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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKEe Ha YpOBHE CpelHero obmero oo6pa3oBaHUs
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 yueObHoro npeamera «dusnka» B 00pa30BaTEIbHBIX OpraHU3AMIX
Poccuiickoit ~ ®deneparnuy,  peaqu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKIPEIMETHBIX W BHYTPHUIIPEAMETHBIX CBS3EH,
JOTUKM y4eOHOro Impolecca, BO3PACTHBIX OCOOEHHOCTEH OO0y4aroUIUXCH.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yueOHoro npeamera «DPu3nka» Ha yriyoJIEHHOM 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
OoOy4Jarommmcsi, KOTOpblE HEOOXOAWMBI i1 MPOJOJKEHHs OoO0pa3oBaHUs B
opraHuzanusx NnpodecCUOHATLHOTO O00pa3oBaHWs MO Pa3IUYHBIM  (DU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

B mnporpamme 1o (QusMke ONpenensioTCs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOEHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 00IIero 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 cpeaHero 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;

coziep>kanure yueoHoro npeamera «dusuka» no rogam o0ydeHus.

[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 JJISI pEAM3alUd  PA3IUYHBIX METOJUYECKHUX
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 CYIIECTBEHHBIN 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,
dbusmgeckoir reorpadueir u actpoHommer. lcmonp30oBaHWE W AKTUBHOE
npUMeHeHHnEe (U3NYECKUX 3HAHWM OMPENeNUIo XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJlaHHbIMM CBOWCTBaMHU. M3ydyeHue
(GU3MKK BHOCUT OCHOBHOM BKJIad B (OPMHUPOBAHHE €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
PSI UAEH, KOTOPBIE MOKHO PaCCMaTPUBATh KaK IMPHUHIMIIBI €r0 TOCTPOCHUS.

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 (DU3UKH
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 (U3MYECKON HAayKH, OCMBICIICHHE CBSI3M Pa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIECTBa, a TaKkKe C MHPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc gusnku yriry0iEHHOTO ypoBHS
IIPEAINOoaraeT 3HaKOMCTBO € IIMPOKUM KPYI'OM TEXHHUYECKHX M TEXHOJOTMYECKHX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. IIpu 3TOoM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSMIEHHBIX JKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKH M TEXHOJIOTUH, a Takxke OOCYKICHUS
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
IOPUHLINAIIAX 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 YYEHHYECKOTO 3KCIEPUMEHTA,



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 kKoHue 10 u 11 kimaccoB, mubo mocie mepBoro 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 MTOHUMAETCs] CaMOCTOSITEIbHOE UCCIIEeI0BAaHUE, 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 JJII 3THX BHJIOB YYCHHYECKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4acTHUKaMU 00pa30BaTeIbHOrO MpoIecca UCXOAsl U3 OCOOEHHOCTEW MOYPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIIECIOBAHUS 3aBUCUMOCTEH (PM3MYECKUX 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 (DU3MUYECKOU MOJENbIO, TO3BOJSIONINE MPUMEHSThH
U3YYEHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak U
WHTErpUpys MPUMEHEHHE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KauyecTBEHHBIX 3aj1a4y
MPUOPUTETOM SBJISIFOTCS 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue 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-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Ke JIEMOHCTPAllMOHHOE 000pYI0BaHHE.

JlemoHCcTpaniMoHHOE  000pyZoBaHue (OpMHpPYETCS B COOTBETCTBUU C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET TOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpamMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
WCCJICMOBAHMUSI  M3Yy4YaeMbIX  SIBIEHUW ©  TPOIECCOB, JMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMECHCHU.

JlabopaTopHoe 000OpyIOBaHHE JII YYEHUYECKHX TPAKTHYECKUX pPaboT
dbopmupyeTcssi B BHJI€ TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeurnBaeTCs B pacuére



OJTHOTO KOMIUJIEKTa Ha JBYX OOydaromuxcs. TeMaTH4ecKue KOMIUICKTHI
7a00paTOPHOTO O00OPYMOBAaHMS JOJKHBI OBITH TOCTPOCHBI HA KOMILUIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, @ TaKKE KOMITBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

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

dbopMHEpOBaHWEe WHTEpPECa W CTPEMJICHUS OOyYarOIMXCS K HAYYHOMY
U3YYECHHUIO TPUPOJbI, Pa3BUTUE WX HUHTEIUIEKTyalbHbIX M  TBOPYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN O HAYyYHOM METOJIe MO3HaHUs U (HOpMHUpPOBAHUE
UCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

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

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

JlocTikeHHne 3TUX Ielield 00ecneuyrnBaeTCsl peleHuEeM CIEAYIOIUX 3a1ad B
npoI1iecce u3yueHus Kypca GU3uKU Ha YPOBHE CPETHETO O0IIEero 00pa3oBaHUsI:

NpUOOpPETEeHNE CUCTEMBI 3HAaHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOpHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISIpHYIO  (U3UKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

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

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOIINX CAMOCTOSITENBHOE CO3JaHHue
dbu3nyeckoil MojJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajlaud, B TOM YHCJE 3ajad
WHXXEHEPHOT0 XapaKTepa,

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

OBJIQJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TPOBEACHUS
bU3MYeCKX JKCIEPUMEHTOB, aHalIM3a W HWHTEpHperanuu uHpopmMammu,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuUTHE UHTEpEca K chepam mpodecCHOHAIBHON NeATeTLHOCTH, CBI3aHHOM
¢ pU3UKOH.

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

Ha uzyuenue ¢usuku (yriayOn€HHBIN ypoBEHb) Ha YPOBHE CPEIHETO OOIIEro
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 paboOT SBISETCA PEKOMEHIOBAaHHBIM, YUWUTEIbh JEJNaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

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

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

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

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIN Ta3, TOUYCUYHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aK0H, TPAHUIIBI €r0 MPUMEHUMOCTU. DU3ndeckas
TEOPUSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

WN3mepeHre cuiibl TOKAa M HANPSHKEHUS B I1I€NU IMOCTOSHHOTO TOKAa TMpPH
MOMOIIIM aHAJIOTOBBIX U IIU(POBBIX U3MEPUTETHHBIX TPUOOPOB.

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

Pazgen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexannueckoe ABWKEeHHE. OTHOCUTENBHOCTh MEXaHUYECKOrO JIBUYKCHHS.
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
YCKOPEHHUE MaTepUaibHOW TOUYKH, UX MPOEKIMM Ha OCH CHUCTEMBbl KOOPJMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOe majeHue. YCKopeHue CBOOOIHOTO majeHus. J[BuxkeHue 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
OKPY)KHOCTH. YTJOBas WU JIMHEWHasi ckopocTh. Ilepumon u uvactora oOpaiieHwusl.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOIMYECKHE IMPOIECChl: CHUIAOMETP,
JBMKCHHE CHApSIOB, LIETIHbIE, IIecTepéHYaThle W peMEHHBIC Mepenayw,
CKOPOCTHBIE JIU(DTHI.

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanre ABMXKEHUN C UCTIOIb30BAHUEM MEXAHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

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

Hanpasnienue cKkopoCcTH MpH IBUKEHUH 110 OKPY>KHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PELYKTOPE.

CpaBHeHHME IyTeW, TPAEKTOPUN, CKOPOCTEW MABMIKEHUS OJHOTO M TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

N3mepenne yckopeHusl Mpu MpsIMOJIMHEHOM PaBHOYCKOPEHHOM IBU)XKCHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUS Tella, OpPOILIEHHOTO TOpu3oHTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLUOHAIBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
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 MaTEpUAIbHBIX 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 Keriepa. [lepBas kocMudeckasi CKOPOCTb.

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

Cuna tpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUJla TPEHHS
nokosi. Koadduument tpenus. Cuna conpoTHBIEHHS TNPU JBHKEHHHM Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Jasnenune. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Hemoncmpauuu.

HabGnronenue nBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHHME  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.

L{eHTpOoOeKHBIE MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUSI IOKOS, KAYEHUSI U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI NIPU JBMXKEHHHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka TUIOTE3bl O HE3aBUCHMOCTH BPEMEHH IBUKEHHS OpycKa Io
HAKJIOHHOM INTOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €ro 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 kod(duimenta TpeHUs 1Mo BETWYUHE YIIIOBOro KoddduimeHnra
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. [locTtymarenbHoe W BpamjaTeabHOE JIBUKEHUE
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.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKHE IPOLECCHI: KPOHIUTEWH,
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 MaTepUaIbHbIX TOYEK. L{eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH>)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 MOJIAX.

PaboTta cunsl Ha MajqoM M Ha KOHEUYHOM IepemelleHud. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHple W HENOTEHUWANbHbIE Cuibl. [loTeHnmaneHass >SHeprus.
[ToreHuuanbHast SHEPTUs YHIpyro AeQOpMUPOBAHHOW Mpyx HUHBL. [loTeHIManbHas
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.

Cesi3p pabOThl HEMOTEHIHUANbHBIX CHJI C HW3MEHEHHEM MEXaHUYeCKOU
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXAaHHUYECKOW SHEPTUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMACAIbHOM JKUIKOCTH Kak CJEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCcTpoMCTBAa U TEXHOJIOTHYECKHUE ITPOLIECCHI: IBUKEHUE 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 padomul, npaKkmuKym.

M3mepenne nMiryiibca Teiia o TOpMO3HOMY ITYTH.

W3mepenune cuibl TATHM, 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 W3MEHEHUSI TOTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CUJIIBI
TpEHUSI.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JABMXKEHHM Tella MO0 HAKJIOHHOM
IIJIOCKOCTH.

Pa3znea 3. MosekyasipHas pu3uKka U TEPMOJUHAMUKA.

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOI meopul.

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



Mozened. Macca u pa3Mepel MoJiekya (aromoB). KosmuecTtBo BemiecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
TeMriepatypa (mkana temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccrl B
UJcabHOM Tra3e C T[IOCTOSHHBIM KOJMYECTBOM BemlecTBa. [ 'paduueckoe
MIPE/ICTaBICHUE U30TPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

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

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

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

Jemoncmpayuu.

Mopenu IBUXKEHUS YaCTHL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOIO JIBUKEHUS.

Huddysus sxkuaKocTen.

Mogens onsita llTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTauIn4ecKuX pemeToK.

HabGnrogenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKkym.

HccnenoBanre mpouecca YCTAaHOBJIEHHUS TEIUIOBOTO PABHOBECUS  IPHU
TEMJI000MEHE MEX Iy TOpsSUYEil U XOJIOAHOU BOJOM.

W3yyeHue H30TEpPMUYECKOrO Mponecca (PeKOMEHAOBAaHO MCIOJIb30BaHUE
uudpoBoii 1abopaTopun).

N3yuenune n30X0pHOro mnpoiecca.

N3ydenne nzobapHoro npoiecca.

ITIpoBepka ypaBHEHUS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mauiunul.

Tepmoaunamuueckas (T[]) cucrema. 3agaHue BHEIIHUX YCIOBUW IS
TEPMOJIMHAMUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHKE napaMeTpsol. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



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

Mogens uaeanbHOro Tra3a B TEPMOJMHAMHUKE — CHCTEMa YpaBHEHMHI:
ypaBHeHHe MenpaeneeBa—Kianeiipona U BbIpaXeHUE JUIsi BHYTPEHHEH JHEPTHUMU.
VYcnoBus MPUMEHUMOCTH 3TOM MOJENIN: HU3KAsl KOHIIEHTpAlus 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEU SHEPTUUd OJHOATOMHOTO HJEaTbHOIO
rasa.

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

DneMeHTapHasi paboTa B TepMoJuHaMuKe. Beruncienue 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
TEIUTIOEMKOCTH BellecTBa. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpPaHHUs
TormBa. Pacuér koiuuecTBa TEIUIOTHI Npu Temionepenade. l[lonstue 006
aanabaTHOM Tpoliecce.

[lepBblidi 3aKkOH TepMOAMHAMHKU. BHyTpeHHsAss »sHeprus. KommuectBo
TEIJIOTBHI W paboTa Kak Mepbl  W3MEHEHUS  BHYTPEHHEH  HDHEpruu
TEPMOJUHAMUYECKON CUCTEMBL.

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX MPOIECCOB: YEpE3
3aIaHHOE€ PABHOBECHOE COCTOSIHUE TEPMOJMHAMUYECKOW CHUCTEMBI MPOXOIUT
eIMHCTBEHHAs aanabara. AGCOIIOTHAS TeMIeparypa.

Bropoii 3ak0OH TEpMOJMHAMHMKH JUIA  HEPABHOBECHBIX  IIPOLIECCOB:
HEBO3MOXHO TepeiaTh TEIIOTY OT 00Jiee XOJOAHOrO Teja K 0osiee HarpeToMy 0e3
komneHcanuu (Knaysuyc). HeoOpatumMocTh NpUpOIHBIX MPOIIECCOB.

[TpuHuMIb! HecTBUA TerIoBbiX MamuH. KIT/T.

MaxkcumansHoe 3Hauenue KII. [ukin Kapno.

DKOJIOTMYECKUE ACMIEKThI MCMOJIb30BAHUS TEIUIOBBIX JBUTaTener. TemnoBoe
3arps3HEHUE OKPYKAIOIICH CPe/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIM W KapOIOpAaTOpHBIA JABUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpaTyp, YTUIM3ALUS «TEIUJIOBBIX» OTXOJ0B C
WCIIOJI30BaHMEM TEIUIOBOTO HAacOca, YTUIIU3AIUs OMOOPTaHUYEeCKOTO TOILIUBA JIJIs
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 KoHaeHcamwms. lcmapeHue W KurieHue. Y IelbHas
TEIJIOTa Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIbHAS BIIAKHOCTD.

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

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

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

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

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

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
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 siBIeHuUs.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAXKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI MIJIABJICHHUS JIbJA.

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
IIPUJIOKEHHON K HEMY CHJIBI.

Pa3znen 4. JiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

OnexTpuzanys Tel U €€ NPOSBICHMs. OJIEKTpUYECKHi 3apsn. JlBa Buzaa
DNEKTPUYECKUX 3apsAaoB. [IpOBOAHMKM, IHAJIEKTPUKA W  IOJYHPOBOJIHHKHU.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUSA DIJIEKTPUYECKOIO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE DIEKTPUUYECKOE TOJIE.

[IoTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO 0. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIIMAIOB ISl DJIEKTPOCTATUYECKOrOo TMojis (KaKk OJHOPOJHOTO, Tak H
HEOHOPOJIHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OECKOHEYHOM TUIOCKOCTU. KapTuHbl JIMHUN HaNpsLKEHHOCTH ATUX TMOJEH 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 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

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

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIEKTPUYECKOE T0JIEC 3aPSKEHHBIX IIIAPUKOB.

DIEKTPUYECKOE T0JIE IBYX 3aPSKEHHBIX IJIACTHH.

Mopnensb anekTpocratuyeckoro reHeparopa (Ban ge I'paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOUCTBO U JICUCTBUE KOHJIEHCATOPA MTOCTOSHHOM Y MMEPEMEHHON EMKOCTH.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMHU U AUJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus IEKTPUUECKOTO MOJI 3apKEHHOTO0 KOHJIEHCATOPa.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OueHka cui B3auMOJEHCTBUS 3apSyKEHHBIX TEJ.

HabGmronenue npeBpaiiieHrs SHEPTUH 3apsHDKEHHOTO KOHICHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHnne npoTekaHusi TOKa B LEMU, COJACPHKAILIECH KOHIEHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEIOBATEILHOM COCIMHEHUU KOHJIEHCATOPOB.

HccnenoBanne pa3psaa KOHIECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcioBusl CymecTBOBaHUS ITOCTOSIHHOTO JJIEKTPUYECKOrO TOKa. McTOUHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

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

[TocnenoBaTenpbHOE, 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) DJJICKTPUYECKOW Ienmu. MOITHOCTh MCTOYHHMKA TOKA.
KopoTkoe 3ambIkaHue.

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HANpPSDKEHUSA I PEe3UCTOopa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IJC. KopoTkoe 3aMbIKaHHE TalbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

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

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKkmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenne yaenbHOro CONPOTUBIIEHUS TPOBOIHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUSI IS JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONTPOTUBJIEHNSI HCTOYHHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HON MOLIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTbH COINPOTUBIECHUS METAIOB OT
temmnepatypbl. CBEpXIPOBOAUMOCTb.



DneKkTpuYecKuil TOK B Bakyyme. CBOICTBA 31E€KTPOHHBIX ITyYKOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onexrposn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuii TOK B ra3zax. CaMOCTOSITENIbHBIA M HECaMOCTOSATEIIbHBIN
paspsan. PaznuyHele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHU4ecKue yYCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: Ta30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajlbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

HckpoBoii paspsa ¥ IpOBOJIUMOCTb BO3/1yXa.

CpaBHeHHE MPOBOJIMMOCTH METAJIIOB U TIOJYIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuit saxkcnepumenm, nabopamopnoie padomol, nPAKMUKyMm.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccnenoBaHue  3aBUCMMOCTH  COIPOTUBIIEHHS — TEPMOpPE3UCTOpa  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 MOTPEITHOCTH U3MEPEHUN (PU3UUYECKUX BEJTUYMH.
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.

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

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YUEHUEM MEM 00068 HAYUHOZ20
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



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

Mamemamuka: pemieHUe CUCTeMbl ypaBHeHHMH. JluneilHas QyHKUUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
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 JKHBBIX OpPraHM3MOB, TEIIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTuiau3anusg OHOOPraHMYECKOro TOIUIMBA JUIs  BBIPAOOTKM  «TEIJIOBOM» U
3JIEKTPO3HEPT U, IOBEPXHOCTHOE HATSKEHNUE U KAIWJUIAPHBIE SBJICHUS B IPUPOJE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBL, HJIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHYECKAS JUCCOIUAIINS, TaTbBAHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghusa: BnaxxHoCTh BO3/yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozua: npeodOpa3oBaHue ABMXKEHUN C HMCIOJNb30BAaHHUEM MEXaHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKLUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCIOJIh30BaHNE 3aKOHOB COXPaHCHHS
MEXaHUKH 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, 3a3€MJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsAHbIE JIAMITbI, TOJTYIPOBOIHUKOBEIE PUOOPHI, TaTbBAHUKA.

11 KIIACC

Pa3znen 4. DaekTpoauHaMuKa.

Tema 4. Macnummnoe noe.

B3auMonencTBre IOCTOSAHHBIX MArHUTOB M IPOBOJHUKOB C TOKOM.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHUTHBIX NOJEU. JIMHUYM MarHUTHOU MHAYKIIUH.

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (TIPSIMOTO MPOBOJHMKA, 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 MoJjie. PaboTa cuisl Jlopenna.

MaruautHoe nose B Bemecte. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHru4eckue yCTpPOMCTBA M TEXHOJIOTUYECKHE TMPOLECCHI: IPUMEHCHUE
MOCTOSTHHBIX MarHuTOB, AIEKTPOMArHUTOB, TeCTep-MYJIbTUMETD,
AIIEKTPOABUTATEND SIKOOU, YCKOPHUTENHU 3JIEMEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KaptiHa 7uHHMA  WMHAYKOWM  MArHATHOTO  MOJS  IOJIOCOBOTO M
MI0JIKOBOOOPA3HOTO MOCTOSIHHBIX MAarHUTOB.

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

B3anmoseiicTBrue 1BYX NPOBOJIHUKOB C TOKOM.

Cuiia Amrnepa.

[eiicTtBrue cunbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOnronenue nBUAkEHUsI MyYKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHIMT NENCTBUS ANEKTPOUZMEPUTEITHHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccnenoBanre MarHUTHOTO TMOJIA MOCTOSIHHBIX MAarHUTOB.

HccnenoBanre CBOMCTB (peppOMArHeTHKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CUJIBI TOKA.

Onpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE M3MEPEHUS CHIIBI AMIiepa.

Tema 5. dnexmpomazHumnas uHOYKYus.

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

OJIC mHAyKIMM 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.

TexHuyeckue yCTpONCTBA M TEXHOJOTMYECKHE MPOUECChl: MHAYKIMOHHAS
Me€4Yb, COJICHOWU/I, 3alllUTa OT JICKTPU3ALMU TEJI IPU ABUKECHUN B MArHUTHOM M0JIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd IJIC UHAYKUIUM OT CKOPOCTH HW3MEHEHUS
MarHMTHOTO MOTOKA.



IIpaBuio Jlenna.

[TaneHne MarauTa B alFOMUHUEBOH (METHOMN) TpyOe.

SIBneHne caMOMHIYKIIUH.

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

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKYM.

HccnenoBanue sSBIEHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOTO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

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

Amruutyna U ¢asza kojnebanuil. CBA3b aMIUIUTYAbl KOJIEOAHUM HCXOJIHOMN
BEJIUYMHBI C aMILTUTYIaMU KoJIeOaHUM €€ CKOPOCTH U YCKOPEHHUSI.

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

[TonsiTue o 3aryxaronux kKonebanusx. BeiHyX)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOJIEOaHUS.

TexHHuecKue yCTpONUCTBAa U TEXHOJIOTMYECKUE MPOLIECCHl: METPOHOM, YaChl,
KaueJu, My3bIKaJIbHbIe MHCTPYMEHTHI, ceiicmorpad.

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCHUMOCTH NIEPUOJIA MANbIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

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

HccnenoBanre koyiebaHUM TIpy3a Ha MACCHUBHOM TMpPYKHHE C LEJbIO
dbopmMupoBaHUs MPEICTABICHUN 00 HACATHHON MOJIENIN MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



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 3aTYXAIOMIMX KOJIeOaHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. Inexkmpomaznummnule Kojiedanus.

KonebatenbHbiii KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHBIE KoOJIOaHUS B
u7canbHOM KoJsiebaTenbHOM KOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJAEHCATopa ¢ aMIUIUTY/A0N CHIIbI TOKA B KOJIEOATEIIbHOM KOHTYPE.

3aKOH COXpaHEHMs SHEPTUH B HJI€aTbHOM KOJIe0aTeIbHOM KOHTYDE.

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

[lepemeHHBII TOK. MOIIMHOCTh MEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHIJIBI TOKA W HANpsDKEHHS TMpU Pa3IMYHON (opMme
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. Ilpom3BoacTBo, mnepepadya W NOTpeOJICHHE
IIEKTPUYECKON SHEPTHH.

