaTeHBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=.,
RI'IOCJI = Rl + R2+...

Pab6ota snexkrpuuaeckoro Toka: A = [Ut.
3axoH Jlxoyns — Jlenna:

Q =I%Rt

Ha pe3ucrope

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

MOHIHOCTI) SJICKTPUYCCKOT'O TOKA:

A4
P=—010 =IU

A7 a0
TemnoBas MOIIHOCTE, BEIIENAEMAs Ha PE3UCTOPE:

-
e

2y U
P=PR=—=IU
R
MOIJ_IHOCTL HCTOYHHKA TOKA:
A
p=—% =EI
At

CBOOOJHBIE ~ HOCHUTENM  JJIEKTPUYECKUX  3apaoB B
MIPOBOAHMKAX.  MeXaHu3Mbl  MPOBOJUMOCTH  TBEPIBIX

MCTAJUIOB, pacCTBOPOB H pacCiljiaBOB JJICKTPOJIUTOB, Ta30B.




[TonynpoBoauuku. [ToynmpoBOAHUKOBBIN A0

3.3 MATHUTHOE ITIOJIE
MexaHnueckoe B3aMMOJICHCTBHE MarHUTOB. MarHuTHoe moJie.
Bekrop MmarHuTtHOM wmHAykuuu. IIpuHnun cynepnosuuuu
MAarHUTHBIX MOJEH:
331 B =By + By+...
Jluaun  uwHAYKOMM MarHUuTHOTO 1nons. KapTuHa nuHMM
WHIYKIAA MarHUTHOTO oJIst MOJIOCOBOTO u
MIOIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB
OnbiT Opcrena. MarHuTHOE 10JIE TPOBOJHUKA C  TOKOM.
235 Kaptuna nuHMI WHAYKIWW MArHATHOTO TOJS JJIMHHOTO
o MPSIMOTO MPOBOAHUKA U 3aMKHYTOI'O KOJBLEBOI'O MPOBOAHUKA,
KaTYIIKA C TOKOM
Cuna Amnepa, e€ HanpaBJIEHUE U BEJINYUHA:
F, = IBlsina
3.3.3 , r7e o — yroj Mexay HarpaBJI€HUEM ITPOBOIHUKA U BEKTOPOM
B
Cuna Jlopeniia, e€ HanpaBJICHUE W BEJIMUMHA:
Fnop =l q | vBsina
TJI€ 0L — YToJl MEXAy BEKTOpPaMHU
v
3.34
B
. JBM>KeHHe 3apsyKEHHOM YacTHIbl B OJHOPOAHOM MarHUTHOM
nose
34 DJIEKTPOMAT'HUTHAA UHAYKIA
[ToTok BeKTOpa MarHUTHOM MHIYKIIUU:
3.4.1 ® = B,S = BScosa




3.4.2

SIBnenue annexkrpoMarHuTHOW HHAYKIMU. DJIC uHIYyKIIMK

3.4.3

3aKOH 3JIEKTPOMarHuTHON MHAYyKIMu Dapajes:

AD
E = =@

Ar—0

344

Ly
\-I/ )
!
——

O/1C uHAYKIMU B IPSIMOM MTPOBOJAHUKE JTTMHOM |,

ABMXKYHIEMCS CO CKOPOCTBIO

(vLi)
B OJTHOPOJIHOM MarHMTHOM MoJje B:
| E; |I= Blvcosa

, TJIe 0. — yTOJI MEXy BEKTOpoM B 1 HOpMmalibro

n

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPbI

-
-

lnv

; €CITN

4




3.4.5

3.4.6

3.4.7

TO
| E; 1= Blv

[IpaBuio Jlenna

NHAYKTUBHOCTB:

, umu O = LI
Camounnaykuus. 31C caMOUHIyKIIUY:

A
Eﬂ-=—L—L ——1r,
Afly

3Hepr1/m MAarauMTHOI'O ITOJIA KaTyIIKU C TOKOM:

