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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero oOmero oOpa3oBaHUs
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 yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AUAX
Poccuiickoit ~ denepanuy,  pealu3ylOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma no ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHHE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUYECHHSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMNPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBSI3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOCHHOCTEM OOydaroluxcs.
[Iporpamma mno ¢Qusuke AAa€T OpeacTaBIEHUE O LENAX, COJEpKaHUM, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOoJIEHHOM YPOBHE.

N3yyenue kypca (u3uku yriayOJEHHOTO YPOBHSI IMO3BOJISIET PeaTn30BaTh
3a/layu MPO(PECCUOHAILHON OpHEHTAIIMK, HAIIPABJICHO HA CO3/IaHHUE YCIOBUHU IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CIOCOOHOCTEH KaXKJIbIM
OoOy4JaromMMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJKEHHS 00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa30BaHUA IO Pa3IUYHBIM  (PU3UKO-
TEXHUYECKUM U WHKEHEPHBIM CHEIUATIBbHOCTSIM.

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

[Iporpamma 1o Gpu3rKe BKIIOYAET:

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

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojam o0ydeHusl.

[Iporpamma 1o ¢u3UKEe HMEET NPUMEPHBIM XapakTep M MOXKET ObITh
WCITIOJIB30BaHA YUUTEISAMU (DU3UKHU JUTSI COCTABIICHUS CBOUX PabOYMX IPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIIEH U
NPEAOCTAaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOAMYECKUX
MOJXO/J0B K TMpernojiaBaHvio (U3MKU Ha YIIIYOJIEHHOM YpOBHE IMpHU YCIOBUU
coXpaHeHUs 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIIMX 3aKOHAX MPHUPOMbI, BHICTYMas B
KayecTBe y4eOHOTO MpeAMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaJ B CUCTEMY
3HaHuU 00 okpy»xkatoieM mupe. LLKompHBINi Kype GU3UKH — CHCTEMOOOpa3yoInii
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUW, HM3y4aeMbIX XHUMHEH, OHOJOTHEH,
busndeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHME W AKTHUBHOE
npUMeHeHue (U3MYECKUX 3HAHUM ONPENEIWIO XapakTep U OypHOE pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIOPTa, OCBOCHUS
KOCMOCa, TOJIYYeHHS] HOBBIX MaTepUajioB C 3aJaHHBIMU CBoWcTBamMu. M3yueHue
(GU3MKK BHOCUT OCHOBHOM BKJaJ B (OPMHPOBAHUE E€CTECTBEHHO-HAYYHOU
KapTHUHBI MUpa oOydaromerocs, B (GopMHUpOBAaHUE YMEHUN MPUMEHSATh HAYYHBIN
METO/1 IO3HAHMSI IPY BBIITOJIHEHUH UMH Y4€OHBIX HCCIIEOBAaHUM.

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

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

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

Hoea zymanumapusayuu. BEE peannsanys NPeaIosaracT HCIOJIb30BAHKE
TYMaHUTApHOTO MOTEHIMaNa (U3NYECKON HayKu, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuTHEM OOWIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TTPOOIeMamu.

Hoea npuknaonon nanpasiennocmu. Kypc usuku yriry0iaEHHOTO ypOBHS
IIPEANOAaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKUX U TEXHOJOTMYECKHUX
MPUJIOKECHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTCs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TEXHOJIOTHH.

Hoea j3xonocuzayuu peanusyercss MNOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUs, IMOCBSIIEHHBIX SKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJOTHM, a Takxke 00CYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acCHOCTH.

OcBoeHME coJiepKaHUs TPOTPAMMBbI 10 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO Ha
NPUHLIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. g ¢usuku peanuzanus 3THX
IPUHLIKAIIOB 0a3UpyeTcsi Ha MCIOIb30BAaHUH CAMOCTOSITEIBHOTO HKCIIEPUMEHTA Kak
MOCTOSTHHO JIeHCTBYyIOmEero Qaxkropa yuyeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO SKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTATBHBIE YUYCHWUYECKHE ONBITHI MPU HM3YYCHHH HOBOTO
MaTtepuana, JabopaTopHbie paboThl U pabOTHI pakTUKyMa. [Ipu 3TOM BO3MOKHBI
nBa cmocoba peanum3anuud  (U3MYECKOTO0 TMpakTUKyma. B mepBom ciydae
MpaKTUKyM npoBoauTcs 6o B koHie 10 u 11 knaccos, 1100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KjaccoB. BTtopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHCTEMY JIaOOpaTOPHBIX pabOT, KOTOpHIE
MPOBOAATCSA B Mpoliecce uzyudeHus paszaena (temsl). Ilpu stom mom paboramu
MPaKTUKyMa TTOHMUMAETCs] CaMOCTOSITEIbHOE HCCIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOT0, 0000IIEHHOTO BU/Ia O€3 MOIIAroBO MHCTPYKIIUU.

B nmporpamme 1mo (@usMke cHUCTeMa YYEHHUYECKOrOo HKCIIEPUMEHTA,
7a00paTOPHBIX PabOT M MPaKTUKyMa MpeACTaBlieHa €AUHBIM IepeuyHeM. Buioop
TEMATUKH JJI 3THX BHJIOB YYCHHYECCKUX MPAKTUYCCKUX PAOOT OCYIIECTBISETCS
y4aCTHUKaMHU 00pa30BaTEIBLHOTO MPOIECca UCXOIS U3 OCOOEHHOCTEHN MOYyPOYHOTO
IUTAHUPOBAHUST W OCHaleHusi KabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJaJicHUE OOYYarOUIMMHUCS YMEHHUSIMU MPOBOJIUTH TNPSIMBIE M KOCBEHHBIE
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIMYUH U MOCTAHOBKY
OTIBITOB T10 MPOBEPKE MPEAJIOKEHHBIX 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
M3YUYCHHBIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfiena 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
(bu3nYecKo MOJIENU ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k maTepHalibHO-
TEXHUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHus JOJKEH U3YYaThCs B YCIOBUSX
npeaMeTHoro kabuHera. B kabuHere (U3MKM MOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMme 1o
(bu3MKEe YYEHUYECKUX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pyAOBaHHE.

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

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



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

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

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

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

dbopMHUpOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHUS OCHOB
CTpOEHUS MaTepuu U 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,  BKJIIOYAs  MEXaHUKY,  MOJEKYJSpHYIO  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUN MTPUMEHSITh TEOPETUUECKUE 3HAHUS JIJIs OOBICHEHUS
bu3nYecKuX SBJICHUM B MPUPOJAC W JUISl MPUHATHUS MPAKTUUYECKUX PEUICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] PA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
(bu3nuecKoil MOAEINbI0, 3a/1ay, MOAPA3YMEBAIOIIMX CAMOCTOSITENBHOE CO3JaHHe
dbu3nyeckoil MoJeNnu, aJeKBaTHOW YCJIOBUSAM 3ajladd, B TOM YHUCJE 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
dbU3MYeCcKX JKCIEPUMEHTOB, aHalW3a M HUHTEpIperauuu HHpopmaimmy,
ONpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTATA;

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



pa3BuTHE WHTEpeca K chepam mpodeCcCHOHATBHON NESITEIbHOCTH, CBSI3aHHON
¢ pU3UKOM.

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

Ha uzyuenue ¢pusuku (yrayOnéHHBIN ypOBEHb) Ha YPOBHE CPEIHEr0 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 pabOT SBISIETCI PEKOMEHIOBAaHHBIM, YYHUTEIbh JEJNaeT BBHIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUaroIIUXCSl.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. Hayunbiii MeTOJ O3HAHUS PUPOABI.

®duszrka — pyHIaMeHTalIbHAsg HayKa o npupoje. 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 TATYNKOBBIC CUCTEMBI).

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

MopenupoBanue QpU3MUECKUX SBICHUN M MPOIECCOB (MaTepUalibHasi TOYKa,
aOCOJIIOTHO TBEPJIOE TEJO, HWJealbHAsl KUIKOCTb, HACATBHBIN Ta3, TOUECUHBIN
3apsn). ['unoreza. ®u3nyeckuii 3aKOH, TPAHUIIBI €r0 MPUMEHUMOCTH. Duzndeckas
TEOPUSL.

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

Yuenuueckuit skcnepumenm, nabopamopnsie padomeul, npaKkmuKym.

N3mepeHne cuiibl TOKAa W HANPSKEHUS B LENU IOCTOSHHOTO TOKa IPHU
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. OTHOCHUTEIBHOCTh MEXaHWYECKOTO JBUKCHMS.
Cucrema orcyéra.

[Ipsimast u oOpaTHast 3a7ja4u MEXaHUKHU.

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTh, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuajbHOW TOUKH, MX MPOCKIHMH HAa OCHU CHUCTEMbl KOOPJMUHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

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

CBobOonHOE mMajneHue. YCKOpeHue CBOOOIHOTrO majeHusd. J[BuxkeHue Tena,
OpOIIEHHOTO TOJ YTJOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOPEHHS MaTepUAIbHON TOYKH OT BPEMEHU U UX TpaduKu.



KpuBoimHenHoe  nBWKEHWE. J[BMKEHHWE  MaTepualbHOM  TOYKM IO
OKPYXHOCTH. YTJIOBas W JUHEHHas ckopocTh. [lepmom m wactora obOpareHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KacaTENbHOE (TAHIEHUIUAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

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

Jemoncmpayuu.

Mopnenb cucteMbl OTCYETa, WIUTIOCTpAIUS KMHEMAaTHUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI uccIeI0OBaHMs IBUKEHUIA.

WnmrocTpanus npeaenbHOro nepexo/ia i N3BMEPEHHEe MTHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanne ABMKEHUH C UCTIOIb30BAaHUEM MEXaHU3MOB.

[Tagenue Ten B BO3IyXe 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 ABMXKEHHS OJHOTO U TOTO K€
TeJa B pa3HbIX CUCTEMAxX OTCYETA.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomuol, RPAKMUKYM.

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

N3mepenune yckopeHusi npu MNpsSMOJIMHEHHOM PAaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTA IYTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nBUXKEHUS Tejla, OpPOIIEHHOrO0 TrOpu30HTalbHO. IIpoBepka
TUIOTE3bl O NPSIMOM MPOMOPIUOHATIBHON 3aBUCHMOCTH MEXIY JalbHOCTHIO
noJiéTa U Ha4aJIbHOM CKOPOCTHIO TeJa.

W3ydyeHue IBWKEHHUS Tella MO OKPYXKHOCTH C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

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

Tema 2. /lunamuxa.



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

Macca Tena. Cwia. [IpuHIuUI Cynepro3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKHU.

Tperuit 3axkoH HproTOHA 1151 MaT€pUaAIbHBIX 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 X CIyTHUKOB. 3akoHbl Kerepa. [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 conpoTHUBICHUS TNPU JBUKEHUU Tela B
JKAJKOCTH WX rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHUTENBHOTO JBHUKECHHS.

Hasnenune. ['mapocratnueckoe nasienne. Cruita Apxumena.

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

Hemoncmpauuu.

HabGnronenue qBUKEHUS Tell B UHEPUUAIbHBIX U HEMHEPLMAIBHBIX CUCTEMAX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

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

CpaBHEeHME  PaBHOAECHCTBYIOIIEHM  NPWIOKEHHBIX K Telly CHI €
IIPOU3BEACHUEM MACCHI TEJIa HA €r0 YCKOPEHUE B HHEPLIMAIIBHOW 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 CHJI TPEHHSI IOKOSI, KAYEHHSI U CKOJIbKEHUS.

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 33JJaHHOE PACCTOSIHUE OT €ro MAcCChl.



HccnenoBanre 3aBUCUMOCTH CUJI YNIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux JAehOopMaIIvH.

N3yueHne NBUKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTHIO, EPEKUHYTON yepes
JETKui OJIOK.

N3mepenne kodduimenta TpeHUs 1Mo BEIUYHHE YIJIOBOro KoddduimeHra
3aBucumMocTu Fr,(N).

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOcomotHo TBEpHoe Teno. [locTtymarenbHoe W BpallaTelbHOE JIBHUKEHUE
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 TEXHOJOTHMYECKHE MPOLECCHL: KPOHIITEHH,
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 PaCUYET 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 MAaTEpUATIBHBIX TOUEK. Teopema 0 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 cunpl Ha MajqoM M Ha KOHEYHOM MepemMeleHuu. ['paduueckoe
MpeCTaBIeHUE pabOThl CUIIBI.

MOoOIHOCTH CUJIBI.

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



[loTeHnManbHBIE W HENOTEHUMANbHbIE CUibl. [loTeHuumaneHas >HEprus.
[ToreHuuanbpHast SHEPTUs YIpyro AepopMUPOBaHHON MpyxuHbL. lloTeHnanbHas
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 HEMOTEHIUAIBHBIX CHJI C HW3MEHEHHEM MEXaHU4YEeCKOU
HHEPIrUU CUCTEMBI TeJl. 3AKOH COXPAHEHHS] MEXAHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

VYpaBHeHne bepHy/IM Ui HMICAIbHOM JKUIKOCTU Kak CJIEACTBHE 3aKOHA
COXPaHEHUSI MEXaHUYECKOU JHEPTHH.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTUYECKUE MPOLECCHI: 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 INpeBpanicHUs] KUHETUYECKOM M MOTEHLUHAIBHON SHEPIHi 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.

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

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHUs UMITYJIbCA IIPU YIIPYTOM B3aUMOJIECUCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUsI TOTEHIMAIIBHON YHEPTUU MPYKUHBI ¢ PaOOTOMN CHJIBI
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
ombiTHOE oOocHOBanme. Jlubdysus. bpoyHOBckoe nBMKEeHHE. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YAaCTHUL] BellecTBa. Monenm CTpOeHHs Tra3os,
KHUAKOCTEH M TBEPIBIX TeN U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ITHX



Mozened. Macca u  pa3Mepsl MoJekyna (aromoB). KommuecTBo BelecTsa.
[TocTosinHast ABoraapo.

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHnaeneeBa—Kianeiipona. AOcomoTHAs
Temriepatypa (mkaina temneparyp KenbBuna). 3akon Jlanbrona. M3omponeccsl 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 TEIJIOBOTO 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 BHEUIHUX YCIOBUM JJIs
TEPMOJMHAMHUYECKON CUCTEMBbI. BHENIHNE U BHyTpeHHHE napaMeTpshl. [lapameTpsl
TEPMOJUHAMHYECKON CHUCTEMBbl KaK CPEJIHHE 3HAYEHHUSI BEIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHME HA MUKPOCKOITMYECKOM YPOBHE.



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

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

KBa3zucratnueckue u HeCTaTUYECKUE MPOIIECCHI.

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

Tennonepegaya  kak  cnoco0  M3MEHEHUs  BHYTPEHHEW  SHEpPruu
TEPMOJMHAMHUYECKONM  cuUcTeMbl 0e3  coBepuieHus paboTel.  KoHBekuus,
TEIUIONPOBOJIHOCTD, H3TyUYCHHUE.

KomnuectBo TtemnoTel. TennoéMkocTh Tena. YAelbHass W MOJSIpHas
TEIUTOEMKOCTH BelIeCTBA. YpaBHeHHMe Maiiepa. YaenpHas TEIUIOTa CrOpaHUs
tormBa. Pacuér konuuecTBa TEIUIOTHI Npu  Temiomnepenadye. I[lonstue 00
aanabaTHOM Tpoliecce.

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

BTopoili 3ak0OH TEpMOJMHAMHUKHA i1 PABHOBECHBIX IIPOLECCOB: 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 ACMEKThI MCMOJIb30BAHUA TEIUIOBBIX JBUTaTeneul. 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
WCIIOJIb30BaHMEM TEIUIOBOTO HAcOCa, YTUIIU3AIUs OMOOPTaHUYE€CKOTO TOILIUBA JIJIs
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpayuu.