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

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

Jemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMAarHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbiHyXIeHHbIE CUHYCOUIaIbHbIE KOJIEOaHUs!.

Pe3uctop, KaTymika MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKaA.

Pe3oHaHC mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTYyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

VY CeTpoiicTBO M MPUHIMI AEUCTBUS TpaHCPopMaTopa.



Mopens TMHUYM NEKTponepeadn.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmMuKym.

Nzyuenue tparncopmaropa.

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

HabGnrogenue 3;1eKTpOMarHUTHOTO 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 BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
T paKIms.

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

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJEKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3IYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anMHas opreHTalys BEKTOPOB B JIEKTPOMAarHUTHOM BOJIHE.

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

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

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYIKAOIIEH Cpebl.

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

Hemoncmpauuu.

OOpazoBaHue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOJI0JIbHBIX BOJIH.

KoneOmromnieecs Te10 Kak HCTOUHUK 3BYKa.

3aBUCUMOCTbD JJIMHBI BOJIHBI OT YaCTOThI KOJIEOAHU.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy 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, MOJSIpU3aIs, TudpaKiys, HHTephepeHITHs.

Oo6nHapyxeHue nHHPAKPACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



M3yueHne napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

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

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

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MMOKa3aTeb
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 €€ F€OMETPUH U OTHOCHTEIBHOTO
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. [lpumepsl 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.



Hccnenoanue npeaomMiieHus CBETa.

HaOnronenue noJiIHOro BHyTpEHHEro oTpaxkeHus. Mojieiab CBeTOBO/1a.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenre nBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 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 U3JIyUEHHUS 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.  [loctynatsel
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIbI.

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



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

Y4eHNYeCKui IKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI, TPAKTUKYM.

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

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMmemieHus Buna. I'unoresa [1nanka 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, JaBJICHME CBeTa Ha a0OCOJIOTHO
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 351eKTpoHOB Ha KpUCTaIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (PoTodddeKTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYOPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne dhoTope3ncropa.

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 noryonierre (GOTOHOB MpHU MEPEXo0/ie 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 (CIEKTPOCKOIT), JIa3ep, KBAHTOBbIN KOMIIBIOTED.

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

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 n3nydyeHus. 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.

Mertonsl perucTpanyy U UCCIIEIOBAHUS DIEMEHTAPHBIX YaCTHII.

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

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

EnuHcTBO QPU3nyueckoil 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 (10 TOTOBBIM (OoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCTIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHust OeTa-4yacTUl] aTFOMUHHAEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTUS acTpoHOMUU. [IpuKIIaHOE U MUPOBO33PEHUECKOE 3HAUYECHHE
actpoHomuu. [IpUMEHMMOCTH 3aKOHOB (UBUKHA IS OOBICHEHHS TPUPOIBI
KOCMHUYECKUX O0BEKTOB.

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

Bun 3Bé3gHoro Heba. Co3Be3nus, SpKue 3BE3MBI, IUIAHETHI, UX BHIUMOE
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» ISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. 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. Paguoranaktuky u kBazapbsl. UEpHBIE ABIPHI B sSApax
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobsieMbl aCTPOHOMUM.

Yuenuueckue naoniooenus.

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 Ttenmeckon JlyHbI, TJIaHET, TYMaHHOCTEH U 3BE3IHBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

Cnoco0bl n3mMepenusi (U3NYECKUX BEIMYUH C UCIOIh30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENBHBIX MTPUOOPOB M KOMIBIOTEPHBIX JATYUKOBBIX CHUCTEM.
AOCOIOTHBIC U OTHOCUTEIBHBIE TIOTPEITHOCTH U3MEPEHUHN (U3NUSCKUX BEIMYMH.
O1ueHka rpaHul] HOTPEUTHOCTEN.

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

O6o0maroniee NOBTOPEHUE.



O0o061menre U cucTeMaTu3alus CoAepKaHus pa3fenoB Kypca «MexaHukay,
«MonexynsipHasi pu3nMKa U TEPMOAUHAMUKA», «DNEKTpoanHaMuKay, «Konedanus
U BOJHB», «OCHOBBI CHENHAIBHON TEOPUH OTHOCUTEIBHOCTHY, «KBaHTOBas
busnKa», «IEMEHTbI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B DKOHOMHUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH cepax NedaTeIbHOCTH YelI0BeKa, pOJib U MECTO (DU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUECHUE ONMMCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U MPOTHOCTHYECKOW  (PyHKIMM
busnyeckoil Teopuu, poib HU3NIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3NYeCKOW KapTHUHE MHUPA, MECTO (PU3UYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSA3M.

N3yuyenue kypca ¢usuku yrayonénHoro 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
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (puanmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPENTHOCTU U3MEPEHUM, U3MEPUTEIIbHBIE TPUOOPHI, I pOoBast J1adbopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€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.

Buonocus: >nektpuyeckue SBIEHUS B JKUBOW MpUpOnE, KoyieOaTelabHbIC
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, KPUCTAIUINYECKAs: 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 IIOCTOSIHHBIX MAarHUTOB, 3JIEKTPOMAarHUTOB,
AJIEKTPOJBUTATEND IKOOM, TeHepaTOp MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JIMHUM JJIEKTPOIIEpenay, 3JIEKTPOJABUTATEIb, Paaap, PaguOIPUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynbTpa3ByKOBas JUArHOCTUKA B TEXHHKE,



HpOCKHHOHHbIﬁ aIrmapar, BOJIOKOHHasd OITHKA, COJIHCUYHAA 6aTape${, CITYTHUKOBBIC
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
PE3VJIBTATDI

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  YyOEKIECHHI, COOTBETCTBYIOUIUX
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 CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOydarmierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTh B CaMOYIpaBlIeHWH B  00pa3oBaTEIbHOM
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 POCCUHCKOU rpakIaHCKOU HUJICHTUYHOCTH,
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 CIHOCOOHOCTH OLICHUBATh CUTYyallMIO U MPUHUMATh OCO3HAHHBIC PEIICHMUS,
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 DOCTETHMYECKOE OTHOIICHWE K MHPY, BKJIKOYAs OCTETHUKY HAYYHOTO
TBOPYECTBA, MPUCYIIETO PU3MUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K pa3IuuHbIM chepaM mpo(ecCHOHATBHON AESITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBINA BRIOOpP Oyaymiel mpodeccuu M peain30BhIBATh 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
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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
pEe3yJIbTATOB LIEJSIM, OLICHUBATh PUCKU TTOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B YCJIOBHUSX peajbHOTO,
BUPTYaJIbHOTO U KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS,

pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 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, TPUMEHEHHUIO PA3JIMYHBIX METOJAO0B MTO3HAHUS;

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 MPUYMHHO-CJICICTBEHHBIC 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 3HaHUSA TI0 (U3UKE B MPAKTHYECKYH0 00J1acTh
JKU3HEACATEIILHOCTH,

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

Pabora c nnopmanueii:

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 JIOCTOBEPHOCTh HH(POPMALINH;

UCIIOJIb30BaTh CpPEACTBA 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:



OCYIIECTBISITH 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 HCHOJb30BaTh  MpPEUMYyIIECTBA  KOMaHIHOM U
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
JEHCTBUM, pacpeeNsaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

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

npemjiaraTh HOBBIE IPOEKTHI, OLEHUBATh HAEH C TO3ULIUU 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  JESATENBHOCTH B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATH IJIaH PEIICHUSI PACUETHBIX U KAU€CTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPAKTUYECKON padOThl C YYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEANOUYTCHUH;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

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

OLICHMBATh TPUOOPETEHHBIN 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 LIEISM;

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 OIIEHUBATh PUCKU U CBOEBPEMEHHO INPUHUMATh PEIICHUS 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 CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJb, YMEHUE NMPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHUE, CIIOCOOHOCTh aJanTUPOBATHCS 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 MOHWMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTMX, YYWUTHIBATh €ro TMPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAJIbHBIX ~ HABBIKOB, BKJIIOYAIONIMX CIIOCOOHOCTh  BBICTPAWBATH
OTHONIICHUS C APYTHMMH JIIOJIbMH, 3a00THTHCS, MPOSIBIATH HHTEPEC H
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, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (PM3UKU B COBPEMEHHOM HAay4yHON KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PyHKIMH  (HU3MYECKOM TEOPUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMUKH, POJIb (PU3UUYECKON TEOpUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOIECCOB (SIBICHUI): WHEpLMaIbHAas cucTeMa OTCYETa, abCOMIOTHO
TBEpIOE TEJO, MAaTEepHUANIbHAS TO4YKA, PABHOYCKOPEHHOE JBUKEHHE,
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 YCJIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTH (HUINUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl M  SIBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUSI ¥ 3aKOHBI MEXaHUKHU (OTHOCUTEIBHOCTD
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TIATOTEHUS, 3aKOHBI COXPAHECHUSI UMITYJIbCA U MEXAHUYECKOU
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OTOM  HCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: ITpeoOpa3oBanuii ['anumies, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS WMIyJbCa U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble moJoKeHHs MKT u 3akoHBI MOJEKYISpHOW (UBHKH U
TEPMOJMHAMHUKN (CBSI3b JIABJICHMSI HMJICAIBHOTO Ta3za CO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
ra’a ¢ KOHLEHTpalUMeW MOJEKYJ H €ro TeMIepaTypou, YpaBHEHUE
MenpaeneeBa—Kianeiipona, mnepBbld 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpPAaHEHUsl PHEPTrMU B TEIUIOBBIX MPOIECCaX), MPU ITOM HUCIOIb30BaTh
MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh yCJIOBUS
IIPUMEHUMOCTH ypaBHeHUs1 MenaeneeBa—KiranenpoHa,

aHANIM3UPOBaTh M OOBSACHATH DJIEKTPUUYECKUE SIBICHHS, HCIOIb3Ys
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJIEKTPOJUHAMUKH (3aKOH COXpaHEHUs
AIEKTPUUYECKOTO 3apsga, 3aKOH Kyiona, MOTCHIIUAIIBHOCTh
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUNA SICKTPUUECKUX
MOJIEN, TP ATOM YyKa3biBas YCIOBUS NPUMEHUMOCTH 3akoHa KyioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

OMKCHIBATh (PU3WYECKUE TPOIECCHl U SIBICHUS, WCIOIB3YS BEITUYUHBI:
IIEpEMELIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIA,
MOMEHT CHWJIbI, [aBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
SHEPrusi, MEXaHWuYecKas SHeprus, padoTa CWibl, LEHTPOCTPEMUTEIBHOE
YCKOpEHUE, Cuia TSHKECTH, CHJIa YNPYTOCTH, CUJia TPEHHS, MOIIHOCTb,
SHEPrusl B3aUMOJACHCTBUS Tela C 3eMIEH BOMM3U €€ TMOBEPXHOCTH,
HEprus ymnpyroi gedopmaruu MNpPYKUHBI, KOJIMYECTBO TEIUIOTHI,
abCoJIoTHAs TeMIiepaTypa Teja, padoTa B TEPMOJUHAMUKE, BHYTPEHHSA
SHEPIusl MJCAIBHOTO OJHOATOMHOTO rasza, padoTa HJeaJbHOIO Tasa,
OTHOCHUTENbHAS BJIAXHOCTh Bo3ayxa, KIIJ[ waeanpHOrOo TEMIOBOrO
JBUTATEIIS; AIEKTPUUECKOE TO0JI€, HAIPSKEHHOCTD 3JIEKTPUYECKOIO TOJI,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME WU B JUAJEKTPUKE, MOTECHIHAIT 3JIEKTPOCTATUYECKOrO MOJIs,
pa3HOCTh  MOTEHUHMAIOB, JJICKTPOJABWXKYIAs CHiIa, CWila  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, COMPOTHUBIICHHE YYacTKa LEMNHU C MOCJIEI0BAaTEIbHBIM U
NapajuieNIbHbIM COEUHEHUEM PE3UCTOPOB, SHEPTHUSI AIEKTPUUECKOTO MOJIs
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTM  MPOTEKaHUs  (PU3MYECKUX  SBJICHHM:
MEXAHUYECKOE JBWKECHUE, TEIUIOBOE JBM)KEHHUE 4YACTHI[ BEIIECTBA,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KUIIEHUE W KOHJICHCAIINS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPABICHHOCTh
TEIUIONEPEAAYH, DJICKTPU3ALMS TEJ, SIKBUMOTEHINAILHOCTh MOBEPXHOCTH
3apsIKEHHOTO MTPOBOJIHUKA;

MIPOBOJIUTH MCCIICIOBAHUE 3aBUCUMOCTH OJHOU (PU3MUECKON BEJIMUYUHBI OT
IpyrOM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUM, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DUKCHUPOBATH pE3YJIbTaThl MOJTYYCHHOU
3aBUCUMOCTH (DU3WYECKUX BEJIWYUH B BHUAEC TpapUKOB C YU4ETOM



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

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BBIOMpPATh ONTHUMAJIbHBIA METOJl U3MEPEHUs, OLIEHHWBATh A0COJIOTHBIE U
OTHOCHUTEJIbHBIE MOTPEMTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUN;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKEHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuia 0€30MacHOr0 TpyJa P MPOBEJICHUU HUCCIEAOBAHUM
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa M  y4eOHO-
MCCIIEOBATEIBbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIaOOpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJIaHHOM
(U3MYECKO MOJENbI0: Ha OCHOBAHMM aHAJIM3a YCJIOBUS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl NpH MCHOIB30BAaHUM MAaTEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MpOBOJNUTh PacYEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pasHbIX pa3leioB Kypca GU3MKH, a TaK)Ke UHTErpaluu 3HAaHUM U3 ApyTux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ ONOPOIl HAa U3yUYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
OPUHLUIIOB PabOThl U3MEPUTENIbHBIX MPUOOPOB, TEXHUYECKUX YCTPONCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyOEkKHBIX YUEHBIX-
(U3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE MPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTHE TEXHUKU U TEXHOJIOTUI;

aHaJIM3UPOBATh U OLIEHUBATD MOCIIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
NeATEIbHOCTH YEeJOBEKa, CBA3AHHOM C (PU3MUYECKUMHU NPOLEcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIrO
00I11eCTBa;



OPUMEHSTh pa3jMyHble crocoObl paboThl ¢ uHbopManuend (GU3NIECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM JJI1 TIOMCKA, NepepabOTKU U NPEbsBICHUA Y4YEOHOH H
HAy4YHO-IIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAaHUS U UHTEPIIPETALIUU
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHMU3alIOHHbIE U NI03HABaTEJIbHbIE YMEHHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHMW B  Ipolecce
BBITIOJTHEHUSI IPOCKTHBIX U yUeOHO-UCCIIEI0BATENLCKUX padoT;

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

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

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4yHOH KapTHMHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIUN (Pu3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHAIBHON TEOPUHU OTHOCHUTEIBHOCTH, KBAHTOBOMN
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAY4HBIX MPEICTABICHUI O IIPUPOJIE;
pasznuyaTh YCJIOBHUS NPUMEHUMOCTH Mojeled (QU3MYEeCKUX Tel H
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICATIbHBIN TPYKUHHBIA MAasiTHUK, TAPMOHHUYECKUE BOJIHBI, WJCAJIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JTUH3a, MOJIeJIeil aToMa, aTOMHOTO spa U
KBaHTOBOM MOJIC/IM CBETA;

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



aHATM3UPOBATh U OOBSICHATH AJCKTPOMATHUTHBIC TPOIECCHl U SBIICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHJIYKIIMM B D3JIEMEHTE DJJIEKTPUUECKOM I1EMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

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

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJb3YysS BEIUYUHBI:
HaMpPsHKEHHOCTh AJIEKTPUUYECKOTO MOJIS, MOTEHINA 3JIEKTPOCTATUUYECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABMKYIAS CUJIAa CAMOMHIYKLIHH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJHUKA C TOKOM, PEIATUBUCTCKUNA WMIYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

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

OMpENENATh HAMPaBJICHUE HMHAYKIIMM MarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

CTPOUTH M300pakeHUe, CO3JaBaeMOe IJIOCKUM 3€pKajioM, TOHKOM JIMH30,
Y PaCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHaliM3a ©W  OOBACHEHUS (U3UYECKUX IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOCCHBIX Tel, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yjibTaThl TMOJYYEHHOH 3aBUCHUMOCTH



¢uznueckux BeIMYMH B BHIE TIpadukoB C y4€TOM aOCOITIOTHBIX
NOTPENIHOCTE  M3MEPEHHW, JeNlaTb  BBIBOABI IO  PE3yJbTaTaMm
UCCJIEI0BAHNUS;

IPOBOJANTHh KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUs, OLICHUBAaTh aOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMpATh IKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIU3UPOBAThH
IOJlyYEHHBIE PE3yJbTaThl U JENaTh BBIBOJ O CTaTyce MpPeaoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax yueOHOro »JKCIHEpPUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEIOBATEIBCKOW W IPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHAThH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJIAThl (PU3NYECKUX TEOpU
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IIPOBOJUTH PACUETHl HA OCHOBAaHWU UMEIOIIUXCS JaHHBIX, AaHAIU3UPOBATh
pe3yJbTaThl U KOPPEKTUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3ajjaud, TpeOyrollue NpPUMEHEHUs 3HaHUM U3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHYECKYIO
LIEMOYKY PACCyKJICHUI C ONIOPOIl HA U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

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

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKUMH TMpoLeccaMu, C
MO3UIMI 3KOJIOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIONB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJIb30BAHUU JOCTHIKEHHUN



HAyKM W TEXHOJIOTWH JJis JajdbHEHIIero pa3BUTUS UYEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJEP)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE MH(POPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJIy4aeMyro  HMHQOpMAlMI0 U OLEHHUBAaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO3HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUH B  Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENCKUX padoT;

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

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



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Konrpoububle IIpakTHyeckue
n/m MPOrpaMMbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchl
Paznen 1. HAYUHBIA METO/I IO3HAHUS ITPUPO/IbI
. bubnuorexa [JOK
1.1 Hayunblif MeTo1 TO3HAHUS TPUPOIBI 6 0 0 httos://m.edsoo.ru/fL6b68d7
Hroro no pasneny 6
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewaritka 10 1 0 https://m.edsoo.ru/f16b68d7
bu6nmoreka [JOK
22 Hurammica 10 1 0 https://m.edso0.ru/f16b68d7
N bubmuoreka [JOK
23 Cratika TaEpAoro T > 1 0 https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.4 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 10 1 0 https://m.edsoo.ru/fL6b68d7
Hroro o pasneny 35
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
. bubnuorexa [JOK
3.1 OCHOBBI MOJIEKYJIIPHOKUHETHUECKON TEOPHH 15 1 0 https://m.edsoo.ru/fL6b68d7
bu6mmorekxa [IOK
3.2 Tepmoaunamuka. TennoBble MalIMHBI 20 1 0 https://m.edsoo.ru/fL6b68d7
3.3 ArperatHble cocTosiHUS BenecTBa. da3oBbie 14 1 0 bubnnorexka [JOK



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

IIEPEX OBl https://m.edsoo.ru/f16b68d7
Wroro no pazueny 49
Pasznen 4. JIEKTPOAUHAMUKA
bu6mmoreka [IOK
41 Onexrpiriecoe nore 24 0 https://m.eds00.ru/f16b68d7
. . bubnmoreka [JOK
4.2 IToCTOSIHHBIN IEKTPUUYECKUI TOK 24 0 https://m.edsoo.ru/fL6h68d7
bu6mmoreka [IOK
4.3 Torit B pastIHEIX cperax 0 0 https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 94
Paznen 5. PUBHUYECKUN MPAKTHKYM
. bubnuotexa [JOK
>1 Dusiieckiit MpakTHiKyM 16 16 https://m.edsoo0.ru/f16b68d7
Hroro mo pazueny 16
bu6nmoreka [JOK
PesepBHOe Bpemst 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakTuueckue
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchl
Paznen 1. DJIEKTPOJAUNHAMUKA
bubmuoreka [JOK
11 Marmutioe roze 14 1 0 https://m.edsoo.ru/39859ef1
bu6mmoreka [IOK
12 DJICKTPOMATHHTHAS HHYKIHA 13 1 0 https://m.edso0.ru/39859ef1
Htoro no pazneny 27
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
bubmuorexa [JOK
21 Mexareckue kosebais 10 0 https://m.eds00.ru/39859f1
bu6mmoreka [JOK
2.2 ONeKTpOMarHUTHbHIE KOJIEOaHUS 15 0 https://m.edsoo.ru/39859f1
53 MexaHnyeckne U 3JEKTPOMarHUTHbBIE 10 1 0 bubnunoreka [JOK
' BOJIHBI https://m.eds00.ru/39859ef1
bu6mmoreka [JOK
24 Onrika 25 1 0 https://m.eds00.ru/39859ef1
Hroro no paszneny 60
Pasznen 3. OCHOBBI CHEIITMAJIBHOM TEOPUHA OTHOCUTEJBHOCTH
bubmuorexa [JOK
31 Octoser CTO > 1 0 https://m.edso00.ru/39859¢ef1
Htoro mo pazneny 5
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Pa3zgen 4. KBAHTOBAS ®PU3UKA

. bu6mmoreka [IOK
4.1 KopryckynsipHO-BOTHOBOHU Ayain3m 15 0 httos://m.edsoo.ru/39859ef1
bubmuoreka [JOK
42 r3mica atoma > 0 https://m.eds00.ru/39859ef1
43 ®u3nKa aTOMHOTO SIpa U AJIEMEHTapHbBIX 5 0 bubnmoreka [JOK
' YJaCTHII https://m.eds00.ru/39859¢f1
Htoro no paznemny 25
Pa3nea 5. 9JIEMEHTbBI ACTPOHOMUWU U ACTPO®PU3UKHU
bubmuoreka [JOK
5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHUIUKU 12 0 https://m.edsoo.ru/39859f1
Htoro no paznemny 12
Pazznen 6. PUSHUYECKHM TIPAKTUKYM
. bubmuoreka [JOK
61 DUSHIECKHH MpaKTHIKYM 16 16 https://m.eds00.ru/39859¢f1
Hroro mo pazueny 16
Paznen 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremarusanus 1 00001eHne
71 IPEIMETHOTO CO/IEP KAHUS U OTIbITa 15 0 bubnuoreka [IOK
' NeATeTLHOCTH, MPUOOPETEHHOTO TIPU https://m.edso00.ru/39859ef1
u3ydeHuu kypea ¢pusuku 10 — 11 kmaccos
Hroro no pazgeny 15
bu6mmorexa [IOK
PesepsHOE Bpems 10 https://m.edsoo.ru/39859f1
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 170 16
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HOYPOYHOE INIVIAHUPOBAHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
Ne Hara uudposbie
Tema ypoka Kourpoabnbie IIpakTnueckue
n/n Bceero U3YYCHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
1 ®dusnka — pyHIaMeHTalbHAs HayKa O 1 0 0 bubnmnoreka HOK
IpUpoJie 02.09.2025  https://m.edsoo.ru/1beef346
5 Hayunslii MeTO MO3HAHUS U METO/bI 1 0 0 bubnunoreka LIOK
rccaea0BaHus GU3HMYECKUX SIBJICHUI 03.09.2025  https://m.edsoo.ru/3a7fde29
DKCIEPUMEHT U TEOPHS B IIPOIIECCEe
3 nmo3HaHus npupo el Habmonenue u 1 0 0 bubmmorexa [JOK
' 05.09.2025  https://m.eds00.ru/34c49931
HKCIEPUMEHT B (DU3UKE
4 CriocoOs1 n3MepeHust GU3NIECKUX 1 0 0 bubnnorexa [JOK
BEJIMYMH 06.09.2025  https://m.edsoo.ru/ca2def03
AOCOTIOTHAS M OTHOCUTEIbHAS
5 MOTPELIHOCTH U3MepeHuil pusnueckux 1 0 0 brbmmorexa [TOK
P P 06.09.2025  https://m.edsoo.ru/7f18fda3
BEJIMYMH
MopenupoBanue B pusuke. Ponb u
6 MecTO pU3UKU B POPMUPOBAHUH 1 0 0 bubmmnoreka HOK
COBPEMEHHOW Hay4yHOW KapTUHBI MHpAa, 09.09.2025  https://m.edsoo.ru/eabbdedl
B MIPAKTUYECKON JAESITENbHOCTH JIOCH
Mexannueckoe aBmxenue. Cucrema
7 otcueta. OTHOCUTEIBHOCTD 1 0 0 but6mmorekxa [IOK
MEXaHMUYECKOTo ABMKeHus. [Ipamas n 10.09.2025  https://m.edsoo.ru/e9a52f02
oOparHas 3a/1a4il MEXaHUKU
8 Pannyc-BekTop MaTepuanbHON TOUKH, 1 0 0 bubnuotexa [JOK
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€ro MPOEKIUHU Ha OCH KOOP/IMHAT. 12.09.2025  https://m.edsoo.ru/30a108a5
Tpaektopus. [lepemenienne. CKOpoCTb.