W_LI2
ETo2

3.5

OJIEKTPOMAT'HUTHBIE KOJIEBAHMA 11 BOJIHbBI

351

Konebarenbubiii  koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE

KoJieOaHus B U€ATHHOM K0JIeOaTEThbHOM KOHTYpE:
[ q(1) =q ey sin( 0t + )

]fffﬁ] =, = O, €08( 38 + @y ) = I, cos(cat + )
®opmyna Tomcona:

T =2nVLC

, OTKyJa




CBs13b aMIUTATYABI 3aps/ia KOHJEHCATOPA C aMIUTUTYIOW CHITBI
TOKAa TIpU CBOOOIHBIX JJICKTPOMATHUTHBIX KOJCOAHUSX B

niacajibHOM KoJieOaTeIbHOM KOHTYpPCE:

Qoax = —

()]

3aKOH COXpAaHEHHUs SHEPTUU B WJICATHLHOM KOJIEOATeThHOM

KOHTYpe:
3.5.2
3.5.3 BrIHyX1eHHBIE 3JIeKTPOMarHUTHBIEC Kosiebanus. Pesonanc
[lepemennsiii Tok. [IpomsBoacTBO, mepemada u morpedieHne
NEKTPUYECKON SIHEPTUU
354 §) 3 3 =
cus LIT CU- LI
+ = mx = =X — const.
2 2 2 2
CBolicTBa 2JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BEKTOPOB B 3JIECKTPOMarHUTHOM BOJIHE B BaKyyMe:
3.5.5 - e
ElBlc
356 [Ixana JJIEKTPOMAarHUTHBIX BOJIH. IIpumenenue
9JIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
3.6 OIITUKA
36.1 [IpssmonuHEiHOE pPAcIpOCTpaHEHHE CBeTa B OJHOPOJHOMN
cpene. Toueunslit uctouHuk. Jlyd cera
3aKOHbBI OTPa’KEHHUS CBETA.
a=pf
3.6.2
alP
LSS
3.6.3 [TocTpoenne n3o00pakeHHii B IUIOCKOM 3epKaiie
3aKOHBI IPEJIOMIIEHUS CBETA.
3.6.4

HpeHOMJICHI/IC CBETAa:

nqisina = n,sinf.



AOCOJIFOTHBIN MOKa3aTesIh MPETOMIICHHS:

c
Nagc = ;

OTHOCHTENBbHBIN NIOKA3aTENb IPETOMIICHUS:

np 1
nOTH = =
1 V2

Xox iydeil B mpu3Me.
\"1 = 1"2 u H].}']. = Hli'l
COOTHOIIIEHNE YacTOT M COOTHOIIECHUE UIMH  BOJIH IIpH

nepexo/ie MOHOXPOMAaTHYECKOTO CBETa Yepe3 IPaHHMIly pasjela

ABYX OIITUYCCKUX CPCU:

ny<n Hy
oy L
3.6.5 [TonHOE BHYTpEHHEE OTPAKEHUE.
[IpenenbHbIii yroi MOJTHOTO BHYTPEHHETO OTPaKEHUSI:
. 1 ny
Sina,, = =—
Noru n
Cobuparoniiue W paccewBarolIMe JUH3bl. TOHKas JIMH3A.
DOKyCHOE PACCTOSTHUE M ONTUYECKAs CHJIa TOHKOW JIMH3BI:
3.6.6 D !
. . - F
®opmysia TOHKOH JIMH3bI:
3.6.7 1 1 1
—t—=—=
d f F




3.6.8

VBenuueHue, JapaeMoe JIMH30M:

h |fl
P=0="a

F\ h
f

e

B ciyuae paccenBaronieit JMH3bI:

1
DO0=F =—=0,
D

r =

h |fl
- a !

Xox nyda, IpPOLIEANIEro JMH3Y MO IPOU3BOJIBHBIM YIJIOM K
e€¢ rmaBHOM onTuyeckod ocu. IlocTpoenue u300pakeHUH
TOYKM M OTpe3Ka MpSAMON B COOMpAIOLIUX M PACCEUBAIOIINX

JIMH3aX U UX CUCTEMax

3.6.9

3.6.