H3meHenue Temneparypsl pu aanadaTuuecKoM pacIlIupEeHUN.

Bo3nymHoe orauso.

CpaBHeHME YAETBHBIX TEIUIOEMKOCTEHN BEILIECTB.



Crioco0Obl M3MEHEHHSI BHYTPEHHEH SHEPTHH.

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 KoHAeHcamms. lcmapeHne W KuIleHWe. Y AeNbHas
TEIJI0Ta Mapoo0pa3oBaHU.

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

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEIIbHAS BIIAXKHOCTb.

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

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

TemnoBoe pacmmpeHue KUAKOCTEH W TBEPABIX TeN, 00bEMHOE M JTUHEHHOE
pacipenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MPUUKUHA
TEIJIOBOTO paclIMpeHus Tell (Ha KaYeCTBEHHOM YpOBHE).

[IpeoOpa3zoBanue 3HEprun B PazoBbIX MEPEX0aax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxHoctHoe HaTsDKeHHE. Ko duIMeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumsipasie siBnenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA M TEXHOJIOTMYECKHE TIPOIIECCHI:  KHUIKHE
KPUCTAJUIbI, COBPEMEHHBIE MATEPUAIBI.

Hemoncmpayuu.

TermioBoe paciupeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue nmpy noHM>XKEHHOM JTaBJICHHM.

N3mepeHre cuiibl TOBEPXHOCTHOTO HATSKEHHUSL.

OMNBITH C MBUTBHBIMH TJIEHKAMH.

CmaunBaHue.



Kanumnsipabie sBiaeHusI.

Mopaean HEHBIOTOHOBCKOU JKUIKOCTH.

CriocoObI M3MepeHus BIAKHOCTH.

HccnenoBanre HarpeBaHus U IUIABJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

Buasr nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npAKMUKyM.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIbJIA.

N3ydeHne CBOMCTB HACBIIICHHBIX MTapPOB.

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

N3mepenune ko3 uirenTa noBepXHOCTHOTO HATSKEHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTpoauHaMHKA.

Tema 1. dnexmpuueckoe noine.

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

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JEKTPUYECKHE 3apsiibl.

HampsoxkéaHocth  anekTpuueckoro  mosisa.  [IpoOubiid  3apsa.  Jluauwu
HaIpsHKEHHOCTH DJIEKTPUYECKOTO MOJsA. OTHOPOIHOE AIEKTPUUECKOE MOJIE.

[loTeHIMAIBHOCTD DJIEKTPOCTATUYECKOIO ITOJs. Pa3HOCTH MOTEHLMANIOB H
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMaN 3MEKTPOCTATUYECKOTO NOJIA. CBA3b HANPSKEHHOCTH IOJIS U PA3HOCTH
NOTEHIMAJIIOB ISl JIEKTPOCTATUYECKOTO Moyl (KaKk OJHOPOAHOr0, TaK U
HEOHOPOJTHOTO).

[IpuHIUIT CYyNIEPIIO3ULIUY ATIEKTPUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsnl. [lome
PaBHOMEPHO 3apsyKEHHOro mo o0béMy Imapa. Ilosme paBHOMEpHO 3apsKEeHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH U
HKBUITOTEHLIIMAIBHBIX ITOBEPXHOCTEN.

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

JuanexTpuku B AIEKTPOCTATUYECKOM oJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KongeHcaTop. DneKTpoEMKOCTh KOHJAEHCATOpa. DIIEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCATOPOB. [locmenoBarenbHOe COeqMHEHNE
KOH/JICHCAaTOPOB.

DHeprus 3apsHyKEHHOT0 KOHAEHCAaTopa.

JIBrxkeHHe 3apsKEHHOW YaCTULBI B OJTHOPOJHOM SJIEKTPUUECKOM IIOJIE.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIEKTPOMETP, DJIEKTPOCTaTHUYECKas 3allluTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJIeHCaTOphbl, renepatop Baun ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DNEKTPUYECKOE MOJIE 3apPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

Y CTpOMCTBO M AENCTBUE KOHAECHCATOPA IOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLIAaH
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAICKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit skcnepumenm, nabopamopnsie padomul, npaKkmuKym.

OneHka CHJT B3aMMOJICHCTBYS 3apSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHepruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOAMOIA.

N3ydeHne npoTekaHus TOKa B LEIH, COAEPKAIIEH KOHAESHCATOP.

Pacnipenenenue pa3HOCTH IIOTEHIINAJIOB (HampsKEHUs ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccnenoBanue paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. IlocmoanHwlit 31eKmpuyecKuil mox.

Cuna Toka. [TocTosSTHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO JJIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é.

3akod OMa U1 ydacTKa LEMu.

DIIEKTPUYECKOE CONIPOTHBJIEHUE. 3aBUCHUMOCTh CONIPOTHUBJIEHUS
OJHOPOJHOIO IPOBOJHMKA OT €r0 JJIMHBI M IUIOIIAJW ITONEPEYHOIO CEUYCHMS.
Y nenpHOE CONMPOTHUBIICHUE BEILIECTBA.

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COCAUHEHNE ITPOBOJAHUKOB.
Pacuét pa3BeTBnEHHBIX AekTpruueckux uenei. [Ipasuna Kupxroda.



Pabora anekrpuueckoro Toka. 3akoH Jxoymns—JIenma.

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

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

KoHaeHcaTop B Lenu MOCTOSIHHOTO TOKA.

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

Jemoncmpayuu.

N3mepeHre CUilbl TOKA U HaIPSKEHUS.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HaNpsDKEHHS Ui PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

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

HccnenoBanre 3aBUCUMOCTH CUJIBI TOKA OT COMPOTUBJICHUS MPU MOCTOSHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne IJIC. KopoTkoe 3aMbIKaHHE TaIbBAHUYECKOTO JIEMEHTA
Y OIIEHKAa BHYTPEHHETO COMPOTUBIICHHUS.

CrnocoObl coeMHeHNns UCTOYHUKOB Toka, JJ1C GaTapeil.

HccnenoBanre pa3HOCTH MOTEHUMATIOB MEXIY IMOJIFOCAMH MCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanye CMEMIAHHOTO COEAMHEHUS PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS MPOBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HAMpsDKEHUS JJISL  JIAMITBI
HaKaJIUBaHMUSI.

YBenuueHue npejiesia u3MepeHus ammnepMerpa (BoabTMeTpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIMAIOB MEXAY MOJIOCAMU HCTOYHHKA TOKa
OT CHJIBI TOKA B IIEMH.

HccnenoBanue 3aBUCUMOCTH MOJIE3HONM MOIIHOCTH MCTOYHHKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toku 6 pa3nuunvix cpeoax.

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



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

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

OJEKTPUYECKUA TOK B JJIEKTPOJUTAX. DJIEKTPOJIUTHYECKAS] JUCCOLMALIMS.
Onextposn3. 3akoHbl Dapanes Ui dIEKTPOIIA3a.

OnekTpuueckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuynpie TUIIBI CAMOCTOSTENBHOTO pa3pana. Monnus. [1nazma.

TexHU4ecKue yCTpOMCTBA M IPAKTHYECKOE IPUMEHEHHE: TIa30pa3psIHbIC
JamIbl, SJIEKTPOHHO-Iy4eBas TpyOKa, MOJYNPOBOJHUKOBBIE MPHUOOPBI: AMOJ,
TPAH3UCTOP, (OTOAMOA, CBETOAMOJ, TajbBaHUKA, paPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, 3JIEKTPOHHAS! MUKPOCKOIIHSI.

Hemoncmpauuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB RJIEKTPOIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAUMOCTH METAJIJIOB U ITOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD JTUO/A.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKym.

HaGmronenue anextpoiusa.

N3mepeHne 3apsaa OHOBAICHTHOTO HOHA.

HccenenoBanre  3aBUCUMOCTHM  COIIPOTHMBIICHUS  TEPMOPE3UCTOpPA  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.
AOCOIOTHBIE U OTHOCUTEJIbHBIE MOTPEUTHOCTH U3MEPEHNUN (PU3NYECKUX BEITUUHH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUM, HCCIEAOBAHUN  3aBUCUMOCTEU
(bu3MUecKuX BEIUYMH, NPOBEpKA MPEIJIOKEHHBIX THNoTe3 (BbIOOp H3 pador,
OMMCAHHBIX B  TEMAaTHYECKUX  pazfenax «YUYEHWYECKHH  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYMY).

MesxknpeaMeTHbIE CBA3H.

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

Mesicnpeomemmusie nonamus, C6A3aHHbIE C U3YUECHUEM MEM 0006 HAYUHOZ0
no3HaHuA: SBJICHHWE, HAay4yHbId (DaKT, rumoresa, (u3MvecKas BeIUYMHA, 3aKOH,



Teopusi, HAOIIOJACHHUE, DKCHEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHH, N3MEPUTENbHbIE TPUOOPHI, UPPOBas 1a00paTOPHs.

Mamemamuka: peumieHUe CUCTeMbl ypaBHeHMH. JluneilHas QyHKIUS,
napaboiia, runepOosna, ux rpa@uku U cBoicTBa. TpUroHomeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTopsl 1 X MPOEKIKUU Ha OCH KOOPAMHAT, CII0KEHHUE 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 HATSKEHHUE U KANWJUISIPHBIE SIBIICHUS B IPUPOJIE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumua: TUCKPETHOE CTPOCHME BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJ,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHEe HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TN, KUAKOCTEH U Ta30B, KHUAKUE KPUCTAIIIbI, FIEKTPUUECKUE
CBOMCTBA METAJUIOB, AJIEKTPOIUTHIECKAS AUCCOIMAIINS, 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 BemectBe. DeppoOMarHeTuky, napa- U THaMarHeTHKH.



TexHuueckue YCTpOI\/'ICTBa N TCXHOJIOTMYCCKHUEC TIPOHCCChI: IPHUMCHCHHUC

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

KaptiHa 7uHMA  WMHAYKOUM  MArHATHOTO  MOJS  IOJIOCOBOTO |
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.

[evictBrue cuibl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HabGnronenue nBM>KEHUS My4YKa 3JIEKTPOHOB B MArHUTHOM ITOJIE.

[TpuHIMT NENCTBUS AIEKTPOUZMEPUTEIBLHOTO npudopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

HccenmenoBanre MarHUTHOTO TTOJISI TOCTOSTHHBIX MarHUTOB.

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 wuHAyKIMU. 3akoH dJIEKTpOMarHUTHOW uHAYKuuu Dapanes.
Buxpesoe anektpuueckoe nosue. Toku Dyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJIe.

[IpaBuo Jlenua.

NunyktuBHOCTh. KarTymika HWHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKa.
SBnenune camonnaykuuu. I1C caMOMHIAYKIINH.

DHEeprus MarHuTHOTO TOJISI KATYIIKH C TOKOM.

DIEeKTPOMarHUTHOE TOJIE.

TexHn4eckrue yCTpOWCTBA U TEXHOJOTMYECKUE IPOLECCHl: MHAYKIIMOHHAS
I€Yb, COJICHOU/, 3alIUTa OT JIEKTPU3ALMU TEJ MPU ABUKEHUH B MArHUTHOM IOJIE
3emu.

Hemoncmpayuu.

Hab6nronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

HccnenoBanne 3aBucumoct IOJC MHAYKIMM OT CKOPOCTH HW3MEHEHHS
MarHMTHOTO MOTOKA.



[IpaBuiio Jlenna.

[Tanenue MarauTa B alIOMUHUEBON (METHOM) 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 BUXPEBOIO MArHUTHOTO TOJIS.

HccnenoBanue sIBICHUS CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpneu S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koiedanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOAHUSI.

["apMonunyeckue konebaHusi. Kunemarnueckoe U JMHAMHYECKOE OIMHUCAHUE.
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
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHUH €€ CKOPOCTU U YCKOPEHUSI.

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

[Tonsitue o 3atyxaronux kKonebanusx. BeiHyx)aeHHbIe KoeOanus. Pe3onaHc.
Pe3onancHas kpuBas. BiusHue 3aryxaHus Ha BHI PE30HAHCHOW KPHUBOM.
ABTOKOIEOaHUSI.

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

Jemoncmpayuu.

3amnuch K01e0aTeIbHOro ABMKEHUS.

HabGnronenne He3aBUCUMOCTH NIEPUOJIA MANIBIX KOJIEOaHUM Tpy3a HA HUTH OT
aAMILUTATY/IBI.

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

UccnenoBanne KojebaHWW Tpy3a Ha MacCHBHOM TIPY)KHUHE C IEJIBIO
dbopmMupoBaHUsI MPEICTABICHUN 00 HACATHPHON MOJICIIH MPYKUHHOTO MasiTHUKA.

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

HccnenoBaHue BoIHYKIECHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



W3mepenne mnepuona CBOOOIHBIX KOJIEOAHHM HHUTSAHOTO U MPYXUHHOTO
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.

HccnenoBanue BHIHYKICHHBIX KOJICOAHUA.

Tema 2. dnexmpomaznummnbsie Ko1e0anus.

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

3aKOH COXpaHEHHsI SHEPTUU B HI€aJIbHOM 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 MIEPEMEHHOIO 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
IIEKTPUYECKOU 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.

Jlemoncmpayuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

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

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIA.

['eneparop He3aTyXalOMUX JIEKTPOMATHUTHBIX KOJIEOaHUI.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUJAbHbIE 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.



Mopenb JTMHUY 3TIEKTPONEPENAYN.

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 31eKmpoOMazHUMHbLE G0JIHbIL.

MexaHnueckue BOJIHBI, YCJIOBUA UX pacnpocTpaHeHus. llomepeunsie wu
MPONOJbHBIE BOJHBL. llepuon, CKOpOCTh pacnpoCTpaHEHWs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHMYECKHX BOJH: OTpa)XeHHE, MpejoMJIeHHE, HHTephEepeHLus U
T paKIms.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYIKAIOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumHas oprieHTaIMsi BEKTOPOB B 3JIEKTPOMArHUTHOM 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.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOMIEH CPEIBI.

TexHuyeckue yCTpOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenedon, CBU-nieup,
yJIbTPa3BYKOBasl IMATHOCTHUKA B TEXHUKE U MEJTUIIUHE.

Hemoncmpauuu.

OO0pazoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue orpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepeHunu u auppakuuy MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pe30HaHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHUE.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

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

Oo6napyxeHue nHPaKPaACHOTO U YIBTPAPUOIETOBOTO U3ITyUCHHM.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, nPAKmMuKym.



N3ydyeHne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxa.

[IpssMONMHEHOE pacHpOCTPaHEHHE CBETA B OJHOPOAHOU cpene. Jlyu cBera.
To4eyHbIll HICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenaomiieHus. OTHOCUTENBHBIN MOKa3aTelb npesoMiieHHs . [10CTOSHCTBO 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.

IlonHoe BHyTpeHHee oTpakeHHe. [IpenenpHbI yroi IOJHOIO BHYTPEHHETO
OTPaKECHMUS.

ColOuparome u pacceuBaroliie JuH3bL. ToHKas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
pPaccTOsIHUS TOHKOM cepruyeckoil JMH3bl OT €€ F€OMETPUH U OTHOCHTEIHHOTO
IIOKa3aTess MpeIOMIICHHUS.

@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 JIMH3AX U UX CHCTEMAaX.

Ontuueckue npudopsl. Paspemaromniast crnoco6HocTh. [1a3 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. IIpumepsl Knaccuyeckux
UHTEP(PEPEHIIMOHHBIX CXEM.

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

ITonsapuzanus csera.

TexHuueckue yCTpOWCTBA M TEXHOJOIMYECKUE IIPOLECCHl: OYKH, JyIa,
nepuckon, Qoroamnmapar, MUKPOCKOI, MPOEKIIMOHHBIN ammapart, MpOCBETICHUE
OTITUKH, BOJIOKOHHASI ONITHKA, TU(PPAKITMOHHAS PEIIETKA.

Hemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanne mpeaomMiIeHUs CBETA.

HaOnronenue noJiHOro BHyTPEHHETr0 OTpakeHus. Mojieib CBETOBOIA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Hab6mronenune naTepdepennm cBera.

HaOmronenue iBeTOB TOHKUX TUIEHOK.

HaGmronenue nudpakiuu cBera.

N3yuenne nudppakiIMOHHON PEIETKH.

Habnronenune nudpakiimoHHOTO CIIEKTpA.

HaOnronenue nucnepcuu cBera.

HabGmronenue nonsipusanuu cBeTa.

[IpuMeHeHuE MONSIPOUIOB JIJISI U3YUEHHS] MEXaHUYECKUX HAIPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, RPAKMUKYM.

N3Mepenue nokaszarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS pacCEUBAIONTUX JIUH3.

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

[TonyueHnne n300pakeHuUsi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHIIny 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne uaTepdepeHInN JIa3epHOTO U3IIYYCHUS Ha IBYX IIEIISIX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKIuOHHOTO CIIEKTpA.

N3mepenune IrHbBI CBETOBOM BOJIHBI.

[Tonydyenue crnekTpa U3Iy4eHHUs] CBETOAMOMA MPU MOMOIIM AUPPAKIUOHHOM
PELIETKMU.

Pa3zges 6. OcHOBBI cIeiHAJIBbHOM TEOPUU OTHOCUTEJIbHOCTH.

I'panuubpl  IIPUMEHMMOCTHM  KJIacCMYeCcKoM  MexaHuku.  [loctynarsl
CIEIUAIBHOW TEOPUU OTHOCUTEIHHOCTH.

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

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PENSATUBUCTCKON YaCTULIbl. DHEPTUs
MTOKOSI.



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

Y4eHN4eCKUi IKCIIEPUMEHT, JIA0OPATOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHue UMIYyJbCa MW DHEPrUU  PEISTUBUCTCKUX dYacTuil (T
dboTorpadusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Pasznea 7. KanToBas ¢pusuka.

Tema 1. Kopnyckyaapno-6011060ii oyaiusm.

PaBHOBeCcHOE TEIIOBOE M3NIydeHHE (M3JIydeHHe aOCONIOTHO YEPHOrO Tena).
3akoH cMemieHus Buna. 'unoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Onpitel A. I'. CtoneroBa. 3akonsl poTodddexra. YpaBHEHHE
OunmTerHa 11 Gororddexra. «Kpacnas rpanuma» Goroaddekra.

JlaBnenue cBera (B UYAaCTHOCTH, [JIaBJIGHME CBETa Ha aOCOJIIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaxarollyr MoBepxHocTh). OmbiTel I1. H.
JleOeneBa.

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

Crneunduka uzmeperuit B Mukpomupe. COOTHOIIECHUSI HEONPEIeIEHHOCTEH
['eitzenbepra.

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

Jemoncmpayuu.

®oTo3(PheKT HA YCTAaHOBKE C [IMHKOBOM IJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJIEHUS  MHOJYNPOBOJHHKOB  OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyMm.

HccnenoBanne ¢poTope3ucTopa.

N3mepenune nocrossaaoi [lmanka Ha ocHOBe uccienoBadus Gororddexra.

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

Tema 2. @usuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pezepdopna.

[Toctynater bopa. M3ny4yenue u nornonienre (pOTOHOB MPHU MEpexoje aTromMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CnekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJIEHHOE U3IyueHue ceeta. Jlazep.

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

Jemoncmpayuu.

Mopnens onsita Pesepdopra.

HabGnronenue JIMHEHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmukym.

HaOnroienue IMHE4aToro cnekTpa.

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. ONEKTPOHHBIA M TO3UTPOHHBINA Oera-
pacnan. I'amma-usiyyeHue.

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

DHeprus CBs3M HYKJIOHOB B sifpe. SnepHbie cuiibl. JledexT macchr spa.

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

Mertonp! perucTpanyy U UCCIIETOBAHUS 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 PU3nyueckoil KapTUHBI MUPA.

TexHuyeckue yCTpoucTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBI  peakTop, TEPMOSIIEPHBIM peakTop, aToMHas Oomo0a,
MarHUTHO-PE30HaHCHask TOMOrpadusi.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomut, nPAKMuUKym.

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

HccnenoBanre paguoakTUBHOTO (DOHA C MCTIOJIB30BAaHUEM JI03UMETPA.

N3yyenue normomieHus 6eTa-4acTuil aTFOMHUHUEM.

Paszgen 8. DiemMeHTHI ACTPOHOMUM U ACTPOPU3HKH.



Otanbl pa3BUTHs acTpoHoMmuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
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, WX 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» JUISl 3BE3]l TJIABHOM MOCJEAOBATEIIBHOCTU. BHYyTpeHHEe 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 kBazapbl. UEpHBIE ABIPHI B SApPAX
TraJIaKTHK.

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

Macmtabnas ctpyktypa Beenennoid. MeraraiakTuka.

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 3BE3THBIX
CKOILJICHUU.

Pu3nvecKuil MPaKTUKYM.

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

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

O6o0maromiee MOBTOPEHUE.



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

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, OOBSCHUTEIBHOM U TMPOTHOCTHYECKOW  (DYHKIUH
busndeckoil Teopuu, poiib GU3NUECKON TEOpUU B POPMUPOBAHUM MPEACTABICHUM
0 (Qu3NYeCKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTHUHBI MUpa B OOILEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

N3yuenne kypca ¢usukum yriyonénHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCSL C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, TEOrpapuu U TEXHOJIOTUH.

Mesicnpeomemmusie NOHAMUA, C6A3AHHbBIE C UZYUEHUEM MEM 0008 HAYUHOZ20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, TUIOTE3a, (PU3MYecKas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, DKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTA U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETPHUUYECKHUE
(yHKUMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIE€CTBO. BEKTOPBI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTapHBIX (GYyHKIUNA. [Ipu3Haku mNOMOOMST TPEYTrOJHHHUKOB,
oTpejiesIeHHE TUIONIAIN TIIOCKUX PUTYp U 00bhEMa Tell.

Buonocus: >nektpuyeckue SBJICHUS B JKUBOW MpUpoOnE, KoyieOaTelnbHbIE
JNBWKEHUS B SKMBOM TNPUPOJE, SKOJOTWYECKHE PUCKU TpH MPOU3BOJICTBE
AIIEKTPOSHEPTUH,  DIIEKTPOMAarHUTHOE  3arps3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUILIMHE, ONTUYECKHUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAIUINYECKAsI 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 IIOCTOSSHHBIX MArHHUTOB, JJIEKTPOMAarHUTOB,
3NIeKTpoIBUTaTeNb SIKOOU, reHepaTtop MEepeMEHHOro TOKA, MHIYKIMOHHAs Ieyb,
JIMHUM 3JIEKTpONEpeay, 3J1€KTPOJBUraTelb, pajap, paluonpuEMHHUK, TEIEBU30D,
anTeHHa, teiepoH, CBY-meub, yabTpa3ByKoBass JMArHOCTUKa B TEXHHKE,



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



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

JIMYHOCTHBIE PE3YJIbTATDI

JInuHOCTHBIE pe3yJabTaTbhl OCBOCHMS Yy4yeOHoOro mpeamera «Duzukay
JIOJDKHBI OTpaXkaTh TOTOBHOCTh U CITIOCOOHOCTH 00YYarOIINXCsI pYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOIIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, pacCUIUpEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTU B MPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIBHOCTH, B TOM YUCJIE B YACTH:

rPaKIAHCKOT0 BOCIIMTAHMS:

e CchOPMUPOBAHHOCTh  TPAXJAHCKOM  TO3UIMM  OOydarmierocs  Kak
aKTUBHOTO U OTBETCTBEHHOI'O WICHA POCCUICKOTO OOIIECTBA;

e TMPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LICHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JICSITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIecTBa, Y4YacTBOBaTb B CaMOYIpaBlIeHHUH B 00pa30BaTeIbLHOM
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 UJICHTUYHOCTH,
MaTpUOTU3MA;

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

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

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

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

e OCO3HAHHWE JJMYHOTO BKJIaJIa B MOCTPOCHNE YCTOMYMBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

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

TPYAOBOI'0 BOCIIMTAHUSA:



WHTEPEC K Pa3audHbIM chepaM mpoecCHOHATBHON ACSITEIBHOCTH, B TOM
YUCJE€ CBS3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHE COBEpIIaTh
OCO3HAHHBIN BRIOOp Oymymiei mpodeccuu U peain30BhIBaTh COOCTBECHHBIC
YKU3HEHHbIC TIJIaHbI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHMIO M CamMOOOpa30BaHUIO B
o0nacTu GU3HKU HA TPOTSHKEHUN BCEH KU3HH.

IKOJOINYECKOI'0 BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh IKOJOTUYECKON KYJIBTYpbI, OCO3HAHHUE TJI0OAIBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIieM;

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

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

HEHHOCTH HAYYHOI'O IO3HAHMUA:

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

OCO3HAHWE LEHHOCTH HAy4yHOH AEsSTENbHOCTH, FOTOBHOCTH B IpoLEcce
U3y4eHUs: (PU3MKH OCYHIECTBISTh MPOEKTHYIO M HCCIEAOBATEIbCKYIO
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 UMEIOITUXCS
MaTEpPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

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

pa3BUBaTh KPEATUBHOE MBIIICHUE TIPHU PEIICHUH >KU3HEHHBIX MTPOOJIEM.

Ba3oBrbIe ucciaenoBarebCKHe 1eHCTBUA.

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU U METOJaMHU
buznueckoil HayKu;



BJIAJETh HAaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKON | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3UKH, CIIOCOOHOCTBIO W TOTOBHOCTBIO K
CaMOCTOSATEILHOMY TIOMCKY METOJOB perieHus 3a1ad  (pU3HIeCcKOoro
coAep>KaHUsl, TPUMEHEHHUIO PA3JIMYHBIX METOJ0B MTO3HAHUS;

BJIAJICTh BHJAAMU JICSITEIBHOCTH IO TOJYYCHHIO HOBOI'O 3HAHUS, €ro
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHEHUIO B PA3IMYHBIX YICOHBIX
CUTyallWsiX, B TOM YHCJIC TPU CO3JaHUM YYCOHBIX MPOEKTOB B 00IaCTH
bu3uKy;

BBISIBJIATh MPUYMHHO-CJICICTBEHHBIE CBSI3M M aKTyallU3WPOBATH 3ajady,
BBIJIBUTaTh THUINOTE3y €€ PEIICHUs, HaXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOMX YTBEPXKIACHUM, 3a7aBaTh MapameTpbl U KPUTEPUU
pelieHus;

aHAJIM3UPOBAaTh TMOJYYEHHBIE B XOJI€ PpEIICHUS 3aJadd pPe3yJbTaThl,
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 CHUTYallMsIM, OIICHUBAThH MPHUOOPETEHHBIN OIIBIT;
yMEeTh TEPEHOCUTh 3HaHHSA TI0 (U3NKE B MPAKTHYECKYIO O00JacTh
JKU3HEACATEIILHOCTH,

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

Pabora c nndopmanueii:

BJIAJETh HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPKAHMS
U3 HCTOYHUKOB Pa3HBbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHalln3, CHCTEMAaTU3allMI0 M MHTEPIPETalri0 MHPOPMALUHN Pa3TUUHBIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIb30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ CoOJIIoJIeHueM TpeOOBaHUI HSPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHEHBI, pPecypcocOepekeHusi, MPaBOBBIX H
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€301aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEPKAHMSI B Pa3IMUHBIX (popMmaTax c
yu€TOM Ha3HayeHus: WHGOpPMalMU M IEJIEBOM ayAUTOPUU, BBHIOUpas
ONTUMAIbHYIO (POPMY MPECTABICHUS U BU3YyAIU3AIIH.

KoMMyHMKAaTHBHBIE YHMBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM U BO BHEYPOUHOMH
NEeSATEIbHOCTH;

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

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

NOHMMAaTh W HWCHOJb30BaTh  MPEUMYyIIECTBA  KOMaHIHOM |
VHAMBUYaJIbHON pa0oThI;

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

OPUHUMATh LEIHM COBMECTHOW JEATEIbHOCTH, OpPraHW30BBIBATH U
KOOPJIMHUPOBAaTh JEUCTBUS MO €€ JOCTHIKEHHUIO: COCTaBJATh IUIaH
JEHCTBUIM, pacpeaeNiaTh pojid ¢ y4€TOM MHEHUM Y4aCTHUKOB, 00CYX/I1aTh
pe3yJIbTaThl COBMECTHON padOTHI;

OLICHMBATh Kauye€CTBO CBOEr0 BKJIaJa M Ka)KJOTO yYaCTHMKAa KOMAHJbI B
o0l pe3yabTaT Mo pa3padOTAHHBIM KPUTEPHUSIM;

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

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

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIISATh  ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUH, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynpoBaTh COOCTBEHHBIE 33/1a4H;

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

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

paclMpsTh ~paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
MIPEANOYTCHUM;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBAThH €ro, OpaTh Ha cels
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, SMOLMOHAJIbHBIM HHTEJJICKT:



JIaBaTh OLIEHKY HOBBIM CHTYal[MsIM, BHOCUTb KOPPEKTUBBI B JACATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

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

UCIIOJIB30BaTh TPHUEMBI pedekcuu il OICHKA CUTyalluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPUHUMATH PEIICHUS IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apPryMEHTBl JPYyTUX IPU AHAIN3E PE3yJIbTATOB
JICATEIILHOCTH;

MPUHUMATh 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 AMOLUOHAIIbHBIN WUHTEIUIEKT, MIpEANoararonmii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HAaHHUS,  BKJIIOYAIOLIETO  CIOCOOHOCTh  IMOHUMATh  CBOE

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

CaMOpETyJIMPOBaHUS, BKJIIOYAIONIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOIMOHAJIEHBIM W3MEHEHUSIM W TIPOSBISATH THOKOCTh, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHIKEHUIO TEIH
U yCIieXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHHE JIEWCTBOBATH, UCXOS U3
CBOHX BO3MOXKHOCTEH;

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

COIIMAJIbHBIX ~ HaBBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTH  BBICTPAWBATh
OTHONIICHUS C APYTMMH JIIOJbMH, 3a00THUTHCS, TPOSBISITH HWHTEPEC H
paspemarh KOHMIUKTHI.