Wx mpoekuyu Ha OCH KOOPJIUHAT

PaBHOMEpHOE NIPSIMOJIMHEWHOE

9 nBkenue. I'paduueckoe onucanue Bu6muotexa [JOK
PaBHOMEPHOTO MPSIMOJIMHEMHOTO 13.09.2025  https://m.edsoo.ru/89ba7190
JIBUKCHUS

10 CnoxxeHue nepeMeneHuii U CKOpOCTeil. bubnmnoreka HOK
Pemenue 3amau 13.09.2025  https://m.edsoo.ru/761d18aa
HepaBHoMepHOE ABMKEHUE.

11 MrHoBeHHasi CKOPOCTh. Y CKOPEHHE. bubnuoreka [{OK
[IpsmonuHeiHOe TBUKEHHE C 16.09.2025  https://m.edsoo.ru/a99549a7
MMOCTOSIHHBIM YCKOPEHUEM
I'paduyeckoe onucanue

12 MPSAMOJIMHEHHOTO JIBUKCHUS C buGnuorexa [IOK

17.09.2025  https://m.edsoo.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBoOopaHoe majeHue. Y CKopeHue

13 cBOOOHOTO Na/IeHUs. 3aBUCUMOCTh bubmuoreka [IOK
KOOpJUHAT, CKOPOCTH, YCKOPEHHUS OT 19.09.2025  https://m.edsoo0.ru/f738109¢c
BPEMEHH U UX TpapuKu

14 JIBrokeHue Tena, OpOIIEHHOTO MO/ bubmuoreka [IOK
YTJIOM K TOPU30HTY 23.09.2025  https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nuxenue. [IBimxeHne
0 OK HOCTHU. YTJ0Bas U JINHEHAA

15 cxopoI::}T]z(. [Tepuonx u wactora. bubmorexa HOK

24.09.2025  https://m.edsoo.ru/33196fbe
LleHTpOCTpEeMHUTENBHOE U TIOJIHOE
YCKOpEHHUE
16 Kontponbnas paboTa mo teme bubmorexa HOK

https://m.edsoo.ru/1242f32e
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"Kuuemaruka"

26.09.2025

[Tepsriif 3akoH HproToHA.
NHepuuanbHble CUCTEMBI OTCUETA.

bub6nmoreka [IOK

17
[Tpunuun otHOcuTeNnbHOCTH ["anumes. 27.09.2025  https://m.edsoo.ru/5a9e4a64
HewnnepuuanbHble CUCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CUIIa. bubnmnoreka HOK
Bropoii 3akon HetoTona. Macca 27.09.2025  https://m.edso0.ru/141d3837
19 B3aumoneiictBue ten. Tperuil 3akoH bubnunorexa LIOK
HeroTona 30.09.2025  https://m.edsoo.ru/57dba505
IT CyIepIo3 cui. Pemenne
20 3apI;zI$1HH yI;IMSEIIIeHII//II: I;I:KOP}IIJ:)B o bubmmorexa [JOK
8 P 01.10.2025  https://m.edsoo.ru/bdf997fb
Hprorona
3aKOH BCEMUPHOTO TATOTEHUSI.
21 DKBUBAJIICHTHOCTh I'PABUTAIIMOHHON U bubmmorexa [JOK
. P ! 03.10.2025  https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
99 Cuiia TSKeCTu U yCKOpEeHHe bubmuoreka [IOK
CBOOOHOTO Ta/IeHUs 04.10.2025  https://m.eds00.ru/22757f26
JIBrokeHre HeOECHBIX TeT U UX
93 HCKYCCTBEHHBIX CITyTHUKOB. [lepBas bubmmnoreka HOK
KOCMMYECKasi CKOPOCTb. 3aKOHBI 04.10.2025  https://m.edsoo.ru/11abfa0a
Kemnepa
bubmmoteka IIOK
24 . I'yka. B
Cuna ynpyrocri. 3axon T'yka. Bec Tena 07.10.2025  https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BUIbI cun bu6muoreka [JOK
25 TpeHus. JIBUKEHHUE B KUIKOCTH U Ta3e https://m.edsoo.ru/1fa86499
N 08.10.2025 ]
C Y4ETOM CHJIBI COITPOTUBIICHUS CPEBI https://m.edso0.ru/2ch29676
26 Jasnenue. I'napocrarnueckoe bubmmoreka [IOK
nasnenue. Cuna Apxumena 10.10.2025  https://m.edsoo.ru/a28aa7ad
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AOGCOIOTHO TBEPOE TEIIO. bubnmoreka [JOK
27 [TocTynarenbHOE U BpalaTesibHOE bubmmoreka [JOK
14.10.2025
JIB>KEHUE TBEPJIOTO Tela https://m.edso0.ru/2b95d57e
28 MOMEHT CUJIbl OTHOCUTEIBLHO OCU bubmuorexa [IOK
BpatnieHus. [1nedo cubl 15.10.2025  https://m.edso0o.ru/653d3459
CrnosxeHue cuil, MPUIOKEHHBIX K
29 TBepAOMY Teiy. LleHTp TskecTu Tena. bubnmnoreka HOK
VYcnoBust paBHOBECHSI TBEPAOTO TeJa. 17.10.2025  https://m.edsoo.ru/9aa79a7d
Bunel paBHOBecHs
bubnunoreka LIOK
30 Pemertiie saza 18.10.2025  https://m.edsoo.ru/dclcaacO
31 KonTponbhas padota no teme Bbu6mmotreka [JOK
"lunamuka. Ctatuka TBepaoro Temna'" 18.10.2025 @ https://m.edsoo.ru/9f5a574c
NMnynbsc maTepuabHOM TOYKH,
32 CHUCTEMBbI MaTepHUaAIbHbIX TOUEK. L{eHTp bubnnorexa [JOK
Macc CHCTEMbI MaTEPHUAIBHBIX TOUEK. 21.10.2025  https://m.edsoo.ru/4bb8294b
Teopema o 1BHKEHUU LIEHTpPaA Macc
NMmynibe CHITBI ¥ U3MEHEHHE UMITYIbCa
33 Tea. 3aKOH COXpaHCHHS UMITYJIbCA. brbmmorexa [JOK
22.10.2025 https://m.edsoo.ru/13f0a221
PeaxkTnBHOE ABMKEHIE
MoMeHT uMItysibca MaTe€pUAIbHON
34 touku. [IpencraBnenue o coxpaHeHnn bubmuoreka [IOK
MOMEHTA UMITYJIbCA B LICHTPAJIbHBIX 24.10.2025  https://m.edsoo.ru/d6532eb9
TTOJISIX
but6mmorekxa [IOK
35 PefItere 32121 25.10.2025  https://m.edsoo.ru/f7706d63
36 Pabora critel Ha MaJIoM B Ha KOHECYHOM but6mmoreka [IOK
nepemeneHuu. ['padpuueckoe 25.10.2025  https://m.eds00.ru/913974c7
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MPEJCTaBICHUE PAOOTHI CHIIBL.
MonHOCTh CHIIBI

Kunernueckas sneprus. Teopema 00

bu6nmorexa [IOK

7 N
3 HSMEHCHHIHI KIEHGTH%CKOH JHepru 05.11.2025  https://m.edsoo.ru/9a5e2e74
MaTepUaIbHOU TOUYKH
[ToreHnnanpHble U HEMTOTEHIIUAJILHBIE
38 cwibl. [loreHnnanpHas 3Heprus bubmaorexa LIOK
) B T 07.11.2025  https://m.edsoo.ru/554bafcc
Bropas kocMudeckasi CKOpOCTb
Tperbst KocMUYecKast CKOpocTh. CBA3b
paboThl HEMOTCHITUAIBHBIX CHUJI C
39 U3MEHEHUEM MEXaHUYECKOU SHEPTUU Bubmiorexa OK
P 11.11.2025  https://m.edsoo.ru/f57b4e01
CUCTEMBI TeJl. 3aKOH COXPaHCHUS
MEXAHUYECKOW SHEPTUU
VYupyrue u He e CTOJIKHOBEHUSL.
40 v zzll;eHHe Beyr;p}:nn JIS1 UACAIbHON Bubmiorexa HOK
P PHY s a 12.11.2025  https://m.edsoo.ru/f30f43b6
JKUIKOCTH
41 KonTponbHas padota no teme "3akoHbI bubmmnoreka HOK
COXpaHEHHUs B MEXaHUKe" 14.11.2025  https://m.edsoo.ru/474e7c4a
Pa3Butue npeacrTasiIeHUil O IIPUPOJIE
42 TETUIOTEI OI:JHI([)BHBIG nonomeflljnf l\iKT Bubmiorexa OK
) ’ 15.11.2025  https://m.edsoo.ru/b0a4445f
Huddysus. BpoyHoBckoe ABMKEHNE
CrpoeHue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX TEJI. XapaKkTep IBMKECHUA U Bubmiorexa IOK
PA L PaKTep A 15.11.2025  https://m.edso0.ru/c44d02e2
B3aMMOJEHCTBYS YaCTHI] BEIIECCTBA
Macca 1 pa3Mepsl MOJIEKYI (ATOMOB).
44 Konnqecho Bep €CTBa ri]OC’E“O}IHHa}I) bubnmorexa LOK
H ' 18.11.2025  https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temmnepatypa. TernaoBoe paBHOBecHE. bu6muoreka [JOK
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Ikana Ienncus 19.11.2025 @ https://m.eds00.ru/0070d493
bub6nmoreka [IOK
46 Penterrte sazat 21.11.2025  https://m.edsoo.ru/1531aba5
. bubnuorexa [{OK
47 HncankHED ras. 2308kl 3akoHk 22.11.2025  https://m.edsoo.ru/1deb2367
48 Vpasuenue Menneneera-Kianeiipona. bubnmoreka [JOK
Pemrenue 3amau 22.11.2025  https://m.edsoo.ru/8d12c328
49 AbcomtoTHas TemnepaTypa. 3akoH bubanorexa [JOK
JlanpToHa 25.11.2025  https://m.edsoo.ru/14e02d1f
50 M3omporieccel B HIeaaIbHOM Ta3e ¢ bubnuorexa [JOK
IOCTOSIHHBIM KOJIMYECTBOM BEIECTBA 26.11.2025 @ https://m.edso0.ru/68878d51
I'paduueckoe npecrapieHue
51 Hfof OIICCCOB: i:«xiTe Ma, ©30Xo0pa bubmmorexa [IOK
P  HSOTEPMA, HIOXOPa, 28.11.2025  https://m.eds0.ru/1344327b
n3obapa
bubnuoreka [{OK
2 MKT
° OcroBHoe ypasHerie 02.12.2025  https://m.edsoo.ru/c8094721
bubmmoteka IIOK
>3 Pemterite aza 03.12.2025  https://m.edsoo.ru/10265a05
CBs13b a0COMIOTHON TEMIIepaTyphl
TEPMOAMHAMUYECKON CUCTEMBI CO
54 CpEIHEN KMHETUYECKOHN dHEpruen 05.12.2025 https://m.edsoo.ru/c38af875
MOCTYNATEeNbHOTO TETJIOBOTO
JBIDKEHUS €€ JaCTHI]
55 O06001enre 1 cucTeMaTr3aIs 3HaHUIA bubnuotexa [JOK
o Teme "OcuoBel MKT" 05.12.2025  https://m.edso0.ru/09d12fd8
56 KonrtponsHas padora o Teme "OCHOBBI bubnuorexa [IOK
MKT" 09.12.2025  https://m.edsoo.ru/13adad59
57 TepmoauHaMuueckas cuctema. bu6nunorexa LIOK
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3ajanue BHENIHUX yciioBuid st T /1 10.12.2025 @ https://m.edsoo.ru/5f8d38a3
cUCTeMbl. BHelHre U BHYTpeHHHE
napameTtpsl. [Tapametpst T/] cuctemsl
KaK CpeJiHHe 3HAUCHUS BEJIMYUH,
OIMCHIBAIOUINX €€ Ha
MHUKPOCKOITHYECKOM YPOBHE
HyneBoe Hauano TepMoOAMHAMUKH.
58 Camonpowu3sBoiibHas penakcanus T[] bubmorexa OK
P P . 12.12.2025  https://m.edsoo.ru/8ec512f0
CUCTEMBI K TETJIOBOMY PaBHOBECHUIO
Mojenp uieanbHOro ra3a B
59 TEPMOJUHAMHUKE. Y CIIOBHS bubmmorexa [JOK
P e 13.12.2025 https://m.eds00.ru/29355001
MIPUMEHUMOCTH 3TOI Mozenu
60 VYpaBaenue MenaeneeBa-Knanelipona bubnnorexa [JOK
U BbIpaXXEHUE U1l BHYTPEHHEH SHEPIUU 13.12.2025  https://m.edsoo.ru/bal178d0
Bripaxkenue nist BHyTpeHHEH sHEpruu
61 OJIHOATOMHOTO HJIeaJIbHOTO Ta3a. bubnuoreka [{OK
KBazucrarnueckue u HeCTaTHUECKUE 16.12.2025  https://m.edsoo.ru/ac5cacl5
TIPOIIECCHI
DnemeHTapHas paboTa B
62 TepMonHamMuKe. Beruucnenue padboTsl bubmuoreka [IOK
o rpaduky mportecca Ha pV- 17.12.2025  https://m.edsoo.ru/741d5738
TrarpamMmme
Temnmonepenaua kak crocod H3MEHEHUS
63 BHyTpeHHel sHeprun T]] cuctemsr 6e3 brbmmorexa LIOK
P P 19.12.2025  https://m.edsoo.ru/3d734561
COBEpILICHUS PabOThI
64 KonBeknusi, TEmonpoBOIHOCTb, but6mmorekxa [IOK
W3ITy9eHUE 20.12.2025  https://m.edsoo.ru/157b54cd
65 KomgecTBo TermioThl. TermmoéMKoCTh bubmmorexa [JOK

https://m.edsoo.ru/7ba67355
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Tena. Y IelbHas U MOJIsIpHast
TEIUIOEMKOCTH BeLIeCcTBa. Y Ie/IbHAs
TEIUIOTA CrOpaHus TOILUIMBA

23.12.2025

66 Pacuér konnyecTBa TEMIOTHI IPU bubnmnoreka HOK
Terionepeiaye 24.12.2025  https://m.edsoo.ru/ldb5ad4e
67 [TonsTre 06 annabaTHOM TpoIecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOANHAMUKH 26.12.2025  https://m.edsoo.ru/d8098824
KonnuecTBo TemioTel U paboTa Kak
68 Mepbl U3MEHEHUsI BHYTPEHHEH SHeprun bubmorexa LIOK
30.12.2025  https://m.edsoo.ru/b047alcd
Tl cucteMsbl
Bropoii 3ak0oH TepMOIUHAMUKH IS
69 PaBHOBECHBIX U HEPABHOBECHBIX Bbu6mmotreka [JOK
nporeccoB. HeobparumocTh 13.01.2026 = https://m.edsoo.ru/c6f4f464
MIPUPOIHBIX MTPOLECCOB
20 [IpuHIUIIBI AEVCTBUS TEMIOBBIX bubnuoreka [IOK
MammH. KITJ] 14.01.2026  https://m.edsoo.ru/2e945513
71 MaxkcumansHoe 3Hadernue KIT, Iuxn bubnmorexa LIOK
Kapno 16.01.2026 = https://m.edsoo.ru/fe3857b9
bubmmoteka IIOK
2 Pemertiie sazar 17.01.2026 = https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIeKThI
73 HUCIIOJIL30BAaHUS TEIJIOBLIX IBUTaTEIEH. bubmmoteka IIOK
TerioBoe 3arpsi3HEHUE OKPYKAIOMIEH 17.01.2026 = https://m.edsoo.ru/9867aaa7
Cpelbl
bubnunorexa LIOK
4 Pemmeame saza 20.01.2026  https://m.edso0.ru/c8c70432
75 O06o01ieHne 1 cucTeMaTu3alys 3HaHuH bu6muoreka [JOK
no teme "Tepmonunamuka. TennoBbie 21.01.2026  https://m.edsoo.ru/28d62b3f
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MamIuHae"

KonTponbhas pabota no teme

76 "TepmoauHamuka. TemioBsie bubmaorexa LIOK
P H,, ' 23.01.2026  https://m.edsoo.ru/1b6e26c5
MAaIIMHBI
[TapooOpa3zoBaHue ¥ KOHCHCAIIHS.
77 Hcnapenue u kumnenue. Y nenbHas bubmiorexa LIOK
P A 24.01.2026  https://m.eds0o.ru/6f8e6777
TEII0Ta Mapoo0pPa30BaHUS
HacpIneHHbie ¥ HEHACHIIIICHHBIC MTaphl.
KauecTBeHHAas 3aBUCUMOCTD IUIOTHOCTH
1 JaBJICHUS HACBIIIICHHOIO ITapa OT
78 TEMIIEPATYPHI, UX HE3ABUCUMOCTH OT Bubmrorexa LIOK
TePALYPRL, 24.01.2026  https://m.edsoo.ru/f5c17d02
00BbEMa HACKIIIIEHHOT'O Tapa.
3aBHCHMOCTD TEMITEPATYPBI KATICHHSI
OT JIaBJIEHUS B KUIKOCTH
79 BrnaxnocTs Bo3ayxa. AGCOTIOTHAS U bubnuoreka [IOK
OTHOCHUTEIbHAS BIAXKHOCTD 27.01.2026 @ https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
P
80 CHieHAe sajad 28.01.2026 @ https://m.edso0.ru/18e95ff3
Teépaoe Teno. Kpucramimueckue u
81 amopdHbIe Tena. AHU30TPOIHS bubmmorexa [JOK
? ' P 30.01.2026  https://m.eds00.ru/20a88a03
CBOMCTB KPHUCTAJIOB
[TnaBneHure M KpUCTAIITH3AIINS.
82 VenpHas TEIUIOTA [JIABJICHUS Bubmrorexa LIOK
8 ' 31.01.2026  https://m.edsoo.ru/6ee91e9f
CyOmmmariust
edopMany TBEPAOTO TENA.
83 I{[ag)rﬂlzkeHLIl/Ie u cch;IT[I/Ie Casur. Moxayib bubmorexa LIOK
- AU Ilyv 31.01.2026 https://m.edsoo.ru/dalaabl0
HOwnra. IIpenen ynpyrux nedhopmarinit
84 TennoBoe pacmMpeHne KUIKOCTEN U bu6muoreka [JOK
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TBEPIBIX TEI. AHIAPMOHHU3M TEILJIOBBIX 03.02.2026  https://m.edsoo.ru/7ba5edf2
KoJe0aHuil 4acTull BElIecTBa

85 IIpeoOpaszoBanue sHeprun B (ha30BBIX bubmunoreka [JOK
nepexojiax 06.02.2026  https://m.edsoo0.ru/97a0672f

bubnunorexa LIOK

86 0% 0

PABHIHE TCILIOBOLO bawatica 07.02.2026  https://m.edsoo.ru/ab1521fb
bubnunoreka LIOK

87 P

CHHICHHE Sala 07.02.2026  https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.

88 Kanunnspueie sBiienus. Jlapnenue noa bubnuoreka [{OK
HCKPUBJICHHON MTOBEPXHOCTHIO 10.02.2026 = https://m.edsoo.ru/b42f1f97
xunkoctu. Popmyna Jlamtaca
O060061eHre U cucTeMaTu3alus 3HaHu!

89 1o TeMe "ArperaTHble COCTOSTHUS bubmorexa [JOK

P " 11.02.2026 = https://m.eds00.ru/0b52575¢c
BemecTsa. Pa3oBbIe IEPEXOIbI
KonTponbHas pabota mo Teme
90 "ArperatHbl€ COCTOSIHUSI BEIIECTBA Bubmiorexa ITOK
\ ’ 13.02.2026  https://m.edsoo.ru/7dc2a739
da30BbIC IEPEXO/IBI
DneKkTpu3aIus Tei U €€ MPOosIBICHUSI.