®0T0annapaT KaK ONTHYECKUMN HpI/I60p. I'ma3 kak onTudeckas

cucreMma

WNnrtepdepennus cera. KorepeHTHble HCTOUHUKH. Y CIOBHS
HaOI0AeHUS MaKCHMYyMOB u MHUHUMYMOB B
MHTEpPEPEHIIMOHHON  KapTHMHE OT  JIBYX  CHH(]a3HBIX

KOTCPCHTHBIX HCTOYHUKOB:

A
MAKCIIMYMBI — A=2m =, M= 0,£1.£2, 3

e

v
MITHIIMYMET — .-J.={2m+1_];, m=0,£1,+2 +3

e




Judpakuus cBera. JudpakuwonHas pemé€Tka. YcCIoBUE
HaGJIIOHGHI/I}I TJIaBHBIX MaKCUMYMOB npu HOpMaJIbHOM
MaJICHUd MOHOXPOMATHYECKOT0 CBETAa C JUTMHON BOJIHBI A Ha

pemérky ¢ nmepuoaom d:

3.6.11
dsing, =mA,m=0,+/-1,+/-2,+/-3,...
3.6.12 Jucniepcus cBera
4 KBAHTOBAS ®U3MKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU Y AJIN3M
411 I'umore3a M. ITnanka o kBantax. ®opmyma [Inanka: E = hv
®dotonsl. DHeprus GoToHa:
E=hr="C=
=hv=—=pc
41.2
Nmnynbse dpoToHa:
_E _hw h
P=C=7C ™7
4.1.3 ®dorordpdext. Onbrtel A.I'. Ctonerona. 3akonsl GoTodPdexta
VYpaBHenue DiiHmreiiHa i porodddexra:
E(l)OTOHa = ABbIXOAa + EKHHmG,X'
rae,
hc
Ecl)OTOHa =hv = 7'
4.1.4

ABbIXO,C[a = thp =

2
mv max

Exm-xmax - 2 eUsan




JlaBieHue cpera.

4.1.5 JlaBiieHre cBeTa Ha MOJHOCTHIO OTPAXKAIOLIYI0 TOBEPXHOCTh U
Ha TMOJHOCTBIO MOTJIOIAIOUTYIO TIOBEPXHOCTh
4.2 OU3MKA ATOMA
421 [Inanerapnas mozens aToma
[Mocrymarer Bopa. U3nydyenune u mornomieHne (OTOHOB IMPHU
Mepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTUH HA JPYTOil:
he
4.2.2 hvmn = = |‘En _Em|
Y
JInnenyaTple CIIEKTPBI.
CriekTp ypOBHEW SHEPrUU aToMa BOJIOPOAA:
4.2.3 13 6
—13,63B
E =——— n=123 _
n*
4.3 OU3NUKA ATOMHOI'O SA1PA
431 Hyxnonnas moxmens simpa ['eitzenOepra — VBanenko. 3apsin
o snpa. MaccoBoe uucino sapa. M3oromnst
PannoakTuBHOCTD.
Anbda-pacnan:
A A4 4
ZX—7Y+,He
bera-pacnan.
DNeKTpOHHBIN B-pacnan:
4.3.2 N N 0
FX— Y+ je+v,
[TosutponusIii B-pacnan;
A A 0=, .,
s X—=- Y + e+ v,
lNamMmma-uznydenue
3aKoH paJIM0aKTUBHOTO paclajaa:
-t
4.3.3 N(t) = Ny * 2T




[TycTh m — Macca paanoakTUBHOIO BenlecTBa. Toraa

-t
m(t) =my* 2T

4.3.4

S nepubie peakuuu. JleneHue u CUHTES A11€p




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






		2026-10-09T16:33:37+0300
	Анисимов Александр Васильевич
	Я являюсь автором этого документа