[TPEAMETHBIE PE3VJIbTATHBI



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

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
HKOJIOTUYECKOM, COIMAJIbHOM M JITHYECKOM cdepax NesTeTbHOCTH
4eJioBeKa, POJib U MECTO (M3UKU B COBPEMEHHOM HAay4yHOUN KapTUHE MUPA,
3HaYCHHE OIMUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOpUHM —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUMN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3ndeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCYETA, AOCOJIIOTHO
TBEpIOE TEJO, MAaTepHUANIbHAS TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
cBOOO/IHOE TMajJieHue, abCoNIOTHO yhopyras nedopmanus, abCONIOTHO
yrIpyroe u abCOMIOTHO HEYNPYToe CTOJIKHOBEHUS, MOJICINIU ra3a, KUIKOCTH
U TBEPAOrO (KPUCTAILIMYECKOT0) TeNa, UACAbHBIN ra3, TOUCYHBIN 3aps/l,
OJTHOPOJHOE DJIEKTPUYECKOE TI0JIE;

paznuyarh yCJIOBUSL (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TTOHMUMAaTh BCEOONINI XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABMKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanusa [amumes 1jis CKOPOCTH M TEepeMeElIeHus,
3akOHbl HprOTOHA, NpUHOMII OTHOCUTENBbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOMN
DHEPI'uM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAaHUYECKOW SHEpPTruu,
yCIIOBUSI PAaBHOBECHS TBEPJAOTO Tejia), MPU OTOM  HUCIOJIB30BATh
MaTEMaTH4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: NMpeoOpa3zoBanuii "anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJbca U
MEXAHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoOJEKyIsipHOU (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIbHOTO Ta3a CcO CpeaHen
KUHETUYECKOU HSHEPIrUEN TEIJIOBOTO JBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BEIIECTBA CO CPEIHENM KHHETUYECKON
DHEPrUEN TEIMJIOBOIO JBMKEHUS €r0 YacCTHll, CBA3b JABJICHUS HACATBHOIO
rasa ¢ KOHLEHTpalUWeW MOJEKYJ H €ro TeMIepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJMHAMUKH, 3aKOH



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

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SIBICHHS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOAUHAMUKYU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKO0H Kymona, NOTEHIMAIBHOCTh
AIEKTPOCTATUYECKOTO TIOJIA, MNPUHLMII CYNEPIO3HIHNH 3IEKTPUUYECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NpPUMEHUMMOCTH 3akoHa Kyiona, a
TaK)K€ IPAKTUYECKH BAXKHBIE COOTHOLIEHHWA: 3aKOHbI OMa g ydacTka
UenyM WU JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npasuia Kupxroda, 3akonsl @apajes A1 31eKTpoIu3a);

ONHUCHIBaTh (PU3UUECKHE MPOLECCHl U SIBICHUSA, HCIOIb3YS BETUYHHBI:
IIEPEMEIICHHE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEIl, CUJIa,
MOMEHT CHWJIbI, JaBJECHUE, IIOTCHUWAJIbHAs DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprus, padoTa CUJIbl, LEHTPOCTPEMUTEIHHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIAa TPEHHUs, MOIIHOCT,
JHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ IOBEPXHOCTH,
3HEeprus ynpyrod nedopmanuy MPYKUHBI, KOJIMYECTBO TEIUIOTHI,
aOcoyIOTHAsI TeMIieparypa Tena, paboTa B TEpMOJMHAMUKE, BHYTPEHHSSA
DHEPrus WACAIBHOIO OJHOATOMHOIO rasza, paboTa HIeanbHOro Tasa,
OTHOCHUTENBbHAS BIAXHOCTh Bo3ayxa, KIIJ[ waeanpsHOrOo TENMIoBOro
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIpsOKEHHOCTh  TIOJIST TOYEYHOI'O 3apsiia WM 3apsDKEHHOTo I1apa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLMAI 3JIEKTPOCTATUYECKOIO MOJIH,
pPa3HOCTh  MOTEHIMATOB, JJEKTPOABWKYIIas CHja, CwWia  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKa, »JJEKTpUYecKas EMKOCTh IJIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAOBATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHS FIEKTPUIECKOTO OIS
KOHJIEHCATOPa;

OOBSACHATH  OCOOEHHOCTH  MPOTEKAaHWUA  (PU3NYECKHX  SBJICHUIA:
MEXaHUYECKOE [IB)KEHHE, TEIIOBOE JIB)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBMXKeHHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHIEHCAIUs, IUIaBJICHUE U KPUCTAUIA3aLUsl, HAlIPaBICHHOCTD
TEIJIoNepeaum, EKTPU3aLUs Tell, SKBUIIOTEHIUATBHOCTh TOBEPXHOCTU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOAUTDH MCCIEAOBAHUE 3aBUCUMOCTH OJTHOM (PM3MUECKON BEIMUUHBI OT
IpyrOM C  HCHOJIb30BAHUEM  MPSAMBIX  M3MEPEHUH, NPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pE3YyJIbTaThl MOJIYyYECHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TPaPUKOB C YUYETOM



aOCOJIIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, JENIAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEPEHHUs (U3HUECKUX BEIHYUH, MPU ITOM
BbIOMpaTh ONTHUMAJBHBIA METOJ M3MEPEHUS, OLICHUBATh aOCOJIIOTHBIE U
OTHOCHUTEJIbHBIE ITIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: MJIAHUPOBATH
AKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
IIOJIyYCHHBIC PE3yNbTaThl MU J€laTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

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

pemiaTh pacy€THBIE 3aJauyd C SBHO 3aJaHHOM M HESIBHO 3a/JlaHHOU
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUECKON MOJEIM, OTBeHaroumed TpeOOBaHUSIM 3a/auu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢u3nyecKux TEOpUl MNpH UCHOJIb30BAHUM MAaTEMaTHUYECKHMX METOOB
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBAaTh PE3yJNbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4€TOM IMOIYYEHHBIX PE3YyJIbTATOB;

pemarh KayecTBEHHbIE 3a7aud, TpeOyIolue NPUMEHEHUs 3HaHWM U3
pa3HbIX pa3le’oB Kypca (PU3MKH, a TaKKE€ UHTErpaluy 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
IPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

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

aHaJIM3UPOBATh U OLIEHUBATh MOCJEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NeSATEIbHOCTH YEJOBEKa, CBS3aHHOM C (U3MUYECKUMHU NPOLECcCaMu, C
MO3UIIMHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, @ TAKKE PasyMHOM HCIIOIb30BAHUU JOCTHXKEHHM
HAyKd W TEXHOJOTMW JUIsl JJbHEWINEro pPa3BUTHS YEJIOBEYECKOTO
00I11eCTBa;



NPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHHEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepalOTKM M NPEIbsBICHUS y4yeOHOW W
HAy4YHO-IIOMYJISIPHON MH(OpMaLMU, CTPYKTYPUPOBAaHUS U UHTEPIIPETALUN
uHbOpMaIlMK, TOJNYYEHHONM U3 pa3IUYHbIX HCTOYHHMKOB, KPHUTHUYECKU
aHAIM3UpOBaTh  MOJy4aeMmMylro  HMH(pOpMalMiO W  OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

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

paboTaTh B TIpyHIe C MCIOJIHEHUEM pa3IMYHbIX COLMAJIBHBIX pOJEi,
IUTAHUPOBaTh pabOTy I'PYyMIbl, PAMOHAIBHO PACTIPEACIATh AECATEIbHOCTD
B HECTaHJIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ KaXXJAOTO U3
YYaCTHUKOB TPYIIIHI B PEHICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynieil mpoecCuoHanbHOU AESTENbHOCTU IO
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

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

NOHUMATh pPOJb (U3UKK B  DKOHOMHUYECKOW, TEXHOJOTHYECKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NeaTeIbHOCTH YeIOBeKa, POib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHM, 3HAYEHHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTUYECKON (YHKIUNA (PU3NUECKOW TEOpuu —
ANEKTPOJUHAMUKH, CIELHATIBHOM TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puzmyeckol Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
(bu3nUecKoil KapTUHE MHUpa, MECTO (PU3MUECKON KapTHHBI MUpa B 00IIEM
PsIly COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX MPEICTABICHUI O IIPUPOJIE;
pasznuyarh YCJIOBHMS NPUMEHMMOCTH Mojened (QU3MYecKux Tel W
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJIeOaHUsl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHbBIN KOHTYp, TOHKas JIMH3a, MO aToMa, aTOMHOTO si7jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIaCTM) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHU4YEHHOCTD UCIIOJIb30BAaHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMATHUTHBIE MPOLECCHl U SBJICHUS,
UCIOJIb3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCHUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsaa, cwia Awmmepa, cwia JlopeHua, 3akoH
ANEKTPOMAarHUTHOM  WHAYKuuMH, npaBwio Jlenma, cBa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJIEKTPUYECKOM IIeMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBl  TOKa,  TOCTyJaThl  CHEIUAIbHOM  TEOpUU
OTHOCUTEIBHOCTH DUHIITEWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIIECCHI U SBJICHUS, UCTIONIb3YS
MOJIOKEHUSI ~ KBaHTOBOM  (u3uku  (ypaBHeHHE  OWHINTEHHA IS
dororddexra, mepBeld U BTOpoW mocTynatsl bopa, mpuHIUD
COOTHOIIIEHHs HeomnpenenéHHocTeil ['elizenOepra, 3aKOHbBI COXpPaHEHUS
3apsiIOBOTO M MACCOBOTO YKCEN W DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3MUECKUE TMPOIECChl U SIBJIICHUS, HCIOJIb3ys BEIWYWHBI:
HaMpPsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIDKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJSl, MAarHUTHBIM MOTOK, cwia AMIEpa, WHIYKTHBHOCTb,
ANEKTPOABUKYIAS CHUJIa CAMOMHIYKUIHWH, SHEPrus MArHUTHOTO TOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMIMYJbC, IOJHAs DSHEPrus,
SHEPrusi MOKOSI CBOOOJHOW YaCTHIbI, SHEPruUs W UMIYJIbC (POTOHA,
MacCOBO€ UHKCIIO U 3apsAll AlIpa, SHEPTHUSI CBA3U Spa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHWUA  (PUBNYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIIUS, CAMOWHYKIMS, PE30HAHC, MHTep(epeHIIHs
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 HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopeHna;

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

MPUMEHSITH OCHOBOIIOJIATAOIIUE ACTPOHOMUYECKUE TOHATHUS, TEOPUU H
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS  (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 TMPSAMBIX H3MEPEHUW, MPU 3STOM KOHCTPYUPOBATh
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl TMOJYYEHHONW  3aBUCHMOCTHU



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

IPOBOJUTHh KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIMYMH, NPU ITOM
BbIOMpaTh ONTHUMAJBHBIM METOJ| M3MEPEHUs, OLICHUBATh AOCONIIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIBHYIO YCTAHOBKY, aHAJIN3UPOBATh
IOJIyYEHHBIE PE3yJbTaThl U JENIaTh BBIBOJ O CTaTyce MpeIIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/bI OTYUYEHHUS HAYYHBIX ACTPOHOMHYECKHUX 3HAHUMH;
co0ro1aTh mpaBuiia 6€30MacHOTO Tpyla Py MPOBEICHUH HCCIeT0BaHUN
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCJIEOBATENBCKOM M ITPOEKTHOM JEATEIIBHOCTH C HCIOJb30BaHUEM
U3MEPUTEIIbHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

peuiate pacy€THbIC 3aJadyd C SBHO 3aJaHHOW M HESBHO 3aJaHHOU
(Gu3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHUS BBIOMpATH
¢uznyeckue MOJeNH, OTBEYarolue TpeOOBaHUSIM 3a/ladyd, NPUMEHATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
IpU HUCIOJB30BAHUM MAaTEeMaTHYECKUX METOJOB pEIICHUA 3ajad,
IPOBOANUTH PAcU€Thl HA OCHOBAHMH MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATh METObI PEIICHUS ¢ YUETOM MOJIYyYEHHBIX
pE3yJIbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHWM u3
Pa3HbIX pa3leioB Kypca (PU3MKH, a TAKKE UHTErpalii 3HAHUN U3 IPYTUX
NPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAUBATh JIOTHUECKYIO
LEMOYKY PacCyKJICHUI ¢ ONIOPOI Ha U3yYECHHBIE 3aKOHBI, 3AKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

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

OPUBOJUTH TMPUMEPHl BKJIAJa POCCHUMCKUX W 3apyOCKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBAaTh U OLIEHUBATH MOCIEACTBUSL OBITOBOW M NMPOU3BOICTBEHHOU
JIESITEIbBHOCTH YeJIOBEKa, CBA3aHHOM C (PU3MYECKHMMH IpOLiecCaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O pallMOHAILHOM
IPUPOJIOTIOIB30BAaHUH, a TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKH M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

NPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3HMUECKOTro
COJECPKAaHUS C HCIOJIb30BAHUEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM MCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepabOTKU U TPEAbSIBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON MH(OpMaLMK, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uHpOpMaIlMY, MOJYYEHHOM M3 pa3IMYHbIX MCTOYHHUKOB, KPUTHUECKU
aHAJIM3UpOBaTh  MOJy4aeMykr  HH(OpMalMiO M OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HAa OCHOBE
aHaJln3a UCTOYHUKA HH(POpPMAIIUY;

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

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

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



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB
Mpakr IeKTPOHHEIE DopMBbI peau3anuu
Ne HaumeHoBaHue pa3jie/ioB Kourpo HYeCKHU (un¢posBbie) BOCII)[I/ITaEeJILHOF:)I HoTe AT
n/n U TeM MPOrpaMmbl Bcero JIbHbIE e o0pa3oBaTe/ibHbIE pasiena 1
padoThI padot pecypcbl
bl
Pasznen 1. HAYUYHBIM METO/] TIO3HAHUSI TIPUPO/IbI
Oco3HaBaTh €AWHCTBO U LETOCTHOCTh
OKPY)KAIOIIEr0 MHpPa, BO3MOXHOCTH
€ro MO3HaBaEMOCTH U OOBSICHUMOCTH
Ha OCHOBE JIOCTM>)KEHHUH HayKHU.
11 HayuHblii MeTO] HO3HAHUS 6 Bbu6nmoreka [IOK XapaKTepH30oBaTh . MCTOZBI
. 3UYECKO a abJroIeHue
MPUPOBI https://m.edso0.ru/f16b68d7 (usmieckoii - mayk - (wabmonemue,
CpaBHEHHE, 9KCIIEPUMEHT,
M3MEpPEHHE) M WX POJIb B TO3HAHUH
TPUPO/IBI.
Pomnb OTCUYCCTBCHHBIX YYC€HBIX B
CTaHOBJICHHH HAYKH (H3HKH.
Hroro o pasneny 6
Pazngen 2. MEXAHUKA
21 Kunemaruka 10 1 bu6mmoteka [IOK Ucnonb3oBath 3HAHUSA 0
' https://m.edso00.ru/f16b68d7 MCXaHUICCKUX ABJICHHUAX B
MOBCEHEBHOU KHU3HH ISt
22 JluHAMHKA 10 BH6J_H’IOTeKa HOK obecrieyeHnsi 0€30MACHOCTH  TIpHU
httpS//medsoorU/f16b68d7 06pa1ueH1/H/1 c HpI/I60paMI/I "
) Bubmmoreka [JOK TEXHHYECKUMH YCTPOMCTBAMH, IS
2.3 Craruka TBEPIOrO TEIA 5 1 https://m.eds00.ru/f16b68d7 COXPaHEHHUS 30POBbS U COOIIOAEHUS
— : HOPM DKOJIOTHYECKOTO ITOBEICHUS B
2.4 3aKOHBI COXPAHEHUS B 10 1 bubmuorexa [JOK OKpY’Karoliei cpeje.



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

MECXAaHHUKC

https://m.edsoo.ru/f16b68d7

CaMOCTOSITEIBHO ~ TUIAHUPOBaTh U
MPOBOIUTH (usnueckue
SKCIIECPUMEHTHI.