01 Dnektpuueckuii 3apsia. [[Ba Buna bubmuoreka [IOK
NEKTpUYECKuX 3apsAaoB. [IpoBogHuKy, 14.02.2026 = https://m.edsoo.ru/laff445f
TUDIIEKTPUKU U TIOTYIPOBOAHUKHI
DneMEeHTapHBIN SJEKTPUUECKUM 3apsijl.

92 3akoH coxp AQHEHUs 3JE)KT I/I‘ICCKOPI; " bubmorexa [TOK

P P 14.02.2026 = https://m.edsoo.ru/f49afd24
3apsaa

93 B3aumopeiictBue 3apsanoB. Touednsie bubnunorexa LIOK
3apsnbl. 3akoH Kynona 17.02.2026  https://m.edsoo.ru/445b7746

94 Pemenne 3agau bu6nunorexa LIOK
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18.02.2026  https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc

95 Dnekrpuueckoe nose. Ero neiictBue Ha bubnmnoreka HOK
AIEKTPUUECKUE 3aPsi]IbI 20.02.2026  https://m.edsoo.ru/05c6bfal
Hanpsk€HHOCTB AIIEKTPUYECKOTO TIOJSL.

96 [TpoOueIii 3apsa. Jlnauu bubnmnoreka HOK
HaNPsKEHHOCTHU JIEKTPUYECKOTO I1OJISA. 21.02.2026  https://m.edsoo.ru/3dac6957
OnHOPOIHOE AIIEKTPUUYECKOE TI0JIe
[ToreHnManbHOCTH

97 AJIEKTPOCTATUYECKOTO MoJIsL. Pa3HocTh bubmmorexa [JOK

P ) 21.02.2026  https://m.eds00.ru/80021447
MOTEHIMAJIOB U HAINPSHKCHUE
HOTGHHI/I&JII)H&SI JHECPTIHUsA 3apsiaa B
98 JIEKT ocmmqecxoaf noJje pFIOTeH ua bubmmorexa [JOK
P ' B 24.02.2026  https:/m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO TIOJIS
CBs13b HaNPSYKEHHOCTHU TOJIS U

99 a3HOCTH IIOTEHIIMAJIOB I Bubmiorexa HOK
P 27.02.2026  https://m.edsoo.ru/df7a6838
ANEKTPOCTATHYECKOTO TIOJIS

100 [TpuHuMn cynepno3suuuu bubmuoreka [IOK
AIEKTPUUYECKUX TTOJIeH 28.02.2026  https://m.edsoo.ru/Ocfe4a6e

bubmmoteka IIOK

101 P

CHICHIE SaAad 28.02.2026  https://m.eds00.ru/5a582263

102 [Tone Toueunoro 3apsana. [Tome bubmmoteka IIOK
PaBHOMEPHO 3apsHKEHHOM cepbl 03.03.2026  https://m.edsoo.ru/b297b5c3
[Tosie paBHOMEPHO 3apsKEHHOTO TTO

103 00BEMy tapa. [lose paBHOMEpHO bubmmorexa [IOK

Y Hape. PABHONED 04.03.2026  https://m.edsoo.ru/f7a665ee
3apsHKCHHON OECKOHEYHOU TIIOCKOCTH

104 IIpOBOHMKY B 3IEKTPOCTATHYECKOM bu6muoreka [JOK
noJie. Y CJI0BUE PaBHOBECHS 3apsi/iOB 06.03.2026  https://m.edsoo.ru/32405eab
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JIMDJIEKTPUKHU U TIOJIYIIPOBOJHUKH B

bubnunoreka LIOK

105 AJIEKTPOCTATHYECKOM I10JIe 07.03.2026 = https://m.edsoo.ru/060ebab5
Kounnencarop. 251eKTpoEMKOCTD
106 KOHJICHCATOPa. DICKTPOEMKOCTh bubmorexa LOK
07.03.2026  https://m.edsoo.ru/845b4f73
IJIOCKOTO KOHACHCATOpa
107 [TapannensHOE coequHEHNE bubnmnoreka HOK
KOHJICHCATOPOB 10.03.2026 = https://m.edsoo.ru/d11e8ce?
108 ITocnemoBaTeiibHOE COETUHEHUE bubnunorexa LIOK
KOHJICHCATOPOB 11.03.2026 | https://m.eds00.ru/1€992920
109 DHeprusi 3apsH>KEHHOT0 KOHJIEHCATopa bubmorexa HOK
13.03.2026 = https://m.edsoo.ru/73a34f18
bubnuoreka [{OK
110 Pemenue 3amau https://m.edsoo.ru/5fh2ach5
14.03.2026 https://m.edso00.ru/27434040
111 JIBrKeHue 3apsyKeHHON YacTHIIbI B bubmmoreka [JOK
OJIHOPOJITHOM 3JIEKTPUUECKOM I10J1€ 14.03.2026 = https://m.edso0o.ru/8341d6ac
112 Pemenue 3amau 17.03.2026
113 O06o0meHre u cucTeMaTr3aIs 3HaHHHA bubnuoreka [{OK
o Teme "DiekTpuueckoe moie" 18.03.2026  https://m.edsoo.ru/5752603f
114 KonrtponbHas pabora no Teme bubmmnoreka HOK
"OnexkTpuueckoe mnose" 20.03.2026  https://m.edsoo.ru/cefe90e9
Cuna Toxka. [TocTossHHBIN TOK. Y CIIOBHS
115 CYILIECTBOBAHUS TTOCTOSIHHOT'O bubmorexa [TOK
> IEKTPHHECKOTO TOKA 21.03.2026  https://m.edsoo.ru/233311b5
116 Merounman roia. Hanpsiicerthe n 3/1C 21.03.2026 EESS?/I/II;?:;(;ES/IE%%HS
117 3akoH OMa 11 ydacTKa LEnu. bubmuoteka [IOK
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DIEKTPUYECKOE COMPOTUBIICHUE 24.03.2026  https://m.edsoo.ru/f14f251e
3aBUCHMOCTb COTIPOTHBIICHUS
118 OJIHOPOJIHOT'O IIPOBOJIHUKA OT €0 bubmunoreka [JOK
JUTMHBI U TJIOIA U TTOTIEPEYHOT0 25.03.2026  https://m.edsoo.ru/95fcdf51
CCUCHUS
119 VY enpHO€E CONPOTUBIICHUE BEILIECTBA. bub6nmmoreka [IOK
Pemenue 3amau 27.03.2026 @ https://m.edso0.ru/437f8300
120 [TocnenoBarenbHOE, MapaJIEIBLHOE, bubnunorexa LIOK
CMENIaHHOE COSTUHEHUE ITPOBOTHUKOB 07.04.2026 @ https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX IEKTPUYECKUX bubnuoreka [IOK
neneit. [Ipasuna Kupxroda 08.04.2026  https://m.edso0.ru/1794cf37
bu6nmorexa LIOK
122 Pemterrte aza 10.04.2026 https://m.edsog)_.[ru/3881b469
123 Pabota snekrpudeckoro Toka. 3aKoH Bbu6mmotreka [JOK
Jxxoyns —Jlenna 11.04.2026 | https://m.edsoo.ru/a3605c5¢c
bu6nmorexa LIOK
124 | Pemenme sana 11.04.2026 https://m.edso:)_.[ru/6761bf0f
MoIHOCTb TEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTB, BEIJEIsICMAas Ha bubmorexa LIOK
14.04.2026  https://m.edso0.ru/99750a6f
pesucrope
bubmmoteka IIOK
126 Pemteriuc sazas 15.04.2026 https://m.edso:)_.lru/eb72fc24
127 O/JIC u BHyTpEeHHEE CONPOTHUBIICHHE bubmmoreka [JOK
HCTOYHHUKA TOKA 17.04.2026  https://m.edsoo.ru/72d453af
128 3axon OMa 715 TOJTHOM (3aMKHYTO ) bubmuoreka [{OK
AIEKTPUYECKOH 1enHn 18.04.2026  https://m.edsoo.ru/221f40fb
but6mmoreka [IOK
129 Pemteriue sazas 18.04.2026 https://m.edsoé.I ru/3580b679
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bubnunoreka LIOK

1 M
30 OHIHOCTD HETORHITRa Toka 21.04.2026  https://m.edsoo.ru/a0ae51d8
bub6nmoreka [IOK
131 Koporkoe sambikaiite 22.04.2026  https://m.edso0.ru/546f5632
132 Konpaencarop B 1ienu mnocTOSSHHOTO bubnunorexa LIOK
TOKa 24.04.2026  https://m.edsoo.ru/35368f3e
bubnunoreka LIOK
1 P
33 CHICHHE Sazad 28.04.2026  https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo treme "llocTostHHBIN bubnuoreka [{OK
AIEKTPUUYECKUN TOK" 29.04.2026  https://m.edsoo.ru/a7340a29
135 Pemenue 3amau mo teme "IlocTOSTHHBII bubnunoreka LIOK
AIEKTPUYECKUN TOK" 05.05.2026  https://m.edsoo.ru/744261b8
136 Pemenue 3agau mo treme "llocTostHHBIN bubnuorexa [JOK
AIEKTPUUYECKUN TOK" 06.05.2026  https://m.edsoo.ru/eb5d4687
O06o001IeHre U CUCTEMAaTH3allisl 3HAHHMA
137 o Teme "I1oCTOSHHBIN AIEKTPUUSCKUM bubmorexa [JOK
k" P 08.05.2026 = https://m.edsoo.ru/bfd7a050
TOK
138 KonrtponbHas pabora no Teme bubmuoreka [IOK
"TIoCTOSHHBIN 2IEKTPUUECKUI TOK" 12.05.2026 = https://m.eds00.ru/1885ddf1
DnexTpuyeckas IpoBOAUMOCTh
139 a3JIMYHBIX BEIIECTB. DIICKTPUUICCKUM bubmorexa [JOK
P HEeTE. P 13.05.2026  https://m.edsoo.ru/da794295
TOK B MeTaiax. CBepXmpoBOIUMOCTh
DIIEKTPUYECKHM TOK B pacTBOpax U
140 pacruiaBax 3JIeKTPOJIUTOB. 3aKOHBI bubmorexa I[JOK
' 15.05.2026  https://m.edso0.ru/4b423491
®Dapazes U1 HIEKTPOIU3a
. bubmuoreka [{OK
141 N
DUICKTpHHCCKHH TOK B rasax. [Lnasma 16.05.2026  https://m.eds00.ru/92d92f76
142 DNEeKTPUUYECKHI TOK B BaKyyMe. bubnmnorexa [JOK
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Bakyymubie ipuOopsI 16.05.2026  https://m.edsoo.ru/2E+160
143 DJIEKTPUUYECKUIN TOK B bubnmnoreka HOK
MOJIYITPOBOTHUKAX 19.05.2026 = https://m.edsoo.ru/ab61c660
bubnunoreka LIOK
144 HomynpooauHKoBbIe MpHOOpL 20.05.2026  https://m.eds00.ru/83622200
@uU3NYECKU IPAKTUKYM 110 TEME
"N3mMepeHue CUilbl TOKA U HATIPSKEHUSI
B LIENIU TIOCTOSIHHOT'O TOKA MPHU MOMOIIH
aHAJIOTOBBIX U IU(PPOBBIX
145 HSMepI/ITeJIBHbII)l( nq;2160p013" WA bubmmorexa [IOK
. 20.09.2025  https://m.edsoo.ru/5643ea56
"3HaKOMCTBO C IUPPOBOIA
naboparopueii o ¢puzuke. [Tpumepsl
M3MepeHus: PU3NIECKUX BEITHIUH MPH
MTOMOIIM KOMIIBIOTEPHBIX JaTYUKOB"
Ou3nyecKkuil MPakTUKyM IO TeMe
146 "N3y4eHre HepaBHOMEPHOTO IBUKECHUS bubmuoreka [IOK
C LIEJIbIO OMPEIETICHUSI MTHOBEHHOM 20.09.2025  https://m.edsoo.ru/f6292f5f
ckopoctu"
Pu3nYeCcKuil IPAKTUKYM 110 TEME
"N3mepenune yCKOpeHHUs IpU
IIPSIMOJIMHETHOM PAaBHOYCKOPEHHOM
147 HEI/DKGHI/II/I o HaKiOHHgﬁ HJII::)CKOCTI/I" bubnmorexa [JOK
11.10.2025  https://m.eds00.ru/6960b6ef
unu "HccnenoBanue 3aBUCUMOCTH MTyTH
OT BPEMEHHU NPU PaBHOYCKOPEHHOM
NBIDKEeHNN"
Pu3NUeCKUl IPAKTUKYM I10 TEME
148 "N3mepeHue yCKOpeHHsi CBOOOTHOTO bubmuoteka [IOK
nageHus” win "M3yueHue nABuKEHUS 11.10.2025  https://m.edsoo.ru/d1ea2402

Tena, OpPOIIEHHOT0 TOPU30HTAILHO"
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149

150

Pu3NYECKU IPAKTUKYM 110 TEME
"N3y4yeHue BU>KEHUA TeJla 1O
OKPY>KHOCTH C TOCTOSIHHOM 110 MOJTYJIIO
ckopocthio" win "HccnenoBanue
3aBUCUMOCTH TIEPHOJIa OOpaIeHMs
KOHHYECKOTO MasITHHKA OT €0
napamerpos”

DU3NYECKUI TPAKTUKYM I10 TEME
"U3mepeHue paBHOIEHCTBYIOIIEH CUJIIBI
MIpH IBIKEHUH OpYyCKa MO HaKJIIOHHOU
wiockoctu" win "llpoBepka runoressl
0 HE3aBUCUMOCTH BPEMEHHU JIBUKECHUS
OpycKa 1o HaKJIOHHOH IIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl"

bubnunorexa LIOK
29.11.2025 @ https://m.edsoo.ru/bcf53514

bubnuoreka [{OK
29.11.2025  https://m.edsoo.ru/0b34db84

151

du3nuecKuil MPakTUKYM 110 TeEMe
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUIUX B IPYKUHE
U pE3UHOBOM 00pasIe, OT X
nepopmanun” win "U3ydenue
JBYKEHUS] CUCTEMBI TeJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOMN Yepe3 JIETKUI
610K"

bubmmoreka IIOK
06.12.2025  https://m.edsoo.ru/b55h81al

152

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3mepenue ko3ppuirienTa TpeHus mno
BEJIMYMHE YTIIOBOTO KO3 uireHTa
3apucumocTt FTp(N)" mu
"HccnenoBanue JBUXKEHUS OpycKa 1o
HAKJIOHHOH MJIOCKOCTH C MIEPEeMEHHBIM
K03 ULIEHTOM TpeHUs" WiIn

but6mmorexa [IOK
06.12.2025  https://m.edsoo.ru/h83b1607



https://m.edsoo.ru/bcf53514
https://m.edsoo.ru/0b34db84
https://m.edsoo.ru/b55b81a1
https://m.edsoo.ru/b83b1607

"N3yueHnue NBUKEHUS Tpy3a Ha Bay C
TpeHueM"

153

154

@uU3NYECKUM IPAKTUKYM 110 TEME
"HccnenoBanue ycioBUN paBHOBECHS
TBEPAOTO TeJIa, UMEIOLLEr0 OCh
BpaieHus" uiu "Koncrpyuposanue
KPOHUITEHHOB U pacuéT CHUJ
ynpyroctu" uinu "N3yuenue
YCTOMYMBOCTH TBEPOTO TeNa,
HMMEIOILETO TUIO0IIA/lb ONOPHI"

@uU3NYECKU IPAKTUKYM 110 TEME
"N3mepenue umnyibca Tena 1o
TOpMO3HOMY IyTH" Unu "M3mepenue
CHJIBI TATH, CKOPOCTH MOJIENH
3JIEKTPOMOOMIISL U MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHUE U3MEHEHUS
UMITyJIbCA TeJla C UMITYJIbCOM CHJIBI"
unu "HccnenoBanue coxpaHeHus
UMITyJIbCA TIPU YIIPYTOM
B3auMozeiictBun" wim "M3mepenue
KMHETUYECKOW dHEPTUu Tella 1o
TOPMO3HOMY IIyTH"

bubnunorexa LIOK
20.12.2025 @ https://m.edsoo.ru/4a04f4f7

bubnuoreka [{OK
27.12.2025  https://m.edsoo.ru/856fb28e

155

@uU3NYECKUI NPAKTUKYM II0 TEME
"N3y4yeHne n30TepMHUECKOro Iporecca
(peKOMEHI0BaHO MCMOIb30BAHUE
udpoBoii 1abopaTopun)" wiu
"N3y4eHne n30X0pHOTo mporuecca” uin
"N3yuenune n3ob6apHoro npouecca’ uiu
"[IpoBepka ypaBHEHUS COCTOSHUSA"

but6mmorexa [IOK
27.12.2025 | https://m.edsoo.ru/e0fe7e07
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Pu3NYeCKU IPAKTUKYM 110 TEME
"M3mepenue yaenbHOM TermIoEéMKoCcTH"
unu "HccnenoBanue mpoiecca
OCTBIBaHHMS BelecTBa" WU
"HccienoBanue agnabdaTHOro
npouecca” uwim "MU3ydenne
B3aUMOCBSI3U YHEPTUU
MEXMOJICKYJIIPHOTO B3aUMOJCHCTBUS U
TEMIIEpaTypbl KUIIEHUS )KUJIKOCTE"

Ou3nyecKkuil MPakTUKyM IO TeMe
"N3yuyeHne 3akOHOMEpHOCTEN
UCHIapEeHUs KUAKOCTEN" Uiu
"N3mepenue yaenbHOMN TEeMI0ThI
raBieHus apaa" win "Usyuenue
CBOMCTB HAaCBIIICHHBIX NTApOB" MU
"U3mepenue abCOTIOTHON BIAKHOCTH
BO3/1yXa U OLIEHKa Macchl 1apoB B
nomenieHun". smepenue
Kod(dulreHTa MTOBEPXHOCTHOTO
HATSHKCHHUS

Pu3nYeCcKUil IPAKTUKYM 110 TEME
"HaOmnroneHue npeBpalieHus 3Hepruu
3apsHKEHHOIO KOHAEHCATOpa B YHEPTHIO
U3JIy4EHUs CBETOANOIA" NN
"N3yueHne NpoTeKaHus TOKa B LIETIH,
coZiepIKalllel KOHJIeHcaTop' Wi
"Pacnipenenenue pasHoCTH
MOTEHIIMAJIOB (HAIPSKEHUS ) IPU
MIOCJIE0BATEIBHOM COEIUHEHUN

31.12.2025

04.02.2026

25.02.2026

bu6nmorexa [IOK
https://m.edsoo.ru/2f2faa61

bubnunoreka LIOK
https://m.edsoo.ru/6bl1a23b5

bubnunorexa LIOK
https://m.edsoo.ru/ec424377
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KOHJIEHCaTOpoB"

DU3NYECKUI TPAKTUKYM I10 TEME
"HccnenoBanue cMEIaHHOTO
COEIMHEHUS PE3UCTOPOB" NN
"N3mepeHue yaenpHOoro

bubnunoreka LIOK

159 COMPOTHUBIICHUS TPOBOIHUKOB" UITU 28.03.2026  https://m.edsoo.ru/2b179d98
"UccaenqoBaHue 3aBUCUMOCTU CHIIBI
TOKA OT HAIPSHKCHUS JIJIS JIaMITBI
HakanuBaHus"
@uU3NYECKU IPAKTUKYM 110 TEME
"HaOuroieHune a5eKkTpon3a’ win
"U3mepeHue 3apsiaa 0THOBAJICHTHOTO
160 noHa" win "HccnenoBanue bubnunoreka LIOK
3aBUCUMOCTH COIIPOTUBIICHHUS 28.03.2026  https://m.edsoo.ru/64b6e901
TEPMOPE3UCTOPA OT TeMIepaTyphl" Hin
"CHsiTHE BOJIbT-aMIIEPHON
XapaKTEePUCTUKU auoaa”
PeszepBubIil ypok. O60011IcHIE 1
161 CHCleMaTmZEHﬂ 3HaHI/II>'IHl 10 TeEME bubmorexa [JOK
25.04.2026  https://m.edsoo.ru/ed017d93
"KunemaTtuka"
PesepBHbIil ypok. O60061IeHHE T
162 CI/ICTEM&TI/ISZI_I:I)I/ISI 3HaHI/II;IH 10 TeME bubmorexa [JOK
25.04.2026  https://m.edsoo.ru/3149956b
"lmnamuka"
PesepBubIit ypok. O000IIeHHE 1
163 CHCTIe)MaTmZEm[ 3HaHI/II;IH 10 TEME bubnmorexa LOK
22.05.2026  https://m.edsoo.ru/0f9752ac
"Crartuka TBep1oro Tena"
PesepBubIil ypok. O6006mIIeHHE T
164 CI/ICTEM&TI/ISZIII)I/ISI 3HaHI/II;IH 110 TEMe buGnnorexa [JOK
23.05.2026  https://m.edsoo.ru/6c0df9cc

"3aKOHbBI COXpaHEHUsI B MEXaHUKe"
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PesepBHelil ypok. O000IICHHE 1

165 CHCTEMAaTH3aIHs 3HAaHUH I10 TeME 1 0 bubnunoreka LIOK
"OCHOBBI MOJICKYJIIPHOKHHETHYECKOM 23.05.2026  https://m.edsoo.ru/de148976
Teopun"

PesepBHelil ypok. O000IICHHE 1

166 CHCTEMATH3alMs 3HAHMI 110 TeME 1 0 bubnunorexa LIOK
"Tepmonunamuka. TemnaoBbie 26.05.2026  https://m.edsoo.ru/Obcc77cl
MaIInHbI"

PesepBHeIil ypok. O000IICHHE 1

167 CHCTEMAaTH3alMs 3HAHMH 110 TeME 1 0 bubnunoreka LIOK
"ArperatHbie COCTOSIHUSI BEIIECTBA. 27.05.2026 @ https://m.edsoo.ru/59ca5c91
®dazoBble epexo b
Pese i ypok. O0001IeHHE

168 CPICTI;:/II;;II/II/;ZP 1/1:: 3HaHH;III nzieﬁe 1 0 bubmorexa LIOK
" B " 29.05.2026  https://m.edsoo.ru/f2381c0c
DNeKTpUYEecKoe moJie
PesepBHbIit ypok. O000IICHHE 1

169 CI/ICTEM&TI/ISZP Hst 3HaHI/II>'IHl 10 TEME 1 0 bubmorexa LOK
" LvI . 30.05.2026  https://m.edsoo.ru/3cae6dal
[ToCTOSTHHBIN PTEKTPUUSCKUH TOK
PesepBHbIil ypok. O000IICHHE 1

170 CI/ICTEM&TI/ISZP Hst 3HaHI/II>'IHl 10 TeME 1 0 bubmorexa HOK
" B " 30.05.2026  https://m.edsoo.ru/cc7681d4
Toku B pa3nu4HbBIX cpenax

OBUIEE KOJIMYECTBO YACOB I10 170 18

I[TPOTPAMME
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11 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka Kontpoabubie IlpakTuueckue
n/n Bceero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
B3anmoneiicTBrE MOCTOSTHHBIX
1 MarHuTOB ¥ TIPOBOJHUKOB C TOKOM 1 bubmorexa LOK
poEoA ' 01.09.2026  https://m.eds00.ru/487a8593
MarunutHoe nosne. ['unoreza Ammepa
BexTop MarHuTHO UH 17078
2 [Tpun pI/Il'I CYIIEepIIO3H Ii[IZK IVLIIaFHI/ITHBIX 1 bubmmorexa [JOK
p UH yrep H . https://m.edsoo.ru/4clabcch
nosieit. JInHuM MarHuTHOW MHAYKLIUU
3 MarnuTtHOe 1oJie TPOBOIHUKA C 1 bubmmorexa [JOK
tokoM. OnbIT Dpcrena https://m.edso0o.ru/d35d5262
4 Cuna Amnepa, e€ HanpaBJIeHUE U 1 bubnuorexa [IOK
MOJyJIb https://m.eds00.ru/26d9c5ba
bu6nmorexa LIOK
5 P 1
cHicHie saat https://m.edsoo.ru/a37a0c21
5 ITpumeneHne 3akoHa Amnepa. 1 bubmuoreka [IOK
DeKTpOU3MEpUTEIbHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cua JlopeHiia, e€ HanpaBJICHUE U
7 MOAYJb. JIBUKEHUE 3apsKECHHOU 1 bubmmnoreka HOK
YaCTHUILIbl B OTHOPOJHOM MarHUuTHOM https://m.edsoo.ru/c97afaal
nose
but6mmorekxa [IOK
8 P 1
crieHie saat https://m.edsoo.ru/504e98c7
9 PaGora cunel Jlopeniia 1 buGnnorexa [JOK

https://m.edsoo.ru/d518be4b
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bubnunorexa LIOK

10 Pemuterme sagas https://m.eds00.ru/93617bd9
MarauTHoe 1moJjie B BEIIECTBE.
11 deppoMarueTik, mna H;- u bubmorexa [JOK
PP > 1P https://m.eds00.ru/30ff9608
JTMaMarHeTUKH
OCHOBHBIE CBOMCTBA
12 dbeppomarneTnkoB. [Ipumenenue bubmorexa HOK
PP P https://m.eds00.ru/0b58190a
(dbeppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubnuoreka [{OK
nosie" https://m.edsoo.ru/5b55¢307
14 Pemienne 3agau mo Teme "MarautHoe bubnuoreka [{OK
nose" https://m.edsoo.ru/41c4ae8a
SIBiiIeHUE PIEKTPOMATHUTHOMN
15 HH un. IToTok BekTOpa bubmorexa [IOK
AYIHIE P https://m.edsoo.ru/b3efa0cl
MarHUTHON UHIIYKIIUU
bubmmoteka IIOK
16 IAC unRyKumH https://m.edso0.ru/48150bd8
17 3aK0H JIEKTPOMArHUTHON MHIYKIIHH bubmuoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
18 Buxpesoe anexrpuueckoe nose. Toku bubmuoreka [IOK
Dyko https://m.edso00.ru/15abe140
19 OJ1C MHAYKIMY B ABUKYIIUXCS bubmuoreka [IOK
MIPOBOJHUKAX https://m.edso0.ru/0235cc02
but6mmorekxa [IOK
20 Pemerre 3a1a< https://m.edsoo.ru/4dfda618
but6mmorekxa [IOK
21 Hpasmnio Jlerna https://m.edsoo.ru/bbc22726
22 WNunyktuBHOCTh. KaTymika bubmuoteka [IOK
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HHAYKTUBHOCTHU B LCIIU MMOCTOAHHOI'O
TOKa

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

SBnenue camounaykiuu. 3/C

bub6nmoreka [IOK

23
CaMOUHAYKIUH https://m.edsoo.ru/7ee60ca8
24 OHeprusi MarHUTHOTO NOJIsL KaTYIIKH C bubmmoreka [JOK
TOKOM. DJIEKTPOMAarHMTHOE 110JIE https://m.edsoo.ru/b3cOad11l
bubnunoreka LIOK
25 Peurenne
HICHHC 3aAaT https://m.edso0.ru/88f69d2b
26 O06o0011eHre U cucTeMaTu3alus bubmmoreka [JOK
3HAHUM Mo Teme "DIeKTpoauHamMuKa" https://m.edso00.ru/76484025
97 KonTtponpsHast pabora o Teme bubnuoreka [IOK
"OnekTpoauHaMuka" https://m.edso0o.ru/8ae09b98
Komnebarennpuast cucrema. CBOOOIHEIE
28 koneOanust. 'apmonnueckue bubnmorexa [JOK
-Hap https://m.edsoo.ru/7¢1db385
KOJIEOAHUS
29 KunemaTtndeckoe U TMHAMUYECKOE bubmmoteka IIOK
OIMCAaHUE KOJIEOATENBHBIX ABIKEHUI https://m.edso0.ru/87ce9498
DHepreTudeckoe onucanue. BeiBos
IUHAMHAYECKOT0 OIMMCAaHUS
30 TapMOHHYECKUX KOIeOaHUI U3 X bubnmorexa [IOK
P https://m.edso0.ru/e3¢99692
SHEPreTUYECKOr0 U KHHEMAaTUYECKOTO
OITMCaHM
bubmmoreka IIOK
31 A Oanuii
MILIHTY 2 1 dasa Konebanuii https://m.edsoo.ru/7a0c439a
[Tepuon 1 yacTota KoJieOaHUH.
39 [lepron ManbIx cCBOOOIHBIX bu6muoreka [JOK

K0Ie0aHnil MaTEMaTHYECKOTO
MasiTHUKa. [leproa cBOOOIHBIX

https://m.edso00.ru/e0399319
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KOJICOAHUH MPYKHUHHOTO MasTHUKA

33 3aryxaromye KojaeOaHusl. bubnmnoreka HOK
BreinyxneHnsie koneOanus. Pezonanc https://m.edsoo.ru/72e93d09
bub6nmoreka [IOK
34 Astokosebais https://m.edsoo.ru/6add2644
bu6nmorexa [IOK
35 Pemenue 3agau https://m.edsoo.ru/addeec71
https://m.eds00.ru/756123c5
Vpok-koHdepenius "MexaHuueckue
36 K(E)JI668.HI/I$(11) BpM ;:IKaJ'IBHBIX bubmorexa HOK
,},’ https://m.edso0.ru/8ef587be
MHCTPYMEHTaxX
O0o001IeHEe U CHCTeMAaTH3 AN
37 3HaHUM Mo Teme "MexaHudeckue bubmorexa [IOK
| https://m.edsoo.ru/eb84182f
KoJieOaHus
DNEKTPOMArHUTHBIE KOJICOAHMSI. bubnnorexa [JOK
38 .
KonebarenbHblit KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. Cs3b
39 aMIUIMTY/IbI 3apsi/ia KOHAEHCAaTopa ¢ bubmuoreka [IOK
aMIUIUTYJIOM CUJIbI TOKA B https://m.edsoo.ru/093f9afl
K0J1e0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubmuoreka [JOK
uiealbHOM KoJie0aTeTbHOM KOHTYpe https://m.edsoo.ru/d1e2d543
3aTyxaroliye 1eKTPOMarHuTHhIE
41 KOJ‘I}:gaHI/IIIj[ Brin >1<p CHHBIC bubmorexa HOK
' YA https://m.eds00.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pe3ncrop n
bu6nunorexa LIOK
42 KOHJIEHCATOP B IIETH IIEPEMEHHOTO

TOKa

https://m.edso0.ru/84836152
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43 Karymika MHIyKTUBHOCTH B LIeNIU Bu6muotexa [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
3akon OMa JJist JIEKTPUUYECKOM 1enu bubnmnoreka HOK

44
MIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MOoUIHOCTh MEPEMEHHOTO TOKA.

45 AMIUIMTYIHOE U NEUCTBYIOIIEE bubmaorexa LIOK

YA a yrom https://m.edsoo.ru/lcac6c4c
3HAYCHHUE CHUJIbI TOKA M HAMIPSHKEHUS

46 Pe3onanc B 37eKTpHUECKON 1IEITH bubmaorexa LIOK

p H https://m.edso0.ru/087506df
bubnuoreka [{OK

47 P

CHICHHC Safat https://m.edsoo.ru/a16836a4
U neanpubiil Tpancdopmarop.
48 HHOI/BBO CTBE ne(be paqa Hp Bubmrorexa LIOK
P g > THEPEAL . https://m.eds00.ru/f97418ae
noTpedIeHUE IIEKTPUICCKONH YSHEPTHH
DKOJIOTHYECKUE PUCKHU TTPH
[IPOU3BOJICTBE DIIEKTPOIHEPTUH.
49 Kp BT Ha I/ICHOJ‘IL30]§)3.HI/I$I P Bubmorexa LIOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AIIEKTPOIHEPTHH B IOBCEAHEBHOU
SKU3HUA
bubnmorexa LIOK
50 P
CHICHHE Safat https://m.edsoo.ru/ee6677ed
bu6nmorexa LIOK
1 P

> CHietme sajat https://m.edsoo.ru/7cab59f8
O000I1IIeHNE U CUCTEMATHU3ALIHS

52 3HAHUH 110 TeMe "DIIEKTPOMArHUTHEIE Bubmuorexa LIOK

" P https://m.edso00.ru/401024a9
KOJIeOaHus
53 MexaHu4ecKkue BOJHBI. but6mmoreka [IOK

XapaI(TepI/ICTI/IKI/I MEXaHUYCCKUX BOJIH

https://m.edsoo.ru/a58e109f
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bubnunorexa LIOK

54 CBolicTBa MEXaHUYECKUX BOJIH https://m.edsoo.ru/d9ae1000
bu6nmorexa [IOK
> 3ByK. XapaKTepHCTHIH 3BYKa https://m.edsoo.ru/138b6f09
56 Undpa3syk u yiabtpassyk. lllymosoe bubmmoreka [JOK
3arpsA3HEHUE OKPYKAOUIEH CPeJIbl https://m.edsoo.ru/7380038f
bubnunoreka LIOK
S Pemenne sanaz https://m.edsoo.ru/cfd918bf
58 DJIEKTPOMAarHUTHbIE BOJIHBI. bubmmoreka [JOK
N3nydyeHue 371eKTpOMarHuTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 DHeprusi MEKTPOMArHUTHBIX BOJIH. bubnnorexa [JOK
CBoiiCTBa 2JIEKTPOMArHUTHBIX BOJH https://m.edsoo.ru/d01b818c
[IIkana 31eKTPOMarHUTHBIX BOJIH.
60 [IprMeHeHue IeKTPOMArHUTHBIX bubmmorexa [JOK
https://m.edsoo.ru/49bel1f9e
BOJIH B TEXHHUKE U OBITY
[TpuHIMIIBI paTHOCBSI3U U
61 TeJNeBUICHUs. Pairookanusi. bubmmoteka IIOK
DNEeKTPOMarHUTHOE 3arps3HEHNE https://m.eds00.ru/9f96f1f8
OKPY’KaroIlle cpebl
62 KonTponbHas padbora no teme bubmmnoreka HOK
"KoneGanus u BOTHBI" https://m.edso0.ru/4f7985a0
63 Cgert. 3aKOH NMPSMOIMHEHHOTO bubnnorexa [JOK
pacnpocTpaHeHus CBETa https://m.eds00.ru/f9566406
Pemienue 3a1au Ha npUMEHEHNE
64 3aKOHA MPSIMOJIMHENHOTO bubmmorexa LIOK
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Ortpaxenue ceta. [lnockoe 3epkano. bubnuotexa [JOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb
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[Ipenomienue cera. AGCOMIOTHEIN U
OTHOCHTEJIbHBIN MTOKA3aTeb

66 npesiomiienus. IlonHoe BHyTpeHHEE bubmorexa LIOK
p ) . yp https://m.edsoo.ru/bc2e55cd
otpaxkenue. [IpenenbHpIil yrom
MIOJTHOT'O BHYTPEHHETO OTPAKEHUS
Pemenue 3aga4u Ha npuMeHEHUE
67 3aKOHOB OTPAXEHUS U [IPEJIOMIICHUS bubmorexa LIOK
p p https://m.eds00.ru/49d830a9
cBeTa
Xon nydeit B mpusme. ucnepcust
. bubnnorexa [JOK
68 cBera. ClOoXHBII cocTaB 0eIoro
https://m.edsoo.ru/d8elc3be
ceera. L{Ber
69 JInn3pl. POKyCHOE PaCCTOSTHUE U bubnuoreka [IOK
onTHUYecKas cuiia JIMH3EI https://m.edso0.ru/60441359
70 [ToctpoeHue n300paxeHuii B TMH3aX U bubmmoreka [JOK
HUX cucTeMax. Y BeJIMYeHUE JINH3bI https://m.edsoo.ru/bb53b1d5
Pemenue 3aga4 Ha mocTpoeHue
71 M300paKEHUH, MOIYYAEMBIX C bubnmorera [IOK
p ’ yi https://m.eds00.ru/5a868f09
[IOMOILBIO JTUH3
72 I'ma3 xak onTuyeckas cucreMma bubnmorexa IOK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenesnst
73 IIPUMEHUMOCTH T€OMETPUYECKON bubnmorexa IOK
p P https://m.edsoo.ru/cd174a10
OIITHUKHA
72 CKopocCTh CBETA U METOBI €€ bubmmoreka [JOK
U3MEpEHUs https://m.edsoo.ru/f32aab06
bubnunorexa LIOK
75
Hucnepeust ceera https://m.edsoo.ru/lel6cc6e
76 WnTepdepenmus ceera bubmuoteka [IOK
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https://m.edsoo.ru/bb53b1d5
https://m.edsoo.ru/5a868f09
https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e

KorepeHTHble HICTOUHUKH. Y CIIOBUS

https://m.edso0.ru/5fc0c638

77 HaOIIOA€HUSI MAKCHUMYMOB U bubmorexa [IOK
A M https://m.eds00.ru/c6416d48
MHUHHMYMOB
bu6nunorexa LIOK
8 Pelenne 3axad https://m.eds00.ru/3061de2b
bubnunoreka LIOK
” [pnvenenne unrepdepeniun https://m.edsoo.ru/668edbc8
bubnuoreka [{OK
80 Jlngpaxums caera https://m.edsoo.ru/12ed04b5
81 JudpakiuonHas pemeéTka. Y cloBue bubmmoreka [JOK
HAOII0/IEHUS TTIAaBHBIX MAKCUMYMOB https://m.edso0.ru/f998d964
bubnunoreka LIOK
82 Pemerne sanau https://m.edsoo.ru/d58c411a
83 [TonepeyHOCTH CBETOBBIX BOJIH. Bbu6mmoreka [JOK
ITonspusanus csera https://m.edso0.ru/e9890fe9
bubmmoreka IIOK
4 P
8 CHLICHHE 332t https://m.edsoo.ru/c56¢8158
85 CBeTOBLIE SIBJICHUS B IIPUPOIE bubmorexa [TOK
pHrpoa https://m.edso0.ru/0b36363d
86 O06o01eHre 1 cucTeMaTu3aIus bubmuoreka [IOK
3HaHUH 1Mo Teme "Ontuka" https://m.edso0.ru/8a14748b
87 KonTponbHas padbora no teme bubmuoreka [IOK
«OnTtuka» https://m.edsoo.ru/82315dd4
['panu1bl MPUMEHUMOCTH
88 KJIACCUYECKOW MEXaHUKH. 3aKOHBI bubmuoreka [{OK

SJICKTPOAUMHAMUWKHU U MMIPUHIUIT
OTHOCHUTCIIBHOCTHU

https://m.edsoo.ru/c9bd77ch



https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
https://m.edsoo.ru/f998d964
https://m.edsoo.ru/d58c411a
https://m.edsoo.ru/e9890fe9
https://m.edsoo.ru/c56c8158
https://m.edsoo.ru/0b36363d
https://m.edsoo.ru/8a14748b
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https://m.edsoo.ru/c9bd77cb

[TocTynatel cienuanbHOU TEOPUU

bubnunoreka LIOK

89
OTHOCHUTEIbHOCTH https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOU
untepBail. [IpeobpazoBanus Jlopenua.

90 VYcnoBue npUUUHHOCTH. bubmmoreka [JOK
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. https://m.edso0.ru/d83742bb
3amensIeHre BpEeMEHH B COKpaIlleHHe
JUTUHBI

01 DHEprusi U UMITYJIbC PEISITUBUCTCKOMN bubnnorexa [JOK
YaCTHULIbI https://m.edso00.ru/853a64fc
CBs3b MaccChl C SHEPTUEH U

92 HMITYJIbCOM PEISTHBUCTCKOMN bubmorexa [JOK

Y P https://m.edsoo.ru/b6258ffa
YaCTHIIBI. DHEPTHS MTOKOS
93 PaBHOBECHOE TCILJIOBOE U3IIYUYCHUE bubmorexa [JOK
ya https://m.edsoo.ru/f54035a5
bu6nmorexa LIOK

%4 3aKoH cmemieHus Bira https://m.edso0.ru/1c5ff752

95 I'mnotesa M. IInanka o kBaHTax. bubnuoreka [{OK
DOTOHBI https://m.edsoo.ru/a5ffa218

bubnmorexa LIOK

96
DHEprIT M HMIYIBC OTOHA https://m.edsoo.ru/7fb307ec

97 ®otoadp¢ext. OnbiTo A. T bubmmnoreka HOK
CroneroBa. 3akoHbl poTorpdexTa https://m.edsoo.ru/8c68e5b9
YpaBHeHHne DUHINTENHA 111

98 doroapdekra. "Kpacnas rpanuna” bubnmorera LOK

- OP patHn https://m.eds00.ru/01ef4556
doroaddexra

99 Hasnenue ceera. Onbite [1. H. bubnmnorexa [JOK

JleOeneBa

https://m.edso00.ru/64b4f966
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bubnunorexa LIOK

100 BOTHOBEIE CBOHCTBA HACTHIY https://m.edsoo.ru/f59cfcec
Bounur! ne bpoiina. Jimnaa BoHEI e
101 b oﬁn;III[/I aI;Me bl §6HaCTH ! buGnuorexa [IOK
p P p B https://m.edsoo.ru/5df8bafl
JIOKAJIN3alUH JIBHKYIIECHCS YaCTHIIBI
102 KopnyckyiisipHO-BOJIHOBOH AyajIn3M buGnuorexa [IOK
PHYCKY AP Y https://m.edsoo.ru/8ccab62a
103 Judpakiuus 3JeKTpOHOB Ha Bu6muoteka [JOK
KpHCTauiax https://m.edsoo.ru/30dbal8c
Crenudnka n3sMepeHuii B
104 MI/IKHOSI)I/I e COO'[I‘)HOIHCHI/HI bubnnorexa [IOK
POMIPE- - https://m.edso0.ru/65783dec
HeonpeaenénHocrel [elizenOepra
bubnuoreka [{OK
1 P
05 CIICHHE rpaduHeCcKux 3124 https://m.edso0.ru/e70195bd
N bubnuorexa [JOK
1 P
06 CILICHHE PaCcHCTHRIX 3a/at https://m.edsoo.ru/ee9b3182
KontponbHas paboTa mo Temam: BuG 110K
noImoTeKa
1 7 " T " HK -
0 OCHOBHUC 0", "0p HYCKYBPHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJTi3M
OMBITHI MO UCCIIEIOBAHUIO CTPOCHUS
108 aroma. [Tma"erapHas Moaens aroMa bubnmorexa [JOK
) p & https://m.edso0.ru/312b750a
Pezepdopna
bu6nmorexa LIOK
109 Hocrynaret bopa https://m.edsoo.ru/404dfa9a
110 Buast ciektpoB. CriekTp ypoBHE# bubmmoreka [JOK
3HEPTUH aTOMa BOJIOPOJA https://m.edsoo.ru/cf74blla
111 CnoHTaHHOE M BBIHYKIEHHOE bu6muoreka [JOK

H3JTYUYCHUC CBCTA

https://m.edsoo.ru/f945d85c
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https://m.edsoo.ru/5df8baf1
https://m.edsoo.ru/8ccab62a
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https://m.edsoo.ru/cf74b11a
https://m.edsoo.ru/f945d85c
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Jlazep 1

Hyxnonnas moaens sapa
I'eitzen6epra-iBanenko. 3apsaa u
MaccoBoOe 4ucio sapa. M3oTomnsl.
PannoakTuBHOCTH

3aKOH palMOaKTUBHOI'O pacnaja.

CBolicTBa MOHU3ZUPYIOIIETO

usnydeHus. Bnusnue 1
PaZOaKTUBHOCTH Ha KUBBIC

opranu3msl. JlozumeTpus

DHeprusi CBsI3U HYKJIOHOB B si/Ipe.

Snepubie cuibl. JledekT Macchl sapa.

S nepnblie peakuuu. AaepHeie

peaxTopsl. [IpoGiieMs! ympaBiseMoro 1
TEPMOSJIEPHOTO CUHTE3A.