Uroro no pazgeny
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Paznesn 3. MOJIEKYJISAPHASA ®U3NUKA U TEPMOJIUHAMUKA

OcHoBBI Eubs OK HMcnonp30BaTh 3HAHUS O TEILIOBBIX
. nonroTexa =
3.1 MOJIEKYJIAPHOKHHETHYECKOM 15 1 SABJICHIAX B MOBCCNHCBHON JKNU3HH
https://m.edso0.ru/f16b68d7 ans obecriedeHusl 6€30MaCHOCTH
TEOPUH
npu oOpalleHud ¢ mpuodopaMu U
3.9 Tepmoaunamuka. TemioBbie 20 bubnuorexa [HOK TEXHUYCCKUMU YCTPOWCTBAMH, ISt
' MallIUHBI https://m.edsoo.ru/f16b68d7 COXpaHCHHA 3A0pOBbA "
coOumoIeHUs HOPM
9KOJIOTHYECKOTO ~ IMOBEICHHS B
OKpY>Karollel cpere.
IIpuBoauts IIPUMEPBI
ArperaTHble COCTOSHUS 9KOJIOTHYECKHX HOCIIE/ICTBHI
33 BemecTBa. Da3OBHIC 14 bubmorexa LIOK paboThl aBUTaTeneil BHYTPEHHETO
https://m.edsoo.ru/f16b68d7 Cropanus, TEIUIOBBIX u
MepPexX0/Ibl N
TUIPOAJIEKTPOCTAHIIHH.
CaMOCTOATENIbHO TUIAHUPOBATh |
MIPOBOJINTH ¢dusnueckue
OKCIICPUMCHTHI.
Hroro mo pazueny 49
Paznen 4. JIEKTPOIMHAMUKA
41 5 24 bubanoreka [JOK Hcnonb3oBathb 3HAHHS 00
: JIEKTPUUYECKOE TI0JIE
P https://m.edsoo.ru/f16b68d7 SJICKTPOMAarHMUTHRIX  SBJICHWAX B
. MOBCE/IHCBHOM KU3ZHH st
4.2 TocTosnHblit 24 bu6mmoreka [OK obecrieueHuss  GE30MAaCHOCTH  TIpU
JIIEKTPUYECKUI TOK https://m.edso0.ru/f16b68d7 obpameHns ¢ mpubopaMH  H
TEXHUYECKUMU YCTPOMCTBAMH, ISt
COXPaHEHHUS 3I0POBbS U COOITFOICHHMS
bu6mmoreka [IOK
4.3 Toku B pa3nuuHBIX cpenax 6 1 HOPM JKOJIOTHYECKOTO IOBE/CHHS B

https://m.edsoo.ru/f16b68d7

OKpY>Kalolllel cpene.
[lpuBogUTh  TpPUMEpPHl  BIUSHUS
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AJNICKTPOMArHUTHBIX W3JyYCHWA Ha
JKUBBIC OPraHU3MBI.

CaMOCTOATENILHO  TUTAHUPOBATH U
TIPOBOIUTH (hm3ugeckue
IKCIIEPUMEHTBHI.

Hroro no pazneny

54

Pazgen 5. ®U3HUECKHA MIPAKTUKYM

16

CaMOCTOSITEeIIBHO IJIaHUPOBATH U

. bu6mmoreka [JOK
5.1 PuU3NYECKUN IPAKTUKYM 16 https://m.edsoo.ru/fL6b68d7 HPOBOAUTH (pU3NUECKUE
SKCIIEPHUMEHTBI
Htoro no pazneny 16
bubmuoreka [JOK
Pesepsiioe Bpes 10 https://m.edsoo.ru/f16b68d7
OBIIEE KOJIMYECTBO YACOB 170 16

[10 [TIPOT'PAMME



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

11 KJIACC

KoJsnyecTBO 4acoB
Kont IIpakT
P P ®opMbI peain3aumuu
HanmenoBanmue pa3jiesioB 0JIbHBI Hyeckn  JJIEKTPOHHbIE (LG poBbIe)
Ne n/m BOCIIUTATEIBHOTO
U TeM MPOrpaMmbl Bcero e e o0pa3oBaTe/ibHbIE PeCYpPChI
MOTEeHIHAJIA pa3aesia
pador pador
bl bl
Paznen 1. JIEKTPOIUHAMMUKA Hcnonp30BaTh 3HAHUA 00
BI/I6HI/IOTeKa I_[OK QJICKTPOMAruuTHBIX SABJICHHUAX B
11 MarunuTtHoe 1oJe 14 httos: ¢ MOBCEIHEBHOU KU3HH JUIS
{tps://m.eds00.ru/39859%f1 obecrieueHns: 0€30MACHOCTH TPH
oOpamennu ¢ nOpubopamMu |
TEXHHYECKUMH  YCTPOMCTBaMH,
JUIL  COXPAaHCHHS 370pOBbSI U
coOumoIeHUs HOPM
DKOJIOTHYECKOTO  MMOBEJCHHUS B
12 DNeKTpOMarHuTHas 13 1 bubnuoreka [IOK OKpY:Xaromeii cpeje.
WHYKIUS https://m.edso0.ru/39859ef1 [lpuBoanTs MHpUMEPH! BIMSAHUS
QJICKTPOMArHUTHBIX I/ISJ]yquI/Iﬁ
Ha )KHUBbIE OPTaHU3MBI.
CaMOCTOSTENIbHO TUIAHUPOBATh H
MIPOBOJINTH ¢buznueckue
OKCIICPUMCHTHI.
Hroro no pazgeny 27
Paznen 2. KOJIEBAHUSA 1 BOJIHbBI
21 M 6 10 bu6mmorekxa [IOK XapakTtepuzoBaTh  TJ00aIbHBIC
: eXaHW4JeCKre KoJieOaHms
https://m.eds00.ru/39859ef1 npobsiembl,  CTOANME  TEpes
4EeJI0BEYECTBOM: DHEPrETHUECKHE,
59 DIIeKTpOMarHUTHBIC 15 bubmuorexa [JOK CHIDbEBBIE, SKOJOTHUECKHE, — M
KoaeOaHus https://m.edso0.ru/39859¢ef1 poib (PU3MKH B PEHICHUH 3THX
2.3 MexaHnueckue u 10 1 Bu6moreka LIOK npoGiem.
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SJICKTPOMArdMuTHBIC BOJIHBL

https://m.edso00.ru/39859ef1

2.4

Onruka

Uroro no pazgeny

25

60

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

OOBSCHATH NPUHIHUIBL PAOOTHI U
XapaKTePUCTUKU M3yYEHHBIX
MaIITHH, puoOOPOB u
TEeXHUYECKUX YCTPOUCTB.
CaMOCTOATENIbHO TIAHUPOBATh H
TIPOBOIUTH (hm3ugeckue
JKCIIEPUMEHTHI.

Pasnea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUH OTHOCHUTEJBHOCTH

3.1

Ocuosst CTO

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

XapakrepuzoBarb  IJI00aJbHbIC
npoOJeMbl,  CTOSIIUE  Tepen
YeJI0BEYECTBOM: SHEPreTUYCCKHUE,
CBIPbEBbIEC, SKOJOTHYECKHE, — H
poib (GU3MKM B PELICHMH 3TUX
mpooJIeM.

CaMOCTOATENIBHO IIAHUPOBATh U
MIPOBOJUTH ¢uznueckue
IKCTICPUMEHTHI.

OOBSCHITH NPUHIUIBI PAOOTHI U
XapaKTEPUCTUKU M3yYEHHBIX
MaIlvH, npudopoB "
TEXHUYECKUX YCTPOUCTB.

Hroro no pazneny

Pazpea 4.

KBAHTOBAS ®PU3UKA

41

4.2

KopmyckynsipHO-BOITHOBOM
JyaJn3m

duszuka aroma

15

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

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

4.3

®duznka aTOMHOI'O sAapa u
SJICMCHTAPHBIX YaCTHUL]

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

Hcnonb3oBaTh  NOIY4YEHHBIE
3HaHUS B IOBCEAHEBHOW )KU3HU
npu oOpaliieHuy ¢ npudopaMu
" TEXHUYECKUMH
YCTpOICTBaMU (caeTuymk
MOHU3UPYIOIINX YyacTull,
IO3UMETp), I COXPAHCHHS
3JIOPOBBS M COONMIONIEHUST HOPM
9KOJIOTHYECKOTO IOBEJCHUS B
OKpY>Kalollel cpene.
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Htoro no pazneny 25

[TpuBOIUTH TIPUMEPHI BIHSIHUS
PaIUOAKTUBHBIX HM3IIYYCHUH HA
JKUBBIE OpTaHU3MEI.

[ToHuMaTh NPUHIUI JEUCTBUS
JIo3UMeTpa " paznu4aTh
YCIIOBHS €T0 UCIIOIb30BaHUS.
ITornmats 9KOJIOTHYECKHE
MPOOJIEMbI, BO3HUKAIOIINE TPU
HCIIOJIb30BaHUHU ATOMHBIX
JNEKTPOCTAaHUMH, W IyTH
pemieHuss ~ 3THX  TpoOIieMm,
HCpCHeKTI/IBI)I HUCIIOJIB30BAHUA
YIPaBISIEMOTO TEPMOSICPHOTO
CHHTE3a.

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

Oco3HaBaTh IIEHHOCTH HaY4YHBIX

- JIEeMEHTBI ACTPOHOMHH 1 12 Bub6nuorexa LIOK HCCIIEA0BAHUN, POJIb aCTpOHoivmg
' acTpopu3uKu https://m.edso0.ru/39859ef1 B PactiipeitiH HPEACTABICHIH O
OKpy’KaromeM MHUpE U €€ BKJIA/ B
YIYyUIICHUE Ka4eCTBa KU3HU.
Hroro no pazneny 12
Paznen 6. PUSHUYECKHM ITIPAKTUKYM
6.1 ®uznuecKkuit MpakTUK 16 16 bubmorexa [JOK E 1M2220’::; EZZ;E::;ZOB&TL
' P oM https:/m.eds00.ru/39859f1 PoBos
SKCIICPUMCHTBI
Hroro no pazgeny 16

Paszpen 7. OBOBIHIAIOIIEE IOBTOPEHUE

CI/ICTCMaTI/ISaLII/IH n

7.1 0000111eHIE TIPEAMETHOTO 15 bubmorexa LOK

https://m.eds00.ru/39859f1

COJCPpIKAaHUA U OIIbITA
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eI TEIILHOCTH,
PHOOPETEHHOTO MPHU
U3YYCHHUH Kypca (QU3UKH
10 — 11 xiaccoB

Hroro no pazneny

PesepBHOE Bpems

OBIIEE KOJIMYECTBO YACOB
[10 [TIPOT'PAMME

15

10

170

16

bu6nmoreka [IOK
https://m.edso00.ru/39859ef1
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HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KosmuecTBo yacos
Ne JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabsubie IIpakruuyeckue
n/n Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
1 ®duznka — pyHIaMEHTAIbHAS 1 bubnnoreka [JOK
HayKa O IPUpoJIe https://m.edsoo.ru/1beef346
Hayunslif MeTo1 O3HAHUS U
2 METO/Ibl UCCIICTOBAHUS 1 bubmmorexa [JOK
A s N https://m.edsoo.ru/3a7fde29
bu3HYeCcKuX SIBICHUIN
DKCHEepUMEHT U TeOpus B
3 MpoIIecce MO3HAHUS 1 bubnunoreka [JOK
npuposl. Habmonenue u https://m.edsoo.ru/34c49931
IKCIIEPUMEHT B (DU3HKE
4 Crioco6b1 U3MepeHus 1 bubnuorexa [JOK
(bU3HYECKUX BENTUYHH https://m.edsoo.ru/ca2def03
AGcomoTHas 1
5 OTHOCHUTEJIbHAS 1 bu6mmoreka [IOK
MOTPEUIHOCTH U3MEPEHUI https://m.edsoo.ru/7f18fda3
(bU3HYECKUX BETUYHH
MonenupoBaHue B pU3UKE.
Ponb u MecTo pusuku B
OPMHPOBAHUU
dopaiposai . Butmmorexa [OK
6 COBPEMEHHOW HAyIHOMH 1

KapTHHBI MUDA, B
[IPaKTUYECKON
JEATENBHOCTH JIIOJEH

https://m.edsoo.ru/eabbdedl
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Mexanuueckoe IBUKEHUE.
CucreMa oTcyera.

7 OTHOCHUTENBHOCTD bubmuoreka [JOK
MEXAHUYECKOI'0 JIBUKEHUSI. https://m.edsoo.ru/e9a52f02
[Ipsimast 1 oOpaTHas 3a1aun
MEXaHUKH
Panunyc-Bexktop
MaTepHaIbHOW TOYKHU, €r0
MIPOCKIIUU HA OCH
8 KOOpauHAT. TpaeKkTopus bubmorexa HOK
pA P Pt https://m.eds00.ru/30a108a5
[Iepememienue. CKopocTs.
Hx npoekuuu Ha ocu
KOOpJUHAT
PaBHOMEpHOE
MPSMOJIMHEHHOE JIBHYKEHUE.
9 I'paduueckoe onucanme bubmmorexa [JOK
p https://m.edso0.ru/89ba7190
PaBHOMEPHOTO
MPSIMOJTMHEHHOTO JIBUKCHHUS
10 CnoxeHue nepeMeeHuii u bubnunoreka [JOK
ckopocrel. Pemenue 3anau https://m.edsoo.ru/761d18aa
HepaBHOMepHOE 1BHKEHHE.
MrHoBeHHas: CKOPOCTb.
11 Y eKODEHIE bu6mmorekxa [IOK
p . https://m.eds00.ru/a99549a7
[IpsmonuHeitHOe ABUXKEHUE
C TIOCTOSIHHBIM YCKOPEHHEM
['padpuaeckoe onmcanue
12 MIPSAMOJUHENHOTO TBUKEHUS bubmmorexa [TOK
p https://m.edsoo.ru/b7560bbf
C TIOCTOSIHHBIM YCKOPEHHEM
13 CB00OOIHOE TTaICHHE. bubmuoreka [JOK
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YckopeHue cBOOOIHOTO
najieHus. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH,
YCKOPEHHUsS OT BPEMEHU H UX
rpaduku

JBr>xeHue tena,

https://m.edsoo0.ru/f738109¢c

bubmuoreka [JOK

14 §
POTICHHOTO TOA YIJIOM K https://m.eds00.ru/71chb4fs
TOPU30HTY
KpusosnHeliHOE NBUKEHUE.
JIBH>KEHUE 110 OKPYKHOCTH.
VYrnoBas u JIMHENHAA
15 ckopoctb. [lepuon u bubmmorexa [JOK
p - eprod https://m.edso0.ru/33196fbe
4acToTa.
LlenTpocTpeMuTenbHOE U
MOJIHOE YCKOpPEHHUE
16 KonTtponpsHast pabora o bubmmorexa [IOK
teme "KunemaTtuka" https://m.edsoo.ru/1242f32e
[Iepssblit 3ak0H HproTOHA.
HuepuumanbHbie CHCTEMBI
17 otcuéra. [Tpuniun bubnuoteka [JOK
OTHOCUTENBbHOCTH [ anmures. https://m.edsoo.ru/5a9e4a64
HeunepuinanabHbie CUCTEMBI
OoTCYETa
Cuna. PaBHOzIEHCTB ast
18 cua. Bro 01721I 3aKOHyIOHI bubmorexa HOK
’ P https://m.eds00.ru/141d3837
Hprorona. Macca
19 BzaumoneticTBue Tem. bu6nmoreka [JOK
Tpernii 3akoH HeroToHA https://m.eds00.ru/57dba505
20 [Ipuanun cynepnosunuun bub6nuorexa [IOK


https://m.edsoo.ru/f738109c
https://m.edsoo.ru/71cbb4f5
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cuil. Pemenune 3amad Ha
MPUMEHEHUE 3aKOHOB
Hrrotona

https://m.edsoo.ru/bdf997fb

3aKOH BCEMUPHOI'O

TATOTEHUSL.
21 DKBUBAJIEHTHOCTh Bubmorexa LIOK
. https://m.edsoo.ru/9aba2b0a
IrPaBUTALMOHHOU U
WHEPTHOU MacChl
99 Cuiia TSKeCTH U yCKOPEHHE bubnunoreka [JOK
CBOOOTHOTO TIa/ICHUS https://m.edso00.ru/22757f26
JIBukeHune HeOECHBIX TeN U
UX UCKYCCTBEHHBIX
93 Y Henpas bubmuorexa [JOK
CTLYTHHUIOB. 11ep https://m.edsoo.ru/11abfa0a
KOCMUYECKAasi CKOPOCTb.
3akonsl Kemnepa
24 Cuia ynpyroctu. 3aKoH bubnunoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u
BHJIbI CUJI TPEHUS. bubnuoteka [JOK
25 JIBr>keHre B )KUAKOCTU U https://m.edsoo.ru/1fa86499
ra3e ¢ y4éToM CHJIbI https://m.eds00.ru/2ch29676
COTIPOTHBIICHHUSI CPEIIBI
aBJICHUE.
26 1{[1/1 OCTaTHYECKOE bubmmoreka LIOK
AP https://m.edsoo.ru/a28aa7ad
nasnenue. Cuna Apxumena
AOCOJIFOTHO TBEPJIOE TEIIO.
97 [ToctynarensHoe 1 bubnnoreka [JOK bubanoreka [HOK

BpaIaTCJIbHOC ABUKCHUC
TBCPAOTrOo TCJIa

https://m.edsoo.ru/2b95d57¢e
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MomeHT cribl

28 OTHOCHUTEIIHO OCH bubmorexa LIOK
https://m.eds00.ru/653d3459
BpauieHus. [1nedo cuibl
CrokeHue cuil,
IIPUJIOKEHHBIX K TBEPIOMY
29 teny. LleHTp TspkecTu Tena. bubmmorexa [IOK
VYcnoBus paBHOBeCHS https://m.edsoo.ru/9aa79a7d
TBepaoro Tena. Buasl
paBHOBECHSI
bubmuoreka [JOK
30 Pemenne sana- https://m.edsoo.ru/dclcaacO
KonTtponpsHast pabora o
31 teme "/lunamuka. CraTuka bubmiorexa LIOK
| https://m.edso0.ru/9f5a574c
TBEPJIOTO TeJla
HNmnynec MmaTepuanbHOU
TOYKH, CUCTEMBI
MaTepuaibHBIX TOYEK.
32 [TenTp Macc cucreMsl bubmorexa IOK
https://m.edso0.ru/4bb8294b
MaTepHaIbHBIX TOUYEK.
Teopema 0 IBUKEHUU
LIEHTpa Macc
HMnynbc CUIIbI U U3MEHEHHE
33 UMITyJIbCa Tella. 3aKOH bubnuorexa [JOK
COXpaHEHHUs UMITYJIbCa. https://m.edsoo.ru/13f0a221
PeakTuBHOE ABM>KEHNE
MomMeHT nmItynbca
34 MaTepUaJIbHOU TOYKHU. bubnuorexa [JOK

IIpencrasnenue o
COXpPaHEHUU MOMEHTa

https://m.edsoo.ru/d6532eb9
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HMITYJIbCAa B HCHTPAJIbHBIX
IIOJIAX

35

Pemenue 3amau

bubmuoreka [JOK
https://m.edsoo.ru/f7706d63

36

PabGora cunbl Ha MaJIOM M Ha
KOHCYHOM HepeMeH_[eHI/II/I.
I'paduueckoe
npeJIcTaBICHHE PadOThI
chJIbl. MOIIHOCTD CHIIBI

bubmuoreka [JOK
https://m.edso00.ru/913974c7

37

Kunernueckas sneprusi.
Teopema 06 U3MeHEHUH
KMHETUYECKOU SHEPruu
MaTepualbHOU TOUKU

bubmuoreka [JOK
https://m.edsoo.ru/9a5e2e74

38

ITorenumanbeHbie 1
HETOTEHIMAJIbHbBIC CUJIBI.
ITorennmansHas 3HEPrHUs.
Bropas kocmuueckas
CKOpOCTb

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

39

Tperbs kocMuyecKas
cKOpocTh. CBsA3b pabOTHI
HETIOTEHIIUATBHBIX CHJI C
U3MEHEHHEM MEXaHUYeCKOU
SHEPrUU CUCTEMBI Tell.
3aKOH COXpaHEHHUS
MEXaHUYECKOM IHeprun

bu6mmorekxa [IOK
https://m.edsoo.ru/f57b4e01

40

VYnpyrue n Heynpyrue
CTOJIKHOBEHUS. Y paBHEHUE

bepnymnu ns uaeansHOU
KUJIKOCTH

bu6mmorekxa [{OK
https://m.edsoo.ru/f30f43b6
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KonTtponpHas pabora o

41 " bu6moreka LIOK
TEME 7 AIKOHB COXpAHCHIT B https://m.edsoo.ru/474e7c4a
MEXaHHUKE
PazButue npeacrasieHuit o
o gpnpozle TEIUIOTHI. BuGmiorexa LIOK
CHOBHPIC TOJOACHIT https://m.edsoo.ru/b0a4445f
MKT. Juddy3us.
bpoyHoBckoe nBukeHHE
Crpoenue ra3000pa3HbIX,
ell.
43 §I/IHKI/IX 1 TBCPABIX TECJI BI/I6JII/IOTeKa I_[OK
ap aKTeplemKeHm " https://m.edso0.ru/c44d02e2
B3aMMOJICHCTBHSI YACTHII
BeIIleCTBa
Macca u pazmepsl MOJIEKYJT
44 (aromoB). KonnuectBo bubmmorexa [IOK
BemecTsa. [locTtostHHas https://m.edso0.ru/c5b72ab7
ABorazpo
5 TeMnepaTypamTeHHOBoe Bu6morexa LIOK
paproecie. LLiaa https://m.eds00.ru/0070d493
Ienascus
46 p bubmuoreka [JOK
CHietme sajat https://m.edso00.ru/1531aba5
47 WneanpHbiii ra3. I'a3oBbie bu6mmoreka [JOK
3aKOHBI https://m.edsoo.ru/1deb2367
v M -
. KﬁaBHfHHC IszLeneeBa BuGmiorexa LIOK
anenpona. Fetlierme https://m.edso00.ru/8d12c328
3a1a4y
49 AOcoroTHas TeMIiepaTypa. bubnuorexa [JOK

3akoH /lanbToHA

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



https://m.edsoo.ru/474e7c4a
https://m.edsoo.ru/b0a4445f
https://m.edsoo.ru/c44d02e2
https://m.edsoo.ru/c5b72ab7
https://m.edsoo.ru/0070d493
https://m.edsoo.ru/1531aba5
https://m.edsoo.ru/1deb2367
https://m.edsoo.ru/8d12c328
https://m.edsoo.ru/14e02d1f

H3omponeccel B nieaibHOM

50 rase ¢ HOCTOSHHBIM bubmoreia OK
https://m.edso00.ru/68878d51
KOJINYECTBOM BEIIECTBA
I'paduueckoe
51 IIpeJICTaBICHNE bubmmorexa [IOK
M30IMPOLIECCOB: U30TEPMA, https://m.edso00.ru/1344327b
M30X0pa, n3obapa
bubmuoreka [JOK
52 Ocuoroe ypasrenne MKT https://m.edso00.ru/c8094721
bubmuoreka [JOK
>3 Pemerre saxa< https://m.edso00.ru/10265a05
CBs13b a0COIIOTHOM
TEeMIEPaTyphl
TEPMOJIMHAMUYECKOM
54 CHUCTEMBI CO CpeaHEeH https://m.edsoo.ru/c38af875
KMHETUYECKOUN YHEepruei
MOCTYMNAaTEeNbHOTO TEIJIOBOTO
JIBYOKEHUS €€ YaCTHIL
O06o0menue u
55 CI/ICTGII\I/-IIaTI/IBaI_[I/I}I 3HAHUH 110 bubmmorexa [TOK
https://m.edso00.ru/09d12fd8
teme "OcHoBbl MKT"
56 KonTpomnsHas pabora no bubnnorexa [JOK
teme "OcHoBbl MKT" https://m.edsoo.ru/13adad59
TepMoguHaMmuueckast
cucreMa. 3aJaHne BHEMIHUX
57 ycnoBuid s T/ cuctemsl. bubnuorexa [JOK

Bremnue u BHyTpeHHUE
napamertpsl. [lapamerpsr T/1
CUCTEMBI KaK CpeJiHue

https://m.edsoo.ru/5f8d38a3
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3HAa4YCHUs BCIINYHUH,
OMNMCHIBAIOIIUX €€ Ha
MHKPOCKOIIMYECKOM YPOBHE

Hynesoe nauano

TEPMOJIMHAMUKH.
58 CaMoIIpon3BOJIbHAS bubnnorexa [IOK
P https://m.edsoo.ru/8ec512f0
penakcanusa T/l cuctemsl K
TEIIOBOMY PAaBHOBECHIO
Mogenbs naeaabHOro raza B
59 TEPMOJUHAMUKE. Y CIIOBUS bubmmorexa [IOK
MIPUMEHUMOCTH 3TOU https://m.edso00.ru/29355001
MOJIENIN
YpaBHenue Menpeneena-
60 Kitaneiipora u BeIpaxeHue Eubmiorexa ITOK
P . p https://m.edsoo.ru/bal178d0
JUIsl BHYTPEHHEHW SHEPTUun
Bripaxxenue nis
BHYTpPEHHEN YHEPTUU
61 o) zf)l;TOMHOFO I/Ip €aIbHOT'O bubmorexa [IOK
A o https://m.edsoo.ru/acscacl5
raza. KBasucratnueckue u
HECTAaTUYECKUE MPOIIECCHI
DnemeHTapHas paboTa B
TEPMOIMHAMHUKE.
62 Brruucinenue paboThI 10 bubmorexa [IOK
p https://m.edsoo.ru/741d5738
rpaduky nporecca Ha pV-
JIuarpaMme
Temonepenayda kak crnocod
63 U3MEHEHUs BHYTpEHHEHN bub6nuorexa [IOK

sHepruu T]] cucrems! 0e3
COBepIIeHHsI pabOThI

https://m.edso0.ru/3d734561
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Konsexkius,

64 TETJIOTPOBOHOCTh bubmmorexa [JOK
POBOZHOCLS, https://m.eds00.ru/157b54cd
U3JIy9CHHE
KonunuecTBO TEMIOTHI.
TernoéMKoCTh Tena.
65 VenbHast u MoJiIpHas bubnmoreka [JOK
TEIIOEMKOCTH BEIEeCTBA. https://m.edsoo.ru/7ba67355
VY aenpHas TEIIIOTa CropaHus
TOILTMBA
Pacuét xonmyecTBa TEIOTHI bubmuoreka [JOK
66
IIpH TeIuIonepeaayue https://m.edsoo.ru/l1db5ad4e
[Toustie 06 aguabaTHOM
67 nporecce. [lepBriii 3aK0oH bubmmorexa [JOK
porecee. Hiep https://m.eds00.ru/d8098824
TEPMOIUHAMUKHU
KonnyecTBO TEIIOTHI U
68 paboTa KaKk Mepbl U3MEHEHUS bu6nuorexa [IOK
BHyYTpeHHEN 3Hepruu TJ] https://m.edsoo.ru/b047alcd
CUCTEMBI
Bropoii 3akoH
TEPMOJIMHAMUKY JITIS
69 PaBHOBECHBIX U bubmuorexa [JOK
HEPaBHOBECHBIX IPOLECCOB. https://m.edsoo.ru/c6f4f464
HeoOpaTtumocTs npupoIHBIX
IPOIIECCOB
70 [IpuHuune! gecTBus bubmuorexa [JOK
ternoBbiX MamuH. KITJ{ https://m.edso00.ru/2e945513
71 MakcumanbHOE 3HAUCHUE bu6mmorekxa [{OK

KITA. Huxn Kapnao

https://m.edsoo.ru/fe3857b9
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bubmuoreka [JOK

72 Pemuterme sagas https://m.edsoo.ru/b3efal8b
DKOJOTHYECKHE aCIICKTHI
HCIIOJIb30BAHMS TCILJIOBBIX
73 nsurareseil. TemoBoe bubnnorexa [IOK
. https://m.edsoo.ru/9867aaa7
3arpsi3HEHUE OKPYKaromen
cpenbl
bu6mmoreka [JOK
& Pemerre saxa< https://m.edso00.ru/c8c70432
O06o0061IEHNE U
75 CHCTeMaTH3alys 3HAHHUH 110 bu6mmoreka [JOK
teme "TepMmoarHamuka. https://m.edsoo.ru/28d62b3f
TennoBkie MamIuHEBL"
KoHTtposbHas padoTta mo
76 teme "TepmMoauHaMuKa. buGnnorexa [IOK
https://m.edsoo.ru/1b6e26¢c5
TennoBbie MamIMHbBL"
[TapooOpazoBanue u
77 KoHeHcauus. Mcnapenue u bubnuoteka [JOK
KUIMEHuE. Y AelibHasl TeIIoTa https://m.eds00.ru/6f8e6777
napooOpazoBaHUs
Haceimennsie u
HEHACHIIIICHHBIC TTaPHI.
KauecTBeHHas 3aBUCHMOCTD
IJIOTHOCTHU U JABIICHHS
bu6mmorexa [IOK
78 HACBIILIEHHOTO 11apa OT

TEMIIepaTyphbl, UX
HE3aBHCUMOCTH OT 00BbEMaA
HACHIIIIEHHOTO T1apa.
3aBUCHUMOCTh TEMIIEpaTyphbl

https://m.edsoo.ru/f5¢17d02
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KHUIICHUA OT AaBJICHUA B
KNIKOCTHN

BnaxnocTs Bo3ayXa.

bu6mmoreka [JOK

79 AG
COMOTHATH https://m.edso0.ru/30ebbb79
OTHOCHTEJIbHAS BIAKHOCTh
bu6mmoreka [JOK
P
80 crierme st https://m.edsoo0.ru/18e95ff3
Tépnoe Teno.
Kpucramnnueckue n
81 amop(HBIC Tena bubmmorexa [JOK
P C . https://m.eds00.ru/20a88a03
AHUN30TpONUs CBOMCTB
KpPHUCTAJIJIOB
[LnaBnenue n
KpUCTaJIM3anus. Y ieibHas bubnuoreka [IOK
82
TEIJIOTA IUIABJICHHUS. https://m.edsoo.ru/6ee91e9f
CyO6numarus
Hedopmarun TBEpIOTO
Tena. PacTsokenue u coxarue. Bu6 10K
nonMoTeKa
.M .
83 Cagur. Moxys H0wra https://m.edsoo.ru/dalaab10
IIpenen ynpyrux
nedopmaruit
TennoBoe pacmupeHue
JKAJIKOCTEN U TBEPJIBIX TEII.
84 Ale"Ia MOHHU3M Teiiomﬂx bubmmorexa [TOK
P . https://m.edsoo.ru/7ba5edf2
KOJIeOaHUIl 4aCTHIL
BEleCTBA
85 [IpeobpazoBanue 3HEpruu B bub6nuorexa [IOK
($a30BBIX TIEpPEX0aaxX https://m.eds00.ru/97a0672f
86 YpaBHEHME TEMIOBOTO bub6nuorexa [IOK
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OaylaHca

https://m.edsoo.ru/ab1521fb

87

Pemenue 3amau

bu6mmoreka [JOK
https://m.edso0.ru/8ab7f40d

88

[ToBepXHOCTHOE HaATSKEHUE.

KannmiapHsle sBiaeHus.
JlaBneHnue noj
VUCKPUBJICHHOU
MIOBEPXHOCTBIO KUIKOCTH.
®opmyia Jlamtaca

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

89

O0o061IeHNE U
cucTeMaTu3aIys 3HaHUH 110
TeMe "ArperaTHbie
COCTOSIHUS BEIeCTBA.
®dazoBbie epexoab"

bubmuoreka [JOK
https://m.edsoo.ru/0b52575¢

90

KonTtponpsHast pabora o
TeMe "ArperaTHbie
COCTOSIHHS BEIIIECTBA.
®dazoBble Iepexoas”

bu6mmoreka [IOK
https://m.edsoo.ru/7dc2a739

91

DneKkTpu3anus Ten u eé
IPOSIBIICHUS.
DnekTpuueckuii 3apsia. [[sa
BUJA JIEKTPUUECKUX
3apsnoB. IIpoBoaHUKY,
JUBJICKTPUKU U
MOJIYIIPOBOTHUKHI

bu6mmorekxa [IOK
https://m.edsoo.ru/laff445f

92

DJIeMEHTapHBII
AIIEKTPUUYECKHM 3apsi.
3aKOH COXpaHEHHUS
AIIEKTPUUYECKOTO 3apsizia

bu6mmorekxa [{OK
https://m.edsoo.ru/f49afd24
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BzaumopeiicTBue 3apsioB.