DKOJIOTUYECKUE aCTIEKThl Pa3BUTHS

AJIEPHOMN SHEPTETUKH

MeToab! perucTpanuu u

UCCIIEIOBaHMS YJIEMEHTAPHBIX YacTHII.
@dyH1aMeHTaIbHbIE B3aUMOCHCTBUS.
baproHbl, ME30HBI U JIENTOHBI. 1
[IpencraBnenue o CtangapTHOM

Mozenu. KBapk-TiIrooHHAs: MO/IeNb

alpOHOB

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

bubnunoreka LIOK
https://m.edsoo.ru/34ada5de

bubnunoreka LIOK
https://m.edsoo.ru/aab98bef

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

bu6nmorexa LIOK
https://m.edsoo.ru/lac08a5b

117

®usuka 3a npeaenamu CtannapTHON
Mozenu. TéMHas Marepus U TEMHas
sHeprus. EnuncTBO pusnueckoit
KapTHUHBI MUpa

bubnunorexa LIOK
https://m.edsoo.ru/c026fd37
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OTanel PasBUTHUA aCTPOHOMUU.

bubnunoreka LIOK

118
3HaYeHHUE aCTPOHOMUH https://m.edsoo.ru/ad73e145
[TpuMeHNMOCTh 3aKOHOB (PU3UKH IS
119 00BsICHEHUS IPUPOJIbI KOCMUYECKHUX bubmunoreka [JOK
00BbEKTOB. METO/ 1l aCTPOHOMHUUYECKHUX https://m.edso0.ru/39¢44028
HUCCIeI0BaHuN
CoBpeMEHHBIC OIITHYECKHE
120 TENECKOIIBI, PAIHUOTEIECKOIIBI bubnnorexa LIOK
- bant ’ https://m.eds00.ru/4877aale
BHeaTMoc(epHast acCTpOHOMUS
Bun 3Bé3nHoro He6a. Co3Be3nus,
121 SIPKUE 3BE3bL, IUIAHETHL, UX BUIUMOE Bubmiorexa OK
p AL, ’ a https://m.edsoo.ru/aac588eb
IIBUKEHUE
Conueunas cucrema. CoJHILe.
122 ConHeuHas akTUBHOCTh. ICTOUYHUK buGnuorexa [IOK
. https://m.edso0.ru/22748eb4
sHeprun CoJiHIIA U 3BE3]T
3BE3bI, X OCHOBHEIE
123 xapakTepucTuku. [luarpamMmma bubmorexa LOK
| PaKTep . P .y https://m.eds00.ru/42169944
CHEKTPAJIbHBIN KJIacC — CBETUMOCTD
124 3Be3/1BI TJIaBHOM OCJIEN0BATEILHOCTH bubmorexa HOK
https://m.edsoo.ru/b3cb766¢
BnyTtpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIe MPECTABIECHUS O bubmmnoreka HOK
MIPOUCX 0K ICHUH U dBOJoNUK CoJHIa https://m.edsoo.ru/d09da494
U 3BE37. DTallbl )KU3HU 3BE31
Muneunsiii [1yte — Hama ['anakTuka.
126 Turne! ramakTuk. YEpHBIE IBIPHI B Bubmiorexa HOK
- 1ep JBIp https://m.edsoo.ru/7cd10a0a
SIpax TaJaKTHK
127 Bcenennas. Paciupenne BeeneHHOM. bubmuoteka [IOK



https://m.edsoo.ru/ad73e145
https://m.edsoo.ru/39c44028
https://m.edsoo.ru/4877aa1e
https://m.edsoo.ru/aac588eb
https://m.edsoo.ru/22748eb4
https://m.edsoo.ru/42169944
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3akon Xabb6mna. Teopus bonbiioro
B3pbIBa. PeuKkTOBOC U3ITyUcHHE

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

128

129

130

Macmrabnas crpykTrypa Beenennoil.
Meraranaktuka

Hepeménnbie mpoOieMbl aCTPOHOMUU

DuU3nYeCKui MPAKTUKYM 10 TEME
"UccneqoBanue MarHUTHOT'O IOJIA
MMOCTOSSHHBIX MarHUTOB' MJIN
"UccnenoBaHue CBOMCTB
dbeppomMaraeTHKoB" UIu
"HccnenoBaHue aeliCTBUS
MOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM"

bub6nmoreka [IOK
https://m.edsoo.ru/ce234633

bub6nmoreka [IOK
https://m.edsoo.ru/d37d9ffe

bubnuoreka [{OK
https://m.edsoo.ru/67361aef

131

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"U3mepenue cuisl AMmepa" win
"N3y4yeHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBl TOKA" MU
"Onpenenenrie MAarHUTHOM MHIYKIIUU
Ha OCHOBE U3MepeHus cuibl Amnepa”

bubmmoteka IIOK
https://m.edsoo.ru/fcae91e9

132

Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBaHue IBIEHUS
3JIEKTPOMAarHUTHOM MHIYKIUU'" WIIN
"Onpenenenre MHAYKIIMA BUXPEBOTO
MardHMTHOTO mois"

https://m.edsoo.ru/c36658da

133

Pu3NYecKuil TPAKTUKYM I10 TEME
"UccnenoBanue SBICHUS
camounaykiun" win "COopka Moienu
AJIEKTPOMArHUTHOIO reHeparopa"

but6mmoreka [IOK
https://m.edsoo.ru/b8fb6391



https://m.edsoo.ru/3dbdf0d2
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https://m.edsoo.ru/fcae91e9
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Pu3N4eCKu IPAKTUKYM 110 TEME
"N3mepenue neproa CBOOOTHBIX
KOJIcOaHWI HUTSHOTO U TPY>KMHHOTO
MasATHHUKOB"

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

135

Du3N4eCKU IPAKTUKYM 110 TEME
"IIpeoOpa3oBaHuEe SHEPTUU B
MPY>KUHHOM MasiTHUKe"

bu6nunorexa LIOK
https://m.edsoo.ru/a28026bd

136

Du3N4eCKU IPAKTUKYM 110 TEME
"UccnenoBanue nepeMeHHOTO TOKa
yepes3 M0CIIeI0BaTENbHO
COEIMHEHHBIE KOHACHCATOP, KaTyIIKY
u pesuctop" unu "MccnenoBanue
paboThl UCTOYHUKOB CBETA B LIETIN
MEPEMEHHOTO TOKa"

bubnunoreka LIOK
https://m.edsoo.ru/89dc2d90
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3ydyeHue napaMmeTpoB 3ByKOBOM
BOJIHBI"

bubnunoreka LIOK
https://m.edsoo.ru/b100661a
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"Nsmepenne mokazarens
IpeOMJIEHUS CTeKIa" Win
"TTonydyenne n300pakxeHUs B CUCTEME
13 IJIOCKOIO 3epKaja U JUH3bI"

bubmmoteka IIOK
https://m.edsoo.ru/42569eal
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Pu3NYeCcKuil TPAKTUKYM 110 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSIHUSI OT BEIlleCTBa
(Ha mpuMepe KUJIKHUX JIUH3)" WIn
"N3mepenue pOKyCHOTO pacCTOSTHUS
paccenBaroIuX JINH3"

but6mmorekxa [IOK
https://m.edsoo.ru/b879fb3f

140

Pu3NYecKuil TPAKTUKYM 110 TEME

but6mmoreka [IOK



https://m.edsoo.ru/5d159d35
https://m.edsoo.ru/a28026bd
https://m.edsoo.ru/89dc2d90
https://m.edsoo.ru/b100661a
https://m.edsoo.ru/42569ea1
https://m.edsoo.ru/b879fb3f

"Habmonenue nudpakmuuu,
uHTEp(EpEHIINH U MONIAPU3ALUU
ceera"

https://m.edsoo.ru/8b7ac737

141

Du3N4eCKU IPAKTUKYM 110 TEME
"OnpeneneHyre UMITyJbCa U SHEPTUU
PEASATUBUCTCKUX YacTull (TI0
doTorpadusM TPEKOB 3apSHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"

bu6nunorexa LIOK
https://m.eds00.ru/63756¢47
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHoi [lnanka Ha
ocHoBe uccienoanus Gporodrdpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHWJIBI TOKA Yepe3 CBETOAMO] OT
HanpspKeHus"

bubnunoreka LIOK
https://m.edsoo.ru/eb916f82
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Pu3n4eCcKuil IPAKTUKYM 110 TEME
"UccnenoBanue crekTpa
pa3pexEeHHOTr0 aTOMAPHOT0 BOAOPOAA
U U3MepeHue noctosiuHoi Pundepra”

bubnunoreka LIOK
https://m.edsoo.ru/ec651eb8
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Pu3nYecKuil TPAKTUKYM 110 TEME
"UccnenoBanue paiioakKTUBHOTO
¢doHa ¢ uCoIB30BaHUEM J103UMeETpa”
win "U3ydenue noriouieHus o6era-
YacTHIL aTFOMUHUEM"

bubmmoteka IIOK
https://m.edsoo.ru/c3dabe6e

145

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"HaOaromeuus 38€34H0T0 HeOa
HEBOOPYKEHHBIM I'J1a30M C
MCII0JIb30BAaHUEM KOMIIBIOTEPHBIX
IIPWJIOKEHUN AJIs ONIPEACICHUS
MOJIOXKEHUS HEOECHBIX OOBEKTOB Ha

but6mmorekxa [IOK
https://m.edsoo0.ru/1072021e



https://m.edsoo.ru/8b7ac737
https://m.edsoo.ru/63756c47
https://m.edsoo.ru/eb916f82
https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e

KOHKPETHYIO JIaTy: OCHOBHbIE
co3Be3ausi CeBEpHOTO MOIyIapus U
spkue 38€3ab1" Wi "HaOmroneHus B
teneckorn JIyHbI, MIaHeT,
TYMaHHOCTEH U 3BE3HBIX CKOTUICHUH'

O060011eHNEe U CHCTeMAaTU3aIS
3HaHui. Posb hu3mKu 1 acTpoHOMUU

. . bubnuorexa [{OK
146 B DKOHOMHUYECKOH, TEXHOJIOTHIECKOM,
. 8 https://m.edsoo.ru/ad6ddeed
COITMAIBHOM U ATHYECKOM chepax
JIEATEeTLHOCTH YeJIOBEKa
O0o001IeHe U CHCTeMAaTH3 AN
147 3HaHuii. Ponb u MecTo ¢pusuku u bubmmoreka [JOK
aCTPOHOMHUHU B COBPEMEHHON HAay4YHOU https://m.edso0.ru/18f19f7c
KapTUHE MHUpa
O0o001IeHe U CHCTeMAaTH3AINS
3HaHuil. Poss ¢pu3ndeckoi Teopun B
OPMUPOBAHUU TIPEJICTABICHUI O
148 inlaneixoﬁ KapTl:IHe MHPA, MECTO bubamorexa LOK
N https://m.edsoo.ru/e7d400f4
buznyecKoil KapTUHBI MUpa B 00IIIEM
PSAY COBPEMEHHBIX €CTECTBEHHO-
HAyYHBIX TPEJCTABICHUN O PUPOJIC
149 O06o0011eHnEe U cUCTeMaTU3aIHs bu6mmoteka [IOK
3HaHui no teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O00011eHNEe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 1o Teme "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O06o0mIeHre U cucTeMaTr3aIus bubmuoreka [{OK
3HaHWH 1Mo Teme "/[nHamuka" https://m.edsoo.ru/2dfbafc5
152 O060011eHNEe U cUCTeMaTH3aIHs bub6muoreka [IOK

3HaHu# no Teme "CraTtuka TBEpAOro

https://m.edsoo.ru/3cca482e



https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4
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Teaa"

O000111eHNE U CUCTEMATU3 AL

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS Bubmorexa IIOK
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHrE U CUCTEMATU3 AL
154 3HaHui 110 TeMe "OCHOBEI Bubmmoreka HOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHUECKON TCOPHH
O000111eHrE U CUCTEMATU3 AL
155 3gaHui 110 Teme "TepmoanHamuka Bubmzorexa IOK
P A ) https://m.eds00.ru/c63f7c10
TeruioBble MaIIUHBI
O00011IEHNE U CUCTEMATHU3AIHS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTtosguus Bellectsa. Pa3oBble https://m.edsoo.ru/1d36b5b1
nepexomnr"
O00011IEHNE U CUCTEMATHU3AIUS
157 3HAHUH 110 TeMe "DIIEKTPUUECKOE Bubmrorexa IOK
" P https://m.edsoo.ru/3bf0def9
oJie
O000I1IIeHNE U CUCTEMATHU3AIHS
158 3gaHuil 1o teMe "T1oCTOAHHBII Bubmorexa LIOK
. https://m.edsoo.ru/71453ee6
IIEKTPUICCKUI TOK
O000I11IeHNE U CUCTEMATHU3ALHS
159 3HaHUU 110 TeMe "TOoKH B pa3INyYHBIX Bubmorexa LIOK
" P https://m.edso0.ru/3d40077a
cpenax
160 O06o01IeHre U cUCcTeMaTU3alus bubmmoreka [JOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [{OK
161 CHUCTEMaTH3alys 3HAaHUH 110 TEME

"DeKTpoMarHuTHas WHIYKIUs"

https://m.edso00.ru/053e2248



https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
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https://m.edsoo.ru/71453ee6
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PesepBHeiit ypok. O600ICHHE U

162 CUCTEMATHU3aIMs 3HAHUH 10 TEME bubmorexa LHIOK
I https://m.edso0.ru/d6310bfd
"Mexanndeckue Konebanus"
PesepBubiil ypok. O000IIEHE U
163 CI/ICTI;MaTI/BZII_:I/I}I 3HAHWH 10 TEME buGnuorexa [IOK
" | https://m.edso00.ru/5e2bb83d
DNEKTPOMArHUTHBIE KOJICOAHMSI
PesepBHbIil ypok. O0001ICHHE U
CUCTEMAaTHU3aLMs 3HAHUH 110 TEME bubmuorexa [IOK
164 "
MexaHn4ecKkHe U 3J1€KTPOMArHUTHBIE https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBurnlii ypok. O00011I€HIE U
165 CI/ICTEM&TI/ISZP WS 3HAHWH 10 TEME bubnnorexa [JOK
" " B https://m.edso00.ru/52ad1603
Omruka
PesepBurlii ypok. O0001IEHIE U
P P . bubnuorexa [JOK
166 CHUCTEMATHU3aIUs 3HAHUHN 10 TEME
https://m.edsoo.ru/5beclc65
"OcnHoBrl CTO"
PesepBurrii ypok. O000111€HIE U
167 CI/ICTEMaTI/BZp W 3HAHUH 10 TEME bubnmorexa [IOK
" B . \ https://m.edso00.ru/f7c59d38
KopmyckynsipHO-BOTHOBOH Ayanu3m
PesepBurrii ypok. O000111€HIE U
168 CI/ICTI;MaTI/I?,ZIl:I)I/I?[ 3HAHUH 10 TEME bubmorexa HOK
" " https://m.eds00.ru/1f511654
duzuka atoma
PesepBHslit ypok. O6001IeHNE U
CHCTEMAaTU3alMs 3HAHUI 110 TEME bubnunorexa LIOK
169
"®u3nKa aTOMHOTO SApa U https://m.eds00.ru/905c5ce0
3JIEMEHTAPHBIX YACTHIL"
170 PesepBublit ypok. O0o01IeHNE U bubmuoteka [IOK

CHCTeMaTHu3alus 3HaHUM 110 TeMe

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



https://m.edsoo.ru/d6310bfd
https://m.edsoo.ru/5e2bb83d
https://m.edsoo.ru/96a7a2dd
https://m.edsoo.ru/52ad1603
https://m.edsoo.ru/5bec1c65
https://m.edsoo.ru/f7c59d38
https://m.edsoo.ru/1f511654
https://m.edsoo.ru/905c5ce0
https://m.edsoo.ru/2bffb94c

"JnemeHTHl acTpodu3uKu"
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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 HaYyYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOU TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuTHIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PH3UYECKUX MOJICIICH:
MaTepHaibHasi TOUKa, MHEepPIHaIbHas CUCTeMa OTCUETa, aOCOMIOTHO TBEPIOE
TEJIO, UJICAIBHBIN ra3; MOJEIU CTPOCHUS ra30B, )KUIAKOCTENW U TBEPABIX TEll,
TOYCYUHBIN DJICKTPUUCCKHUI 3apsij] — IPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacno3naBare ¢uzndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M DJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE I10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KHUJKOCTEH U TBEPABIX Tel, U3MEHEHUuEe o0bEMa Tel
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 COCTOSIHUS ra3a B U30MPOLECcCax; AIEKTPU3aLUs Tell,
B3aUMOJICVCTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE ABIMKEHHE, UCHOJb3Ysd (PU3HMUECKUE BEINUYUHBI:
KOOPJIMHATA, IIyTh, [IEPEMEILEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYEeCKas DSHEprus, IOTEHUUaJIbHas DJHEpIus,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTh; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PM3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMUYMH, HUX
0003HAa4YeHHs] W EIWHUIBI, HaXOAWUThb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCIOJNB3YsS (PM3MUECKHUE BEITUYMHBL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJHMYECTBO  TEIUIOTHI,
BHYTPEHHSII JHEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOro ACHCTBUS
TEIIOBOTO JBHUraTeNsl; MPU ONMUCAHUU MPAaBUIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

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



10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOJie, HANPSKEHHOCTh TOJIA,
MOTEHIIMaN, Pa3HOCTh NMOTEHIIMAJIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
bu3nyeCcCKuit CMBICI HCTIOIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYI0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATh (PU3UYCCKUE MPOIIECCHI U SBJICHUS, UCTIONB3YS (PU3NUIECKUE
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TaroteHus, |, Il u Il 3axoHbI
HeloTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHUATBHBIX CHUCTEM OTCYETa; MOJICKYJISIPHO-KHHETHYECKYIO TCOPHIO
CTPOCHHS BEIIECTBA, Ta30BbIC 3aKOHBI, CBA3b CPEIHEH KUHETHYECKOMN
SHEPTUU TEIUIOBOTO JIBHKEHHMS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEPBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauyarh CIOBECHYIO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPAHUIBI, 00JIACTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3nuuyaTh  yCJIOBUS MX  0€30IacHOro
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU U
MponecCoOB C UCIIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopmynupoBarh npobiemMy (3a1ady) U TUIOTE3y YY4EOHOrO PKCIEPUMEHTA,
coOuparh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYI0BaHUS, 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  pPE3yNbTaThl  TOJYyYEHHOW  3aBUCHMOCTH
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 AESITENbHOCTH C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
1a60paTOPHOTO 000PYIOBAHHMS

Pemarp pacué€THble 3aauyu C SBHO 3aJaHHOM (U3NYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3NYECKYIO MOJEINb, BBIACIATh (PU3UUECKUE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOM BEIIMUNHBI

Pemate Ka4C€CTBCHHBIC 3agaquu: BBICTPAanNBATh JIOTHYCCKH
HCIIPOTUBOPCUUBYIO IICIIOYKY paCCY)KI[GHI/Iﬁ C OHOpOfI Ha MU3YYCHHBLIC



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
uHpOpMAaLMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKU
aHAJTM3UPOBAThH MOJTy4aeMyro HH(pOpMAIUIo

10.16

10.17

10.18

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

Hcnonp30BaTh TEOpETUYECKHUE 3HAHUS 10 (DU3KMKE B MOBCEIHEBHOW KH3HU
s oOecrieueHrss O€30MACHOCTH TIPH  OOpallleHHH C MpuOopaMHu H
TEXHUYECKUMHU YCTPOWCTBAMU, JUISI COXPAHEHUS 3JI0POBbSI M COOJIFOICHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cperie

PaGoTtare B rpymme C BBIMOJIHEHUEM pPa3JIMYHBIX COIHAIBHBIX POJICH,
IUIAHUPOBATh PabOTy IPYIIIbI, PAMOHATIBHO PACIPEACISATh O0SI3aHHOCTU U
IUIAHUPOBATh JICATEIBHOCTh B HECTAHJAPTHBIX CHUTYalMsX, aJCKBaTHO
OLICHWBATh BKJAJ K&KIOTO W3 YYaCTHUKOB TPYIIbI B PEIICHHE
paccMmaTpuBaeMoi mpoOIeMbI

11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yabTara

111

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbLHOI MPOrPaMMBbI CpeIHero 001ero odpa3oBanusi

JleMoHCTpHpOBaTh Ha MpPUMEPAX pPOJib U MeCTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTUU COBPEMEHHON TEXHUKH
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 NP PEelIeHUHN PU3NUYECKHUX 3a]a

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJIMHAMUKMA W KBAaHTOBOM (DM3WKHU: 3JIEKTpUYecKas
POBOIUMOCTh, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI WHIYKIIUs, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3apsn,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIICHHE, WHTepdepeHIHs,
nudpakiys U MOJSApU3aIUs CBETA, AUCIEPCHS CBETa, (HOTOIIEKTPUUSCKHIA
abdekt (PporodrddexT), cBeTOBOE aBICHHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas M HCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHUE, MATHUTHBIC,
ONTUYECKUE, DJIEKTPUUECKYI0 IPOBOAMMOCTh DA3JIMYHBIX Cped) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPsIKEHNUE,
AJNIEKTPUUECKOE COMPOTUBIICHHE, pa3HOCTh noteHnuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO ToJs, cuia Awmmepa, cuia JlopeHia,
WHIYKTHBHOCTh KATYIIKH, SHEPTHsI SJICKTPUUYECKOTO ¥ MarHUTHOTO ITOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX OJICKTPOMArHUTHBIX KOJICOAHUH,
(GOKyCHOE pacCTOSHHE W ONTUYECKas Ccuja JUH3bI; MPU OMUCAHUHU
IMpaBUJIbHO TPAKTOBATb (1)I/I3I/I‘I€CKI/Iﬁ CMBICJI HCIIOJIb3YCMBIX BCIIMYHUH, HUX
0003HAUCHHsI W EIUHHIIbI;, YKa3bIBaTh ()OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3Ys
du3nUecKue BEIUYHHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI
M YacTOTa CBETa, SHEPrUs M HMITYJIbC (POTOHA, MEpHOA IOJIypacraja,
SHEPTUsi CBS3M ATOMHBIX fAJI€p; MPU ONMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOpPMYJIbI, CBA3BIBAIOIIME JaHHYIO (DU3HUECKYIO BEIUYHHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBaTh (U3NIECKUE MPOLECCH U SBICHHS, UCIIONB3Ys (pru3muecKue
3aKOHBl W MpPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIEI0BAaTENbHOIO U
HapajjIeIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aKoH JIxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, YpPaBHEHUE
OiHmreitHa a0 QoTorddexTa, 3aKOH COXPAaHEHHsS DHHEPruH, 3aKOH
COXpaHEHHMsI UMITYJIbCA, 3aKOH COXPAHEHMsI DJIEKTPUYECKOIO 3apsA]a, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcCla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpU 3TOM pa3iauyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBbIpaXXEHHWE M ycjaoBHsl  (TpaHMIbI,  oO01acTh)
NPUMEHUMOCTH