93 Touyeunsle 3apsaabl. 3aKOH bubnnorexa [IOK
AL https://m.eds00.ru/445b7746
Kynona
bubmuoreka [JOK
94 Pemrenue 3amau https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
OnekTpuyeckoe noje. Ero
95 eCTBUE HA DIIEKTPUUECKUE bubmmorexa [IOK
A p https://m.edsoo.ru/05c6bfal
3apsbl
HanpsixéHHOCTh
3JIEKTPUIYCCKOTO TIOJIA.
[TpoOHeIii 3apsia. JIuaum
96 HAIPSHKEHHOCTH Eubmiorexa TOK
p https://m.edsoo.ru/3dac6957
IIEKTPUIECKOTO TTOJIS.
OaHOPOHOE ANEKTPUUECKOE
[oJie
[NoTeHIIMAaTLHOCTD
97 AIEKTPOCTATUYECKOTO OIS, bubnunoreka [JOK
Pa3HocTh TOTEHIINAIOB U https://m.edsoo.ru/80021447
HaTPsDKEHUE
[ToTeHuuanbHas SHEPTUS
3apsiza B
98 BJIIG)?Ki OCTATUYECKOM I10JIE bubmorexa [IOK
p ’ https://m.edsoo.ru/af5fa389
IMorenmuan
AIEKTPOCTATHYECKOTO TIOJIS
CBs13b HANPSKEHHOCTH TIOJIS
99 Y Pa3HOCTH TOTCHIINAJIOB bu6nmoreka [JOK

JJI SJICKTPOCTATHYECKOT'O
I1O0JIA

https://m.edsoo.ru/df7a6838



https://m.edsoo.ru/445b7746
https://m.edsoo.ru/6b87ec5a
https://m.edsoo.ru/08fc19bc
https://m.edsoo.ru/05c6bfa1
https://m.edsoo.ru/3dac6957
https://m.edsoo.ru/80021447
https://m.edsoo.ru/af5fa389
https://m.edsoo.ru/df7a6838

100 [Ipunnun cynepnosunuu bubmmorexa [IOK
SJIEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4a6c
bubmuoreka [JOK
101 P
0 CHICHHE sajad https://m.edso0.ru/5a582263
ITone Toueunoro 3apsna.
102 [Tone paBHOMEpHO bubmmorexa [JOK
PABHOMED https://m.eds00.ru/b297b5¢3
3apsHKEHHOMN Cephl
ITone paBHOMEpPHO
3apsKEHHOTO M0 00bEMY
103 nrapa. [Tone paBHOMEpHO bubmmorexa [JOK
pa. Up P . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEUHOM
TUTOCKOCTH
[IpoBonHMKY B
104 ANEKTPOCTATHYECKOM IIOJIE. bubnunoreka [JOK
VYcioBue paBHOBECHS https://m.edso00.ru/32405eab
3apsIoB
WDJIEKTPUKH U
105 fI[OJI 011;0 HUKH B bubmotera [JOK
YHpOBOA https://m.edsoo.ru/060ebab5
JIEKTPOCTATUYECKOM IT0JIC
Konnencarop.
DIEKTPOEMKOCTh
106 KOHJIEHCATOpa bubmorexa HOK
g B pa- https://m.edso00.ru/845b4f73
DIEeKTPOEMKOCTD TIIOCKOTO
KOHJICHCATOpa
107 [TapamiensHOE coeIMHEHNE bubnnoreka [JOK
KOHZIEHCATOPOB https://m.edsoo.ru/d11e8ce?
108 [TocnenoBarenbHOE bu6mmorekxa [{OK

COCIMHCHNEC KOHACHCATOPOB

https://m.edsoo.ru/1e992920
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109 OHeprus 3apsyKEHHOTO bubmmorexa [IOK
KOHJIEHCaTopa https://m.edsoo.ru/73a34f18
bubmuoreka [JOK
110 Pemenue 3anau https://m.edsoo.ru/5fb2ach5
https://m.edso00.ru/27434040
JBro>keHue 3apsKEeHHON
111 YaCTHIIBI B OJTHOPOTHOM bubmorera [JOK
t AHOPOL https://m.edsoo.ru/8341d6ac
AIIEKTPUIECKOM T10JIe
112 Pemenue 3amay
O06o6mIeHne u
113 CHCTeMaTH3aIvs 3HaHUH 110 bubmorexa HOK
" N " https://m.eds00.ru/5752603f
TeMe "DIeKTpUYECKoe MoJie
114 KoHTtposbHas padoTta mo bubnunoreka [JOK
teMe "DnekTpuyeckoe nose" https://m.edsoo.ru/cefe90e9
Cuna Ttoka. [locTossHHBIM
TOK. Y CJIOBUS
115 CYIIIECTBOBaHUS bubmorexa HOK
ym https://m.edso00.ru/233311b5
MOCTOSTHHOTO
AIIEKTPUIECKOTO TOKA
116 HcTtounuku ToKa. bu6mmoreka [IOK
Hanpsixenue u 9/1C https://m.eds00.ru/0839a115
3akon OMma a1 yyacTka
117 enu. DIEeKTPUIECKOe bubmorexa HOK
He. P https://m.edsoo.ru/f14f251e
COIPOTHBIICHUE
3aBHCHUMOCTH
118 COTIPOTUBIICHUS bubmuorexa [IOK

OJIHOPOJHOTO IIPOBOIHUKA
OT €r0 JJIMHBI U TUIOIIaIN

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

yI[CJ'IBHOC COIIPOTUBJICHHUE

bu6mmoreka [JOK

11
o BeniecTnBa. Perrenue 3agad https://m.edsoo.ru/437f8300
ITocnenoBarensHOE,
120 [mapajuiejIbHOE, CMEIIaHHOE bubnnorexa [IOK
P ’ https://m.edso00.ru/236f7e07
COCTMHEHHE MPOBOIHUKOB
Pacuér pa3zBeTBIEHHBIX
121 3JIEKTPUUYECKUX LIEIIEH bubnnorexa [IOK
p I ) https://m.edsoo.ru/1794cf37
[TpaBuna Kupxrodga
bubmuoreka [JOK
122 P
Cletme sajat https://m.edso0.ru/3881b469
Pabora anexrpuyeckoro
123 ToKa. 3aKkoH Jlkoyis — bubmmorexa [JOK
) Y https://m.edsoo.ru/a3605c5¢c
Jlenma
bubmuoreka [JOK
124 P
CHicHHe sanat hittps://m.eds00.ru/6761bfOf
MOIIHOCTD 3JIEKTPUUYECKOTO
125 ToKa. TermioBast MOIITHOCTE bubmmorexa LOK
’ ’ https://m.edso0.ru/99750a6f
BBIJIETIsIEMasi Ha PE3UCTOpe
bu6mmoreka [IOK
12 P
6 CHLICHHE 332t https://m.edsoo.ru/eb72fc24
3J1C u BHYTpEHHEE
127 ccf:lli OTI/IBJ'}I’;}I;I/IG HCTOYHUKA bubmmorexa [IOK
p https://m.edsoo.ru/72d453af
TOKa
3axod Oma i1 MOJIHOMI
128 (3aMKHYTOM) 3JI€KTpUUECKOM Bubmorexa LIOK
yr p https://m.edsoo.ru/221f40fb
Lenu
129 Penrenne 3agau bu6nmoreka [JOK
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https://m.eds00.ru/3580b679

bubmuoreka [JOK
130 MormocTs HCTOSHHKA TOKa https://m.edsoo.ru/a0ae51d8
bu6mmoreka [JOK
131 Kopotioe sameiiaitie https://m.eds00.ru/546f5632
132 Konaencarop B uenu bubmuoreka [JOK
MMOCTOSIHHOT'O TOKa https://m.edso0.ru/35368f3e
bubmuoreka [JOK
133 P
cHicHie satat https://m.edsoo.ru/4410cef0
Pemenne 3aga4 mo teme
134 "[TocTOsTHHBIHM bubmorexa OK
. https://m.edso0.ru/a7340a29
AJICKTPUUYCCKUN TOK
Pemienue 3anay 1o teme
135 "ITocTosTHHBIHI bubmotexa [IOK
. https://m.eds00.ru/744261b8
AJICKTPUUYCCKUN TOK
Pemenue 3agad mo teme
136 "ITocTOSHHBIM bubmorexa LHOK
. https://m.edso0.ru/eb5d4687
IIEKTPUICCKUI TOK
O06o0menue u
137 CHUCTeMaTH3alMsl 3HaHUH 110 bubmuoreka [JOK
teme "TlocTostHHBIN https://m.edsoo.ru/bfd7a050
ANEKTPUIECKUIN TOK"
KonTponbhas pabota no
138 teme "TlocTostHHBIN bubmotera [JOK
. https://m.eds00.ru/1885ddf1
ANEKTPUYECKUH TOK
DneKTpuueckas
bu6mmorexa [IOK
139 IIPOBOAMMOCTD Pa3INYHbIX

BELIECTB. DIEKTPUUECKUN

https://m.edsoo.ru/da794295
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TOK B MeTaJljIax.
CBepXxnpoBOAUMOCTb

DIIEKTPUUECKHUI TOK B
pacTBopax M pacruiaBax

bu6mmoreka [JOK

140 AJIEKTPOJIUTOB. 3aKOHBI https://m.edsoo.ru/4b423491
®Dapanes U1 JJIEKTPOIU3a
141 DJIEKTPUUYECKUI TOK B Ta3ax. bubnnoreka [JOK
IIna3zma https://m.eds00.ru/92d92f76
DIIEKTPUUECKUI TOK B
142 Bakyyme. BakyymHbie Bubmorexa LIOK
https://m.edsoo.ru/2E+160
puOopbI
143 DNEeKTpUYECKUH TOK B bubnuorexa LIOK
MOJIyIIPOBOJHUKAX https://m.edsoo.ru/ab61c660
144 [ToxynpoBOAHUKOBEIE bubnuoreka [IOK
npuOopbI https://m.eds00.ru/83622200
Pu3HYECKUN IPAKTUKYM I10
teme "M3mepenue cuibl
TOKa U HaNpsKEHUS B LIETTU
MOCTOSIHHOTO TOKa MpHU
MIOMOIIIH aHAJIOTOBBIX U
1M (POBBIX U3MEPUTEIIBHBIX
145 prl)gOPOB" — P bubnnorexa [JOK
. https://m.eds00.ru/5643ea56
"3HaKOMCTBO ¢ IIU(PPOBOH
nabopatopueit o Gpu3MKe.
[Ipumeps! n3mepenus
(GU3UUECKUX BETUYUH MPH
MOMOIIN KOMITbIOTEPHBIX
JATIYNKOB"
146 ®u3nuecKuil NPaKTUKYM 1O bu6nmoreka [JOK
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https://m.edsoo.ru/83622200
https://m.edsoo.ru/5643ea56

teme "M3yuenue
HEPABHOMEPHOT'O ABM)KECHUS
C LIEJIbIO ONPEICICHUS
MTHOBEHHOU CKOpocTH"

https://m.edsoo.ru/f6292f5f

147

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
YCKOPEHHUS IIPU
NPAMOJIMHEITHOM
PaBHOYCKOPEHHOM
JBUKEHHUHU 110 HAKJIOHHOU
MJIOCKOCTH" MITH
"UccnenoBanue
3aBUCUMOCTH TIyTH OT
BpEMEHU MPHU
PaBHOYCKOPEHHOM
nBIKeHun"

bubmuoreka [JOK
https://m.edso00.ru/6960b6ef

148

Pu3nYeCcKuil IPAKTUKYM 110
teme "U3mepenue
YCKOpEeHUsi CBOOOTHOTO
nageHus" win "U3zydenue
JBUKCHMS TETa,
OpOIIEHHOTO
TOPU30HTAIIBHO"

bu6mmorexa [IOK
https://m.edsoo.ru/d1ea2402

149

Pu3NYeCKUi IPAKTUKYM IO
teMe "M3ydueHue nBMKEHUS
T€Ja M0 OKPYKHOCTH C
MIOCTOSIHHOM 110 MOJYJIIO
CKOpOCTbHIO" WK
"HUccnenoanue

bu6mmorexa [IOK
https://m.edsoo.ru/bcf53514



https://m.edsoo.ru/f6292f5f
https://m.edsoo.ru/6960b6ef
https://m.edsoo.ru/d1ea2402
https://m.edsoo.ru/bcf53514

3aBUCUMOCTH IIEpUO/Ia
oOpailieHuss KOHUYECKOTrO
MasiTHUKa OT €ro
napameTpoB"

150

PuU3NYECKUN IPAKTUKYM 110
teme "M3mepenue
PaBHOJICMCTBYIOIICH CUIIBI
P IBMOKECHUH OpyCKa 110
HaKJIOHHOM INTIOCKOCTH" MIIH
"[IpoBepka runoTe3sl 0
HE3aBUCUMOCTH BPEMEHHU
JBIKEHUS OpycKa 1o
HAKJIOHHOM INIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro
Macchl"”

bubmuoreka [JOK
https://m.edsoo.ru/0b34db84

151

152

Pu3nYeCcKuil IPAKTUKYM 110
teMme "HcciaenoBanue
3aBHCUMOCTHU CHII
YIIPYTOCTH, BOSHUKAIOIINX B
NPYXUHE U PE3UHOBOM
oOpasiie, OT ux
nedopmaruu umm
"N3yueHne NBUKEHUS
CHCTEMBI TEII, CBSI3aHHBIX
HUTHIO, IEPEKUHYTOU Uepe3
JIErkuu 0JIoK"

Pu3NYECKUN IPAKTUKYM I10
teme "U3mepenune
Koa¢duLmeHTa TpeHHs 110

bu6mmorekxa [IOK
https://m.edsoo.ru/b55b81al

bu6nmoreka [JOK
https://m.edsoo.ru/b83b1607



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

153

154

BEJIMYMHE yTIIOBOTO

ko3 durmenta
3aucuMocTH FTp(N)" mim
"UccneqoBaHue ABUKEHUS
Opycka Mo HaKJIOHHOM
TUTOCKOCTH C IEPEMEHHBIM
Kod(duImeHToM TpeHus"
wiu "M3yuenue nBUKEHUs
rpy3a Ha Bally ¢ TpeHuem"

®uznyeckuil NPakTUKyM 110
teme "HccnenoBanue
YCJIOBUI paBHOBECHS
TBEPAOIO Tea, UMEIOILETO
OCb BpalleHus" win
"KoHcTpynpoBanue
KPOHILUTEHHOB U PacuéT CUJI
ynpyroctu" win "M3yuenune
YCTOMUYMBOCTHU TBEPAOTO
TeNa, UMEIOUIETO IO
onops!"