Onpenendarb HalpaBiI€HUE BEKTOpAa HWHAYKIUMM MAarHUTHOTO  TOJA
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCICAOBAHHUIO (1)I/I3I/I'-ICCKI/IX SIBJICHUA U
MponecCOB C UCITOJb30BAHUEM ITPAMBIX U KOCBCHHBIX I/I3MepeHI/II\/'I; IIpru 5TOM
dbopmynupoBath IpobieMy (3a1ady) U THUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 000pYyI0BaHUS, TPOBOJUTE OIBIT
1 GOPMYyIUPOBATH BBHIBOJIBI

11.10

OcyiecTBiATh NpsIMblE M KOCBEHHbIE M3MEpPEHHsS! (PU3NYECKUX BEIHYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUs U HCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUI

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH  (PM3UYECKUX BEIMYMH C HCIOJIB30BAaHUEM
OpPSAMBIX U3MEPEHUH; MPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (DMKCHPOBATH
pe3ybTaThl TOJIYYCHHONH 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIHI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCIIeIOBAHUS

Cobmoath npaBuiia 0€30MaCHOTO TPYy/a P MPOBEACHUH UCCIICTIOBAHUIT B
paMKax  y4eOHOTrO  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOfI ACATCIIbBHOCTU € UCIIOJIb30BAHHUEM U3MCPUTCIIbHBIX YCTpOﬁCTB n
1ab0paTopHOTO 000PYIOBaAHUS

Pemate pacuérHple 3amaud C SBHO 3aJaHHON (DHU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHITMIIBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1auu BHIOMPATh (PU3UYECKYIO MOJIENb, BBIICIATH (PU3HMUYECCKUE BETUUUHBI
U QopMynbl, HEOOXOAWMBIE JIsi €€ pelIeHHs, MPOBOAUTH Pacu€Thl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHS (PU3UIECKON BEITMUNHBI

Pematn Ka4CCTBCHHBIC 3aJa4du: BBICTPAanUBaTb JJOIT'M4YCCKHU
HCIIPOTHUBOPCUUBYHO ILICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ 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, TOJTYYEHHONH W3 Ppa3IUYHbIX HCTOYHUKOB; KPUTHYECKU
AHATM3UPOBATH MOTYyIaeMYI0 HH(OPMAIIHIO

OOBSCHATh TPUHIMUIIBI JIEWCTBHSA MAIlMH, TPUOOPOB W TEXHUYECKHX
YCTPOMCTB; pa3nuyaTh YCIOBHS UX O€30MacHOr0 WCIOJIb30BAaHUS B
MMOBCEIHEBHOM KU3HU

11.17

[IpuBoauTh MpUMEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX 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 TPOOIIEMBI



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 OKpYKarouiero mupa. Poib skcnepumMenrta
U TEOpUM B IIpollecC€ TMO3HAHUA IPUPOABIL.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢usuueckux  ABICHUA |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHuIbl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpHHIMII COOTBETCTBHSL.
Porp w wmecro ¢umsukun B (hopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH IEeSITeNbHOCTH JIIOIeH

MEXAHHUKA

2.11

###PartH#KNUHEMATUKA
Mexanuyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
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. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
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, JTUHENHHAs CKOpOCTh. [lepuon u
yactoTa. L{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

MyTSMH, POV ICHHBIMHU TEJIOM 3a
HIOCJICIOBATENIbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpU PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue aBHIKEHHS
apuKa B BSI3KOW XHIKOCTU. M3yueHne ABMKEHHS
Tesa, OpOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

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

Macca tena. Cuna. [IpuHuun cynepno3uimu Cuil

2.2.3

Bropoii 3axkoH HproTOHA [U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucteme otcuéra (MCO). Tperuit
3akoH HproTOHa /U1 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna 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
TpeHus. Cuia CONpPOTUBIICHUS TIPU JBIXKEHUH 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 OAIIHUITHUKHU, 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. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLIEHUS

###Par#H#3AKOHBI COXPAHEHHMA 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 umiyiabca B MCO. 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. 3aKkoH
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
Tel Mpu Heymnpyrom ynape. MccnemoBanue cBA3U
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

3 MOJIEKYJISIPHAS ®U3UKA U TEPMO/IMHAMUKA
#HiH#Par###OCHOBBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

OcHOBHBIE MIOJIOKEHHUSI MOJIEKYJISIPHO-

311 KUHETHYECKOW Teopuu. bpoyHOBckoe IBHKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOICHCTBUS
YaCTHI] BELIECTBA
Mogenu CTpoeHHs Ta30B, KUAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuecTtBo BEILIECTBA.
[TocrossHHast ABoraapo

31 314 TennmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHHE

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

3.1.6 KMHETUYECKOM HSHEpPruu  TEIJIOBOTO  JBUKCHHS
yactul ra3a. lllkana remnepatyp KenbBuna

317 VpaBuenne Kianeiipona — MeHaeneeBa. 3akoH
JanproHa

318 ["a30BBIe 3aKOHBI. M30Mporiecchl B HealbHOM Ta3e ¢

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.
VYnaenpHass  TEIUIOEMKOCTb  BellecTBa.  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

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

331

3.3.2

[NEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIICHUC. YILCJ'IBHaSI TCIIJIOTA Hap006pa30BaHH${.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcComoTHas U OTHOCUTENIbHAS BIIaXXHOCTh BO3/yXa.
Hacelennslii nap

3.33

TBépnoe Ttemo. Kpucrammmueckue u amopdHbie
Tena. AHU30TPONUS CBOWCTB KpucCTaJioB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl



[InaBieHne W KpucCTauIM3aUMsa. Y AeiabHAsl TEMIOTA

334
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
TexHuuueckue YCTPOMCTBA: TUTPOMETP u
336 MICUXPOMETP, KAIOPUMETP, TEXHOJOTUHU MOJTYUCHHS
COBpPEMEHHBIX  MaTepualioB, B TOM  YHCJIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboTel. WM3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJA JIEKTPHUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TIOTYIIPOBOIHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopeiictBue 3apsaaoB. 3akoH Kynona
DJeKTpUUYECKOe Toue. Hanpsoxk€HHOCTb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUYECKOTO TOJISL.
[ToreHmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKH ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATOpa. OHEPrus 3apsyKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpOMCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, AIEKTPOCTaTUYECKAS 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTI/I‘ieCKI/IG paboTHL. N3mepenue
AIIEKTPOEMKOCTH KOHJICHCAaTOpa
##Par#HIIOCTOSHHBIN DJIEKTPUYECKHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBust CYIIECTBOBaHMS MOCTOSTHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIIPOTHBIICHUE. VY nenbHOE

COIIPOTUBJICHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOEe, MapajyIeibHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PabGora snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenua

MontHoCTb SJICKTPHUYECCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBICHHE WCTOYHHUKA TOKa.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi rernu. Kopotkoe 3amMbIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb ~ COIPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

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

MPOBOAMMOCTh TMOJXYNPOBOAHUKOB. CBoicTBa p-N
nepexoja. [lomynpoBogHKOBBIE TPUOOPHI

4211

DNeKTpUUECKUM TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B razax. CaMOCTOSTENbHBIA U
HECAMOCTOSITENIbHBIA  pa3psa. Pasznuunbple  TUIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHHueCKue yCTpONCTBA: aMIIEpMETpP, BOJIBTMETP,
peocTar, MCTOYHUKU TOKA, JJIEKTPOHArpPEBATECIIbHBIC
npudopBl, 3JIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETpP CONPOTUBJIEHUS, BAKYyMHBIH JHOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJIHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTuyeckue paboThl. HM3ydeHue CcMeIaHHOTo
COEJMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucrouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUSA

OJIEKTPOAMMHAMUKA

##HPartH#MATHUTHOE I1OJIE. OJIEKTPOMAT'HUTHAA MHAYKINA



ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TIOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IPOBOJHHKA, KATYIIKH C
TokoM. OmeiTr  Opcrena.  BaumopeiictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHHE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noJje. Pabota cunisl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHOW MHAYKLIUU
438 OJAC wuHaykouu. 3aKOH  AJIEKTPOMAarHUTHOU
e uHayknuu Papajest
Buxpesoe snexrpuueckoe nojue. 9J]C uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCSl IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlena
4311 NunykTtuBHOCTh. fIBieHne camowHaykiuu. DJ[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DIEeKTpOMarHUTHOE T0JIe
TexHUYecKrne yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AIEKTPOMATHUTBI, JJIEKTPOJABUTATEND, YCKOPUTEIIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckre paboThl. M3ydeHHe MarHUTHOTO
MoJIsl KaTylku ¢ TokoM. MccnenoBanue aencTBUs
4.3.15 MOCTOSSHHOTO MarHuTa Ha paMKy C TOKOM.

Hccnenosauune SIBIIEHHUS 3JIEKTPOMArHUTHON
WHIYKITAN

5 KOJIEBAHUA 11 BOJIHBI
#H#HPar#t##MEX AHYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHU S
KonebarenbHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
51 511 [Napmonnueckne xonebanus. Ilepwon, dacrora,
aMIIuTya v (hasza KoneOaHuit
5.1.2 [TpyxuHHBIN MassTHUK. MaTeMaTH4eCKUI MassTHUK



5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunematndyeckoen  OUHAMHYECKOE  OIUCAHME
K0J1e0aTeIbHOIO IBUKEHUS

5.1.4

IIpeBpamienue dSHepruv IpU  TAPMOHUYECKUX
konebanusax. CB3b  aMIUIUTYABl  KoJeOaHHiA
MCXOJIHOW BEJWYHMHBI C aMIUIMTYJIAaMH KOJIeOaHHH
€€ CKOPOCTU U YCKOPEHHUS

5.15

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Koyie0aTebHOM  KOHTYype. AHAIOTHUS — MEXIy
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusmu. @opmyna ToMmcona

5.16

5.1.7

5.1.8

3aKkoH COXpPAaHCHUA SHECPIrun B nacajlbHOM
K0JIe0aTeIbHOM KOHTYpE

BoiHyX/1€HHbBIE MEXaHUYECKHE KOJIeOaHusL.
Pe3onanc. Pe3oHancHas kpuBas. BbIHyXIeHHbIE
AJICKTPOMAarHUTHBIE KOJIeOaHMS.

[lepemennblit Tok. CUHYCOMIAIBHBIN NTEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh EPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOIIIEE 3HAYECHHUE CHJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, mnepepaya U
norpedieHue NIEKTPUYECKON SHEPIUH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceifcmorpad,
AIEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTrHueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€PHO/Ia MaJIbIX KoJeOaHUil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENH U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYLIKH U pe3ucTopa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacrpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JiIuHa BosHbL. [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI
599 ###Par####  Uurepdpepenuns u  audpaxius

MEXaHHUYECKUX BOJH




5.2.3

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

5.24

ONEeKTPOMarHUTHBIE BOJIHBI. YCIIOBUSL HM3JIYy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 371€KTpOMarHuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMArHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
untepdpepeniys. CKOPOCTh  AIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpoOMarHUTHBIX BOJH. [IpumeHenue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[TpuHIMIBI ~ paguoCBsIi3U U TEJEBUICHUS.

Panuonokamnus. DIEKTpOMarHUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBas JAWArHOCTUKAa B
TEXHUKE W MEIULMHE, Pajgap, paguoNpUEMHUK,
TEJIEBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

#H##Par###OIITUKA

[IpsimonuHeitHOE  paclpocTpaHeHHE CBeTa B
onHopoaHou cpeze. Jyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUS CBETa.
[TocTpoenne n300pakeHHi B IUIOCKOM 3epKalie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AGCOIOTHBIN MOKa3aTesb NPeIoMIICHHS

ITonmHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YrOJI IIOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus ceeta. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Coluparoue U pacceuBaronue JTUH3bL. TOHKas
nuH3a. DoKycHOe paccTOsSHUE M ONTHYECKasl cujia
TOHKOM JuH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBarolux jauH3ax. Gopmyna
TOHKOM JIMH3EL. YBEIMUCHHUE, JaBaeMOE JTNH301

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

Wntepdepentus cera. KorepeHTHbIE HCTOYHHUKH.
Ycnosus HaOJIr01eHUS MaKCHMYyMOB u
MUHHUMYMOB B HMHTEP(QEpPEHIIMOHHON KapTHUHE OT
JBYX CUH(A3HBIX KOT€PEHTHBIX HICTOYHHUKOB




Hudpakuus cBera. JudpakiuuonHas peméTka.
YcnoBue HaOMIONCHNS TIaBHBIX MAaKCHMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (PpaKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TUu(dPaKIUOHHAS PEIIETKA, TIOJSPOUT
[TpakTuueckue paboTel. M3mepeHue mokazaTens
5312 MPEJIOMIICHUS. UccnenoBanue CBOICTB

n300pakeHui B auH3ax. HaOmronenue mucnepcuu
cBeTa

BJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpur OTHOCUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTHM CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHWHIITEITHA

6.2

6.3

OTHOCHUTEIBLHOCTh OIHOBPCMCHHOCTH.
33.MGI[J'ICHI/IC BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMITYJIbC CBOOOTHOM YaCTUIIbI

6.4

CBs3p  Macchl C  DHEpPruel W HMMIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OITTUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmaHka CBSI3M SHEPruum
¢oToHAa € €ro 4acToToW. ODHEPrusi U HMILYJIbC
dboToHa

OtkpeiTHE U UccnenoBanue Gorodrpdexta. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa
VYpaBHeHnue O#HITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» goroadppexra

7.1.4
7.15

Hasnenue ceera. OnbitTe! [1.H. JIeGeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckne YCTPOMCTBA: (hOTORIIEeMEHT,
(dboTomaTYNK, COTHEUHAsT OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopnens atoma Tomcona. OnbiTer Pezepdopnaa mo
HCCJIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa



71.2.2

IToctynarel bopa. HM3nyuenue u moriyonieHue
(GOTOHOB MpU MEpexoje aToMa C OAHOTO YPOBHS
SHepruuM Ha napyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPrUu aTOMa BOJOPOJA

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpois.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB Ha KpHUCTAJIIaX

724

7.2.5

CrnoHTaHHO€ ¥ BBIHYXICHHOE  H3JIy4YCHUE.
YCTpoHCTBO U IPUHIIKI PAOOTHI Jiazepa
TexHuueckrne yCTpPOMCTBA: CHEKTPAJbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS U pETUCTpALNH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACJICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue paguoakTUBHOCTH Ha KUBBIE
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHA M HeWTpoHa. HykinoHnHas
Monenb sjapa leiizenOepra — HMBaHeHko. 3apsin
anpa. Maccosoe yucino siapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBII W TO3UTPOHHBIN
Oera-pacrnas. ["amma-uznyuenue. 3aKoH
PaInoaKTHBHOTO pacrajia

OHeprus CBsA3M HYKJIOHOB B sifipe. SlaepHble CHIIBI.
Jedext maccsl siapa

Snepusle peakuuu. [lenenue u CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

Snepusii  peaktop. TepMOsIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHbple 4YacTHLBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIbHBIE B3AUMOIEHCTBU
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblii peakTop, aToMHas bomOa

7.3.10

[IpakTueckue pabotel. MccnemoBanue TpeKoB
yacTull (110 roTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJ1aHCTHI, UX BUAUMOC IBHXCHUC

8.2

8.3

Conneunas cuctema. [lmaHeTsl 3eMHON TpyYIIIbI.
[InaHeThI-TUTaHTBl U UX CIYTHUKHU, KApJIUKOBHIC
riaHeTsl. Manbie Tena CoTHEUHOU CUCTEMBbI

Comnnne, ¢orochepa um armochepa. ConHeunas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aMMOCBs3b. /lnarpamMmma «CneKTpajgbHbIA KJIacC —
CBETUMOCTBY. 3BE311bI rJ1aBHOU
MOCJIEIOBATEILHOCTH. 3aBHCHUMOCTh «Macca —
CBETUMOCTB) JUTSt 3BE3 ] IJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3 L.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunsnii Ilyte — Hama ['anaktuka. CrupasnbHast
cTpykrypa ['anakTuku, pacnpenenenue 3BE3 1, raza
u e, llonoxxenune u apwxenune ConHua B
INanaktuke. [1nockas u chepuueckas MoaCUCTEMBI
["aymakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBas3aphbl.
YEpHble ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Paszberanue ranaktuk. Bo3pact u paauyc
Bcenennoit, teopus bosbmoro B3psiBa. Mozneib
«ropsuei Beenennoii». PenukroBoe usiydyeHue

MacuirabHas CTPYKTypa Bcenennoi.
MeraranakTuka. Hepeménneie npoOIeMbl
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 MPOrpamMMbl CpeIHEro 001ero
oOpa3oBaHus

1

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DHU3WUECKUE SIBICHUS

(mporiecchbl) U OOBACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

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 U MEraMupa, pa3jinyaTh YCIOBHS
(rpaHuIbl, 00J1ACTH) TPUMEHUMOCTH (PH3UYECKHUX 3aKOHOB, TOHUMATh
BceoOImMi xapakTep (yHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTb
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTh YMEHHS pa3iMyaTh 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, IPUMEHSITH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHUsS 3a/ay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh pe3YyJbTaThl U
KOPPEKTUPOBaTh  METOJIBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yIabTaTOB

Pemate xadecTBeHHBIE 3a/1a4yu, TPEeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DM3WKH, a TakKe WHTETpaIiuu
3HAHUN M3 JIPYTUX MPEeIMETOB €CTECTBEHHOHAYyYHOIO  I[UKJIA!
BBICTPAMBATh JIOTUYECKYIO LIEMOYKY PACCyXJAEHUW C ONOpod Ha

HU3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘IGCKI/IG SIBJICHUA



Bnanenue OCHOBHBIMH MeTOoAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIUYUH, BBIOMpPAs ONTUMAJbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJAbl OLEHKH MOTPEHIHOCTEN
U3MEPEHUH, IMPOBOAUTH HCCIEJOBAHUE 3aBUCHUMOCTEH (U3NYECKUX
BEIMYMH C HUCIOJBb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HMUECKHE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia O€30MacCHOTO Tpyaa
[pU MPOBEACHUH HCCIEIOBAHUN B paMKax y4eOHOTO SKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIIbCKOM  JICSITEIbHOCTH  C  MCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh W 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 HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

YeJI0BEUYECKOr0 OOIIECTBA

10

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

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIINe
ACTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHaau3a u
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKTAIAKTUYECKON Cpele; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




INHEPEYEHD 2JIEMEHTOB COIAEPKAHUSA, ITIPOBEPAEMbBIX HA EI'D
11O ®PU3UKE

Kon
pasaeaa/t
eMbI

Kon

HpOBepﬂeMbIﬁ 3JIEMEHT COACPKaHUSA
JIEMEHTA

1 MEXAHUKA
11 KNMHEMATUKA

MexaHu4deckoe JABHIKCHUC. OTHOCHUTENIHLHOCTh

111

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

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

TpaeKTopIIA,

IepeMETTCHIIE!

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

1.1.2

MYTb.

CrnoxeHile HE[}EMEII['EHIIFIZ

Ay =0+,

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

O=__

ﬂ.f =j_‘;r={U1"L}_1"U:]‘

Ar—{

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

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

Brruncnenne nepeMeneHys 1 IyTu MaTepUaIbHOW TOUKU

IpY IPSIMOJMHEHHOM JBHXKEHUH BJIOJIb OCH X TI0 TpauKy



3aBUCUMOCTH Vx(t)

v _ Av _,
YCKD[}EHIIE MAaTEPHAMBHOI TOYIKIL: d = — =L, =
AL i
1.14
Au, .
a, = =(uv,),’, aHATOII4HO a, = (v, |', a. =(v.
m T J L = =
A0
PaBHOMEpHOE NPAMOJIMHENHOE ABUKECHHE:!
x(t) = xg + Vpyt
X(t)
0
+
1.15

[0)

Uy (t) — vg, = const

(t)




1.1.6

117

0x

const

PaBHOYCKOpeHHoe HpﬂMOJ’IHHCﬁHOC JBHXCHHUC:

at

x(t)=x,+u, t+

v(t)=u, +at

a, = const

] ]
UJ.T - Lﬁ.‘r = 2”1 ['\"2 _'\"1)

L

HPII JBILKESHIII B OTHOM HAlPABICHII IIVIE S =

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Vo o

(9] Xo ‘(.—

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0. K TOPU30HTY:




1.1.8

wR

[.r{t} =X t Uyt =X tU,cosa-f

P . 2
V(£) =1y +Ugt + ng =¥, + U,sin u-r—%

v.(f)=v,, +g 1=y,sino— g

g.=0
g, =—g=const

KpuBonunerinoe npuxenue. [[Bi>keHne MaTepuaibHON
TOYKH I10 OKPYKHOCTH.
YrnoBas v JIMHENHAsA CKOPOCTh TOUKU:

v = wR

[Tpy paBHOMEPHOM JABUKEHHH TOUKH IO OKPYKHOCTH
21

=—=2
w T v

2




1.2

27o
. LleHTpOCTpEeMUTETBHOE YCKOPEHHE TOYKH:

uc

R
. [lomHOE yCKOpEHHE MaTepUaTbHOM TOUYKH

1.1.9

121

1.2.2

TBépnoe teno. IlocrynarensHoe 1 BpamarenbHOe

JIBUKEHUE TBEPIOTO TENA
JANHAMUKA

WNuepuumaneuble  cuctembl  orcy€ra. [lepBbiid

Herotona. [IpuHnun otHocuTensHOCTH ["anunes

Macca tena. IITOTHOCTE BeliecTBa:

3aKOH




©
I
<I3

A

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F+F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: s marepuanbHoit Touku B UCO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
———
£, Fy,
125 Tperuii 3akoH HproTOHA 1111 MaTepUaibHbIX TOYEK:
Fip = =Fp




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CUJIbBI NPUTANKCHUSA MCKAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cuna Tspxectu. LleHTp TspkecTH Tena. 3aBUCHMOCTh CHJIbI
TSDKECTH OT BBICOTBI N HaJ TOBEPXHOCTBIO TILJIAHETHI
panuycom RO:

GMm

M9 = Ry + h)?

mg

(R

h)

GMm




Cwuia ynpyroctu. 3akoH ['yka:
F, = —kx

F
127 "
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHus CKOJIbKEHUS:
Ep = uN
F
P
UN
1.2.8
Cuta TpeHus TOKOS:
Ep < pN
F

Tp

IA




Koaddurment tperus

JlaBnenue:
P=7%
P
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CHIIBI OTHOCUTEIBHO OCH BPAIICHHS:
M| = Fl, toe | — mutedo cuier
F
1.3.1
F
OTHOCHTEIBHO  OCH, Tmpoxojsmied uepe3 Touky O
HEePICHIUKYISPHO PUCYHKY
1.3.2 LlenTp macc tena. LleHTp Macc cucTeMbl MaTepHaIbHBIX




TOYCK:

r
.M
m
1
+
m
2
+
m
1
r




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
HECHTPp MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnoBust paBHoBecus TBEpaoro tena B UCO:

[M;+M, +...=0

1.3.3 - -
|E+Fy+...=0
#HHPar###
3akon ITackans
1.34
JlaBaeHnue B )xuAKoCTH, rokosmeiicsa B UCO:
P =po + pgh
p
#itHPar#tit P
1.35
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
#H#Par###
1.3.6

Apx




1.4

HEHPar#H##
141

BBITECH

€CJIM TeNO U KUIAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue 1iaBadHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMiynsc MaTepralbHONM TOYKU:

p=mv




NMmynbc cuctemsl Te:

P =D +p2+

p

p

HHHParHH !
1.4.2

+




HEHPar#H##
143

3aKOH U3MCHEHUS M COXPaHCHHS UMITYJIbCa:
B UICO

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

A(




1 BHEIITH

At

2BHEIIH

At

B UCO , ecniu

Ap = A(p1 +p2+...) =0




A(

, €CIIN

- >

FlBHeLLIH + FZBHemH+- e




1BHEIIIH

2BHENH

PeakTuBHOE JABHIKCHHC

F
ﬁ;ﬁx

#Hit#HPar###

144 PaboTa cuiIbl Ha MajIOM IEpPEMENIEHUH:
A=|ﬁ|-|ﬂf‘|-c&5 a=F, Ax
@

1.45 D

MOIIHOCTh CHIIBI:

€CITH 32 BpeMst




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=24
At Ar—

=F-p-cosa

1.4.6

Kunernyeckas 3Heprusi MaTepuaabHON TOUKH:

KWH

mv

2m

EKPIH -

T 2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMBL

MarepuanbHbIX Touek: B UCO AExun = Al + A2 + ...

[ToreHManbHas 3Heprus:

JJI1 TIOTCHIOHUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIy

210TeHI

AE

MOTEHI]




[ToreHmmanbHas SHEPrusi MaTepUaIbHON TOYKU B
OJIHOPOJHOM I10JI€ TSKECTH:

EHOTeHu = mgh

E
TIIOTCHIY
mgh
[TorennuanbHas SHEPrUs yrnpyro 1eopMUpOBAHHOTO
TCja:
g kx?
MOTEeHL, — 2
E
TIOTCHIY
2

kx




1.5

1.4.8

151

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

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHWsT ~ MaTepPUANIBHONW  TOYKH.
Ammumntyna u Qasa  konebanmil. Kunemartmueckoe
OIMCaHUeE:

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

v (5) =x.

alf)=(v,), =—e'x) =a +a'x=0,
IJI€ X - CMEIIEHHE U3 PaBHOBECHS.

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

ma

. OTO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIKMCaHUE (3akoH COXPaHEHUs

MEXaHUYECKOI SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHs MaTepuallbHOU
TOYKM C aMIUIUTyJaMu KojieOaHui €€ CKOpOCTH U

YCKOPCHUH:

Upee =0, @ =04

ITepuon 1 yacToTa KoJieOaHUH:

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOTrO

MasiTHHKaA.
1.5.2 ]
I'=2xm |—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=2n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle  u  mpoponbHble  BOiHBL.  CKOpoOCTh
pacrnpocCTpaHCHUA U JJIMHA BOJIHBI:
154

v
A=vl =—
v




HNutepdepentius u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenn CcTpoeHHsI Ta30B, KHIKOCTEH M TBEPABIX TeIl.
[Tycts TepMoauHaMuyeckas cucrema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJ. TOraa KOJIM4YecTBO BENIeCTBa
N m
TN
Vv
2.11 )




rac

N
A
— qrciio ABOTaipo, M — mMacca CUCTEMBI (Tena),
U

U

— MOJISIPHAsI Macca BeIecTBa
2.1.2 TennoBoe IBM)KEHUE aTOMOB M MOJICKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie YyacTHIl BEIECTBA
2.14 Huddysus. bpoyHoBckoe IBUKEHHE
2.15 Mogens naeanspHoro raza 8 MKT

216 CBsi3p  MEXAYy JaBJICHUEM | CpeIHEeH KHUHETUYECKOH
DHEpPruerl  NOCTYNATEIbHOrO  TEIUIOBOTO  JIBUKEHUS




MOJIEKYJT UJIeabHOTO Ta3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2 —
pP=—mjw =—n-| — =—N-&,.
3 302 3

N
"=y

n

Vv

N

- KOHIIEHTpPAIUS MOJIEKYJT

2.1.7 AbcomoTtHas Temmeparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHeTHYECKOU
DHEpPTUeH TIOCTYMATeIbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYT:
2.1.8 (.o’ 3
£ =|——|==kT
|2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOIUHAMUKE:




VpaeHeHHe MeHeneeBa — KnaneHpoHa
BepakeHHe 114 BHyTPEHHEH SHEPTHH
VpaBHeHHe MeHzeneeBa — KiameiipoHa (mprmer

3amIcH):
pRT

pV=ERT=vRT=NkT, p==

EHPE..?KEHIIE AN BH}’TpEHHEﬁ JHEPTIIII OTHOATOMHC

raza ([IpIMeHIIMEIe (DOPMEI 3alllIcH):

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

2111

3aKoH I[aJIBTOHa JJI1 JaBJICHUA CMECHU PA3pPCKCHHBIX I'a30B:

p=p+pt..

o




2.1.12

W3omporeccsl B pa3peKeHHOM Ta3e C NOCTOSTHHBIM YHCIIOM
MoJjiekya N (C MOCTOSTHHBIM KOJIMUECTBOM BEIIECTBA V):
nzorepMma (T = const): pV = const

uzoxopa (V = const):

p
- = t
T cons
T
p
const
u3obapa (p = const):
%4
— = const

const




I'paduaeckoe npencraBaeHne n3omnpoieccos Ha PV-, pT- u
VT- nnarpammax.

OObeIHEHHBII ra30BbIA 3aK0H:

pV ;
T = cons

pVv

const

JJIA IOCTOAHHOI'O KOJIMYECTBA BCIIICCTBA V.

HaCI)IHIeHHBIG N HCHACBIICHHBIC IIapbI. KauecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBIONICHHOTO IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOT0 Tapa
Brnaxxnocts BO3ayXa.
OTHOCUTEIbHAs BIAXHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCblmnapa(T) B pHaCblmnapa(T)
¢
2.1.14 =

HachIIapa




M

M

M

M

napa

HaChIIIIapa

napa

HN3meHeHue arperaTHbIX COCTOSIHUM

BCIICCTBA: UCIIAPCHUC

2.1.15

Y KOHJICHCAITUS, KUTICHUE KUIKOCTH

W3meHenne arperatHblXx COCTOSIHMM BEIECTBA: IJIABJICHUE
2.1.16

U KpUCTAJIM3aLUs
2.1.17 [TpeoOpa3oBanue sHEprUH B (ha30BBIX MEpPEXoaax




2.2 TEPMOJNHAMMHKA

2.2.1 TemnnoBoe paBHOBECHE U TEMITepaTypa

2.2.2 BryTpeHHss sHeprus

Terutonepenaya kak crnoco0 W3MEHEHHsS BHYTPEHHEH
2.2.3 sHeprun  0e3  coBepuieHuss  paborel.  KonBekius,

TEILIOIIPOBOJHOCTD, U3JIYUCHUEC

KomngecTBO TEIIOTHI.

VY nenpHas TEIUIOEMKOCTE BENIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VY aenpHas TermioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TermoTa miasiacHus A Q = Am.
VY nenbHas Temiota cropanus Toriusa : Q = gm
DneMeHTapHas paboTa B TEPMOTUHAMUKE:
A =pAV
A
2.2.6 =
pAV

Bbruucnenne pabotel mo rpaduky mnporecca Ha pPV-

auarpamme

IIepBbIil 3aKOH TEPMOIMHAMUKH:
Q12 =AUyp + A1 = (U —Uy) +Ap

2.2.7

12




AU

12

12

(V]

12

Anmabara:
Q12 =0= A4, = (U; — Uy) = AUy,




12

12

(U

AU

12

2.2.8

Bropoii 3akoH TepMoarnHaMuku. HeoOpaTumblie poriecchl




[Tpuniune! aeiictBus TemnoBbix MamuH. KIT:

_ Aﬂm _ anrp _|Qm:m| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [{ukn Kapno:
r..-T. T
2.2.10 maxmn =Ngg, = —————=1-_3=
T, HATD T, BT
YpaBHeHUE TEIJIOBOTO OajaHca:
Q1 +Q;+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOJMMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OJeKTpu3anus Teldl W €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTapHBIM 3JE€KTPUYECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueyHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JTUAICKTPUICCKOM

MMPOHUIACMOCTBIO

9

Foplallel 1 el
Y 4mes, i

3.13

3.1.4

:‘)JICKTpI/I‘IeCKOG noine. Ero HeﬁCTBHe Ha OJJICKTPUYCCKHEC

3apsaabl

Hanpsik€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




[Tone Toyeunoro 3apsna:

q

E. =k -z
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunb! 1uHUN HanpssKEHHOCTH ATUX TOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHoCTh NOTEHIIMATIOB U HANPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

IloTenunanbHast OHECPIrusd 3apsa B I3JICKTPOCTATHUYCCKOM

IIOJIC:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITO0JIA:

¢_ﬂ
q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3HOCTH IMMOTCHIUATIOB JIJIA

OJTHOPOJTHOTO 3JIeKTpocTaTHueckoro moisi: U = Ed

3.16

[TpyHIMI CyNIepNIO3ULINY IIEKTPUUECKUX TTOJIEH:

- - -

E =E1+E2+,¢ =¢1+¢2+







3.1.7

3.1.8

3.1.9

HpOBOI[HI/IKI/I B BHGKTpOCTaTI/I‘IeCKOM I10J1C.
VYcnoBue paBHOBECHS 3apsA/I0B: BHYTPH ITPOBOJHUKA
ELt=0

0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA (¢ = CONSt
Jusnexktpuku B IEKTPOCTATUYECKOM
Jusnexkrpudeckasi IpOHULIAEMOCTD BEILIECTBA €

Konnencarop. DneKTpoEMKOCTh KOHICHCATOPA!

q
C=—
U

IIOJIC.



3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOHACHCATOPA:

£€pS

d

&€

Hapannenbﬁoe COCIMHCHNEC KOHACHCATOPOB!:

q :q1+q2+...,U1 = UZ :""Cr[apaJlJI_C1+C2+"'




mapaun




ITocaenoBaTreabHOE COCAUHEHHE KOHACHCATOPOB:

U=Us+Upsqy = Gy =y = o+




T10CJI




3.1.11

OHeprus 3apsyKEHHOT0 KOHJEHCAaTopa:
qu CcU? ¢*

W=7 =72 T

qu




CuU

2C

3.2

3AKOHBLI ITOCTOAHHOI'O TOKA

321

3.2.2

Cua Toka:
1=-2q
At 0
[Tocrosuusbi TOK: | = const
Jnst moctrosiHHOTO TOKA ( = It

VY CII0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsoxenne U u 3/1C E

3.2.3

3akoH OMa aJig y4acTKa LeMnu:

I=—
R




3.24

3.25

BJICKTpI/I‘IeCKOG COIIPOTUBJICHHC. 3aBHCUMOCTh
COIIPOTUBJICHUA OJHOPOJHOI'O IIPOBOJAHHKA OT €TI0 JJIMHBI U

CeUYeHHUS. Y JIeIbHOE COIIPOTHUBJICHHEC BCUICCTBA.

l
R=p§

Ucrounnku Toka. J]C uctouHmka ToKa:

ACTOpOHHHXCHJI

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUC NCTOYHUKA TOKA

3.2.6

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

E = IR +Ir, otkyna

Rr




3.2.7

[TapamiensHOE COeTMHEHNE TIPOBOTHUKOB:
I=11+12+..,Ul=U2=..,
1 1 1

=—+—+.
Rnapa}m Rl RZ

apaul




HOCJ‘IGJ:[OBaTeJ'IBHOG COCAUHCHUC HpOBOI[HI/IKOB:
U=Ul+U2+.,11=12=..,
Rl'[OCJI = Rl + R2+...

T10CJI




Pabora anexkrpuyeckoro Toka: A = [UL.
3akoH Jlxxoynsa — Jlenna:
Q =1I°Rt

Rt

Ha pesucrope

2

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

3.2.8




3.3

3.29

MOUHOCTB 3JEKTPUYECKOTO TOKA!

A4
P=— =IU

At Ar—l
TerutoBast MOILIHOCTb, BBIAENSEMAs HA PE3UCTOPE:

P=PrR=Z =
R

MoniHoCcTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOAHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépl[I:IX
MCTAJIJIOB, paCTBOPOB U PACIlJIaBOB 3JICKTPOJIUTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE ITIOJIE

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

CYNEPIIO3UIIMN MarHUTHBIX IOJICH:

B = B1 +B2+



JInaun HHAYKOUU MArduTHOTO IIOJIA. KapTI/IHa JIMHUI
HHIAYKIOHUN MAar"duTHOI'O 10J141 I10JIOCOBOTI'O n

HO,I[KOBOO6pa3HOFO IIOCTOAHHBIX MarHuTOB

OnbiT Opcrena. MarHuTHOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUHW MAr"tuTHOr'O IOJA JJIMHHOTO

3.3.2
NpSIMOTO  TPOBOJHHUKA W 3aMKHYTOTO  KOJIBIIEBOTO
MIPOBOJIHUKA, KATYILIKH C TOKOM
Cuita Amnepa, e€ HanpaBJIeHUE U BEJIMYMHA:
F, = IBlsina
F
A
3.3.3
IBlsino

, [JI€ O — YIoJI MCXKAY HallpaBJICHUCM ITPOBOAHNKA U BCKTOPOM




3.34

1

Cuna JlopeHua, e€ HallpaBJIeHHUE U BEJINYUHA!

Fnop =l q | vBsina

Jlop

| gl vBsina
T/I€ 0. — YTOJI MEX1y BEKTOpaMu

-

v

1

. HBI/I)KCHI/IG Sapﬂ)KeHHOI\/'I YaCTHUILIbI B OJHOPOAHOM MAarHuTHOM

IoJIC

3.4

OJIEKTPOMATHUTHAA MHYKIMA




[ToTok BeKTOpa MAarHUTHON MHIYKILIMH:

® =B, S = BScosa

D
B
n
34.1
S
BScosa
i B
/
G 73
34.2 SIBnenue sanexkTpomariuTHOM UHAYKIMU. D/1C nuaykuuu
3aKOoH AIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 E = :—(I:l;
At Af—
{?I\%.IH' .
3JIC uHAYKIHUU B TPSIMOM POBOJIHHUKE THHOIA |,
344

JBIOKYIIEMCS CO CKOPOCTHIO

v




(;ﬁ)

)

B OJJHOPOJHOM MarHUTHOM ToJie B:
| E; |= Blvcosa

Blvcosa

, TJIE 0. — yToJI MeX1y BeKTopoM B 1 Hopmaiibio

K IINIOCKOCTH, B KOTOpOﬁ JIC)KAT BCKTOPLI

>
>

lnv




; €CIIHU




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L= d
Iy
L
|
3.4.6
@
, umu @ = LI.
Camounnykuus. 9IC caMOMHIYKIUU:
AT
S W
Af—0
DHeprusi MarHUTHOTO TIOJISI KATYIITKA C TOKOM:
3.4.7 _ LI 2

W, =
L=




3.5

351

2

LI

OJIEKTPOMAT'HUTHBIE KOJIEBAHM A 1 BOJIHbBI

KonebarenbHblif koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UJI€ATbHOM KOJIe0aTeIbHOM KOHTYpE:
[q[ £) =0 S0 0O + Py )

L’ffﬁ] =, = ., 008( t +y | =1, cos( et +y)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJa

2

LC
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3.5.3

354

3.5.5

CBs3b aMIUTUTY/IBI 3apsifila KOHJICHCATOpa C aMILUIUTYIO0N
CWJIIBI TOKa TPH  CBOOOJIHBIX  AJICKTPOMATHUTHBIX

KoJIeOaHUSX B nacajiIbHOM KoJieOaTeIbHOM KOHTYpPC€:
gm.m =
LY

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTEIbHOM

KOHTYpe:

BbIHYXI€HHBIE 3JIeKTpOMarHuTHbIE Koniebanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBoxcrBo, mepemada u
noTpeliieHue 3JIEKTPUIECKON SHeprun
cu® Lr* cu’_ LI’
+ = mE = =X — const.
2 2 2 2

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

OpUCHTAallUsd BCKTOPOB B SHCKTpOMaFHHTHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamoninHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodyeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPa)KEHUs CBETA.

a=p

3.6.2

alp

S

3.6.3 [TocTpoeHne n300paKeHHA B IIIOCKOM 3epKae

3aKOHBI IPEJIOMJIICHUS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinf.




AOCONIOTHBIN MOKAa3aTeb MPEIOMIICHUS
c

Nasc = ;

abc

OTHOCUTENBHBIN MOKA3aTENb MPETOMIICHHUS:
n, M

nOTH
1 V2

OTH




Xoq 1y4eit B Ipu3Me.
Vi=Va, Ay =Mk,
CoOoTHOIIEHHE 4YacTOT UM COOTHOUIEHHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

H2< nl nz

ITonHOE BHYTpEHHEE OTpasKEHHE.

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

. 1 n;
Sinay, = =—
nOTH nq

Sina




3.6.6

3.6.7

CoOuparomue W paccewBarIIUe JTHH3BL. TOHKas JIHH3A.

CDOKYCHOG pacCTOAHUC U OIITUYCCKAsA CHJIa TOHKOH JIMH3HI:

D 1
" F
D
F
1
dopmyiia TOHKOHN JTUH3BI:
1 N 1 1
d f F




VYBenuuenue, JaBaeMoe JIMH30M:

h |fl
P="="a




| fl

d T+

A

F\ h

f

e

B cnydae pacceuBarolen JIMH3bI:

3.6.8

1
DO=F =—0,
DO







| i

Xoa iayda, IpOUIEAUIETrO JIMH3Y MO [IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onTHueckoi ocu. [Toctpoenue uzobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuil mpubop. [maz  kak

OIITHUYCCKaA CUCTEMA

WUnrtepdepeniuss  ceera.  KorepeHTHblEe  HMCTOYHHUKH.
VYcnoBust HaOMIOAECHUS MaKCUMyMOB M MHHMMYMOB B
UHTEPPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'SpCHTHBIX HCTOYHHUKOB!

A
MAKCIIMYMBI — A =2m;; m=0+1+2 +3

e

v
MITHIIMYMEI — a={2;11+1_]:, m=0,+1,+2 +3

e

3.6.11

Judpakuus cpera. JudppakuuoHHas pemeérka. YcCloBHe
HaAOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHul MOHOXPOMATHUYECKOTO CBETa C JUIMHOW BOJHBI A

Ha peméTKy ¢ nmeproaom d:

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

dsing



3.6.12 Hucnepcus ceera
4 KBAHTOBAS ®N3UKA
41 KOPITYCKYJISIPHO-BOJIHOBOU IV AJIN3M
411 ['nnore3za M. ITnanka o kBanTax. @opmyna [Inanka: E = hv
®otoHbl. DHeprus (HoToHa:
E=hv= E = pc
A
E
412 -




pc

hc

Nmnynse ¢poToHa:

hv




4.1.3

414

®oroaddexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreliHa 1 GoToddexTa:

E¢0T0Ha = ABbixoja + Eyumax

¢doToHa

ABbIXOMa
+

KHHMax

rae,

3aKOHEI




hv

¢doToHa
hv
A
hc
hc
ABbIXOAa = hv}cp = A_
Kp
BBIXOJa

Kp




Kp

hc

Exuumax =

KHHMax

mv

max

2
MV max _ U
2 =e 3an




4.2

4.3

eU

3arn

4.1.5

421

JlaBiaeHue cBeTa.
JlaBneHue cBeTa  Ha  MOJHOCTBIO  OTPAXKAIOIIYIO
MOBEPXHOCTh M HA  MOJHOCTHIO  ITOTJIOIIAOIIYIO

MTOBEPXHOCTH
OU3NUKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u norioieHne GoTOHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroil:

hv, = he =|E” —Em|

mn .
S

4.2.3

43.1

JInHenyaTple CIEKTPBI.

CriexTp ypoBHEH SHEPTrUU aTOMa BOAOPOJIA:

—13,65B
E =22 5123 .

" 2

n*

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 9ncio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A A4 4
7 X—75Y+ ;He

bera-pacnan.

OneKTpOHHbIH B-pacnai:

A A 0~
X Y+ je+v,




[To3uTtponHbIN B-pacnan:
A A 0
s X—=0Y + Jé+ v,

I'amma-uznydenue

3aKkoH PAaAOAKTUBHOIO pacliiaga:

-t
N(t) = Ny % 2T

N(t)

4.3.3

HYCTL M — Macca paauOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy*2T

m(t)




434 SnepHbie peakuuu. /lenenue u cuHTe3 suep




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

Msikumies I'.5., bByxosueB b.b., Corckuit H.H. ®u3uka st yriryojieHHOTO

ypoBHs 10-11 kiacc

METOINYECKHUE MATEPHUAJIBI JIJISA YUUTEJIA
Msxumes I'.5., byxoBue b.b., Corckuit H.H. ®usuka njs yriyoieHHOTo

ypoBHs 10-11 kmace

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU
HUHTEPHET

bu6moreka [{OK, s kiacc