Pu3HYECKUN IPAKTUKYM I10
teme "M3mepenune ummynbca
T€Na [0 TOPMO3HOMY ITyTH"
iy "M3Mepenue cuibl TATH,
CKOPOCTH MOJENN
AJIEKTPOMOOUIIS U
MOITHOCTH CHJIBI TATH'" WIN
"CpaBHeHUE U3MEHEHUS
UMITyJIbCa TeJla C

bu6mmoreka [IOK
https://m.edsoo.ru/4a04f4f7

bu6mmoreka [JOK
https://m.edso0.ru/856fh28e



https://m.edsoo.ru/4a04f4f7
https://m.edsoo.ru/856fb28e

155

UMIYJIbCOM CUJIBI" MU
"UccnenoBanue coxpaHeHUs
UMITYJIbCA MPU YIIPYTOM
B3auMOJICUCTBUN" WU
"U3MepeHne KHHETUYECKOM
SHEPTUU Teja 1Mo
TOPMO3HOMY IIyTH"

DuU3nYeCKui MPAKTUKYM I10
teme "M3yuenue
M30TEPMUYECKOTO MpoIiecca
(peKOMEH1I0BaHO
UCIIOJIb30BaHUE ITUPPOBOI
naboparopun)" Win
"N3y4yeHune n30X0opHOTro
npouecca" unu "U3yuenue
n300apHOro mnporecca uiu
"IIpoBepka ypaBHEHUS
cocrosiHus"

bubmuoreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Pu3nYeCcKUil IPAKTUKYM IO
teme "M3Mepenue yaenpHon
TEII0EMKOCTH" HIIN
"UccnenoBanue npouecca
OCTBLIBaHHUS BellecTBa" MM
"UccnenoBanne
agumabaTHOTO mporecca uin
"N3yueHne B3auUMOCBSI3H
SHEPTrUHn
MEXMOJICKYJISIPHOTO
B3aMMO/ICHCTBUS U

bu6mmoreka [JOK
https://m.edsoo.ru/2f2faab1



https://m.edsoo.ru/e0fe7e07
https://m.edsoo.ru/2f2faa61

TEMIIepaTypbl KUTICHUS
JKAIKoCTENR"

157

PuU3NYECKU IPAKTUKYM 110
teme "M3yuenue
3aKOHOMEPHOCTEN
UCTIapEHUs KUIKOCTEH" Uin
"U3Mepenue ynenbHoM
TEIJIOTHI IIJIaBJIEHU Jibjaa"
niu "M3yueHue cBOWCTB
HACBIILIEHHBIX TApOB" WK
"3mepenue abCOMIOTHOM
BJIQXKHOCTH BO3/lyXa U
OLIEHKa MAacChl 11apoB B
nomernienuun". 3mepenue
ko3 durmenta
MOBEPXHOCTHOTO HATSHXKEHUS

bubmuoreka [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3nYeCcKuil IPAKTUKYM 110
teme "Habmonenue
MpEBpALEHNs SHEPTUU
3apsHKEHHOT0 KOHJEHCATOpa
B DHEPTHUIO U3ITyYEHUS
ceeronuona" uimm "M3ydenue
IIPOTEKaHUs TOKA B LIETIH,
coJiepskauieil KonaeHcarop”
unu "Pacnpenenenue
Pa3HOCTH MOTEHIINAIOB
(HampsKeHUs ) TpU
MoCJIeI0BaTEIbHOM
COEIMHEHUH

bu6mmoreka [JOK
https://m.edsoo.ru/ec424377



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

KOHJIEHCAaTOpoB"

159

160

161

162

DuU3nYeCKui MPAKTUKYM I10
teme "HccnenoBanue
CMCIIAHHOTO COCIMHCHUS
pe3ucTopoB' uinu
"N3mepeHue yaeapHOro
COTIPOTHUBIICHUS
MIPOBOJHUKOB" WJIN
"UccneqoBanue
3aBHCHMOCTH CHJIBI TOKA OT
HaIPSKEHUS JIST JIAMITBI
HakajauBaHus"

®u3nuecKuil IPaKTUKYM 1O
teMme "HaOmronenue
3JIEKTpoJn3a" Win
"Usmepenue 3apsaa
OJTHOBAJIEHTHOTO MOHA" UIN
"UccnenoBanue
3aBUCHUMOCTH
CONPOTUBIICHUSA
TEPMOPE3UCTOPA OT
temneparypbl” win "CHsatue
BOJIbT-aMIIEPHOU
XapakTEepUCTUKU auoaa”
PesepBHBIi ypOK.
O6o006menue u
cUCTEMaTHU3aIus 3HaHUM 110
teme "KunemaTtuka"

PesepBHBIil ypOK.

bubmuoreka [JOK
https://m.edsoo.ru/2b179d98

bu6mmoreka [IOK
https://m.edsoo.ru/64b6e901

bu6mmorexa [IOK
https://m.edsoo.ru/ed017d93

bu6mmorekxa [{OK


https://m.edsoo.ru/2b179d98
https://m.edsoo.ru/64b6e901
https://m.edsoo.ru/ed017d93

O06o6mieHue u
CHUCTEMaTH3aIUs 3HAHUH 110
teme "lunamuka"

https://m.eds00.ru/3149956b

163

PesepBHBIi ypOK.
O0o0061IeHNE U
cucTeMaTu3aIys 3HaHuM 110
teme "CTaTuka TBEp10ro
Tena"

bubmuoreka [JOK
https://m.edsoo.ru/0f9752ac

164

PesepBHBIi ypOK.
O6o006menne u
cHUCTeMaTU3alus 3HAaHUH 110
TeMe "3aKOHbI COXPaHEHHUS B
MeXaHuke"

bubmuoreka [JOK
https://m.edsoo.ru/6c0df9cc

165

PesepBHBII ypOK.
O0o061IeHNE U
cucTeMaTu3aIys 3HaHuH 110
Teme "OCHOBBI
MOJIEKYJIIPHOKMHETHYECKOM
Teopun"

bubmuoreka [JOK
https://m.edsoo.ru/de148976

166

PesepBHBIi ypOK.
0O00011eHne 1
CUCTEMAaTH3alMsl 3HAaHUM 110
teMme "TepMoauHamMuKa.
TerioBeie MalIMHbI"

bu6mmorekxa [IOK
https://m.edsoo.ru/Obcc77cl

167

PesepBHBIi ypOK.
0O00011eHne n
CUCTEMAaTH3alMsl 3HAaHUM 110
TeMe "ArperaTHble
COCTOSIHUS BEIIECTBA.

bu6mmorexa [{OK
https://m.edsoo.ru/59ca5c91



https://m.edsoo.ru/3149956b
https://m.edsoo.ru/0f9752ac
https://m.edsoo.ru/6c0df9cc
https://m.edsoo.ru/de148976
https://m.edsoo.ru/0bcc77c1
https://m.edsoo.ru/59ca5c91

®dazoBble Iepexon"

168

169

170

Pe3epBHBIii ypOK.
O060061EeHNE U
cucTeMaTu3alus 3HaHuH 110

TeMe "DnekTpuyeckoe noJe'

Pe3epBHBIii ypOK.
0O0001EeHuEe 1
cHCcTeMaTH3amys 3HaHUH 110
teme "IlocTosSHHBIN
AIIEKTPUYECKUH TOK"

PesepBHBIil ypok.
O06o061IEHNE U
cUCTEeMaTU3alusa 3HaHUN 110
teMe "ToKHU B pa3InyHbIX
cpemax”

OBIIEE KOJIMYECTBO YACOB
I10 ITPOT'PAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/f2381c0c

bu6mmoreka [JOK
https://m.edsoo.ru/3cae6dal

bubmuorexa [JOK
https://m.edsoo.ru/cc7681d4



https://m.edsoo.ru/f2381c0c
https://m.edsoo.ru/3cae6da1
https://m.edsoo.ru/cc7681d4

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHBbIE
Ne undgposbie
Tema ypoka KonTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
B3anmonpeiicTBre MOCTOSSHHBIX MAarHUTOB U
1 MPOBOJHUKOB C TOKOM. MarHuTHoe I10Jje 1 bubmorexa LOK
POBOA ' ' https://m.eds00.ru/487a8593
I'mnote3a Ammepa
BexTop MarouTHOM MH un. [Tpunmun
2 cyIie 5031/1 15974 MaFHHTf{f; noneﬁp HI/LIIHI/H/I 1 bubmotexa [IOK
yrep vIl ’ https://m.edsoo.ru/4clabcch
MarHUTHON UHIIYKIIUU
3 MarauTHoe 1nosje NpoBOJHUKA C TOKOM. 1 bubmmorexa [IOK
OmnbIT OpcTena https://m.edsoo.ru/d35d5262
" bubmmoreka [JOK
4 C A 1
118 AMICPa, €€ HAUPas/ICHue 1 MOy I https://m.edso0.ru/26d9c5ba
bu6mmoreka [IOK
5 P 1
CHicHie sanat https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Ammepa. 1 bubnuorexa [JOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna Jlopenna, e€ HanpaBICHUE U MOIYIb.
7 I[BI/DKeHI/II)e 3:1I sDKeHHOII;I) YaCTUIIbI B Hy 1 bubmmorexa [TOK
P H https://m.edsoo.ru/c97afaal
OJIHOPOJIHOM MarHUTHOM I10JIe
bubmuoreka [JOK
8 P 1
CHIeHHe 3ajad https://m.edso0.ru/504e98c7
bubmuorexa [JOK
9 Pa6 JI 1
abota ciibt Jlopenriia https://m.edsoo.ru/d518be4b
10 Pemenne 3amau 1 bubmuoreka [JOK



https://m.edsoo.ru/487a8593
https://m.edsoo.ru/4c1abccb
https://m.edsoo.ru/d35d5262
https://m.edsoo.ru/26d9c5ba
https://m.edsoo.ru/a37a0c21
https://m.edsoo.ru/ad7718d7
https://m.edsoo.ru/c97afaa1
https://m.edsoo.ru/504e98c7
https://m.edsoo.ru/d518be4b

https://m.edso00.ru/93617bd9

1 MarauTHoOe 10JI€ B BEIIECTBE. bubmuoreka [JOK
deppoMarHeTUKy, napa- u JuaMarHeTUKu https://m.eds00.ru/30ff9608
12 OcHoBHBIE CBOICTBA (heppOMarHeTHKOB. bubnunoreka [JOK
[Ipumenenue peppoMarHeTHKOB https://m.eds00.ru/0b58190a
" " bubmuoreka [JOK
13 Pemenue 3agau no reme "MarauTHoe 1mosie https://m.edsoo.ru/5b55¢307
" " bubnnoreka [JOK
14 Pemenue 3agau no reme "MarauTtHoe mosie https:/m.edsoo.ru/41cdac8a
15 SIBiIeHUE NEKTPOMArHUTHOW UHAYKIUH. bubnunoreka [JOK
IToTok BekTOpa MAarHUTHOM MHIYKLIUU https://m.edsoo.ru/b3efalcl
bubmuoreka [JOK
16 SAC munyiumn https://m.edso00.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnnoreka [JOK
®dapanes https://m.edsoo.ru/a6dec188
bu6mmoreka [JOK
18 Buxpesoe anexrpuueckoe nozue. Toku Oyko https://m.edsoo.ru/15abe140
OJ1C uHAYKIMY B ABUKYIIUXCS bubnuotexa [JOK
19
MIPOBOJHUKAX https://m.edsoo.ru/0235cc02
bu6mmoreka [IOK
20 Pemterte aza https://m.edsoo.ru/4dfda618
bu6mmoreka [IOK
21 lpasio Jletia https://m.edsoo.ru/bbc22726
WNunyktuBHOCTB. KaTylka HHAYKTUBHOCTH B bubnnoreka [JOK
22
LENH OCTOSIHHOTO TOKa https://m.edsoo.ru/621eae9d
93 SBnenune camonnaykiuu. IJ1C bu6mmorexa [JOK
CaMOUHIYKIIUU https://m.edsoo.ru/7ee60ca8
24 OHeprus MarHUTHOT'O NOJISl KaTyIIKH C bub6nuorexa [IOK



https://m.edsoo.ru/93617bd9
https://m.edsoo.ru/30ff9608
https://m.edsoo.ru/0b58190a
https://m.edsoo.ru/5b55c307
https://m.edsoo.ru/41c4ae8a
https://m.edsoo.ru/b3efa0c1
https://m.edsoo.ru/48150bd8
https://m.edsoo.ru/a6dec188
https://m.edsoo.ru/15abe140
https://m.edsoo.ru/0235cc02
https://m.edsoo.ru/4dfda618
https://m.edsoo.ru/bbc22726
https://m.edsoo.ru/621eae9d
https://m.edsoo.ru/7ee60ca8

TOKOM. DJIEKTPOMAarHUTHOE T10J1€

https://m.edsoo.ru/b3c0ad11l

25 Pemenue 3amau bubmmorexa [JOK
A https://m.eds00.ru/88f69d2b
26 O06o001IeHe U CUCTEeMaTH3alisl 3HAaHUH 110 bubmuoreka [JOK
TeMe "DnekTpoarnHamMuKa" https://m.edso00.ru/76484025
97 KoHTponbHas pabota 1o Teme bubnunoreka [JOK
"OnexkTpoaguHamMuka" https://m.edsoo.ru/8ae09b98
28 KonebarenpHas cuctema. CBOOOIHBIC bubmuoreka [JOK
KoJjeOanus. 'apMoHYecKre KoaeOaHus https://m.edsoo.ru/7c1db385
29 KunemaTtnueckoe U JMHAMUYECKOE ONUCAHUE bubmuoreka [JOK
K0J1e0aTeIbHbIX JBKEHUAN https://m.edsoo0.ru/87ce9498
DHepreTUYecKoe onucanue. BeiBos
30 JTUHAMHUYECKOTO OMMCAHUS TaPMOHHYECKHUX bubmuoreka [JOK
KOJIeOaHUH U3 UX YPHEPTreTUIECKOTO U https://m.edso0o.ru/e3c99692
KMHEMATHYCCKOT'O OITMCAHUS
bu6mmoreka [JOK
31 A OaHwUii
MILTHTY A i $a3a KoneOarui https://m.edsoo.ru/7a0c439a
[Tepuon u yacrota xonebanwmii. [Tepuog
MaibIX CBOOOIHBIX KOJIEOAHUH
32 MaTreMaTH4ecKoro MasTHuKa. [leprno bubmorexa HOK
N - eprol https://m.eds00.ru/e0399319
CBOOOAHBIX KOJIEOAHUN MPYKUHHOTO
MasTHHKA
33 3aryxaromue Konebanus. BelHyX1eHHBIE bubnunoreka [JOK
Konebanus. Pezonanc https://m.edso0.ru/72e93d09
bu6mmorexa [IJOK
34 A 0
BTOKOICOaRHA https://m.edsoo.ru/6add2644
35 Pemenue 3amau bubmorexa [IOK

https://m.edsoo.ru/addeec71



https://m.edsoo.ru/b3c0ad11
https://m.edsoo.ru/88f69d2b
https://m.edsoo.ru/76484025
https://m.edsoo.ru/8ae09b98
https://m.edsoo.ru/7c1db385
https://m.edsoo.ru/87ce9498
https://m.edsoo.ru/e3c99692
https://m.edsoo.ru/7a0c439a
https://m.edsoo.ru/e0399319
https://m.edsoo.ru/72e93d09
https://m.edsoo.ru/6add2644
https://m.edsoo.ru/addeec71

https://m.edso00.ru/756123c5

36 Ypok-koHpepennus "MexaHnueckue bubnmoreka [JOK
KOJIcOaHMs B MY3bIKaJIbHBIX HHCTpYMEHTaX" https://m.edsoo.ru/8ef587be
37 O06o001IeHe U CUCTEeMaTH3alisl 3HAaHUH 110 bubmuoreka [JOK
teme "MexaHnuueckue KoneoaHus" https://m.edsoo.ru/eb84182f
DIIeKTpOMarHUTHBIE KOJICOaHUsI. bubnunoreka [JOK
38 .
KonebaTenbHbIl KOHTYD https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMILIUTYABI
39 3a E z KOHJIEHCATOpa ¢ aMILIUAT 0};71 CHJTBI bubmmorexa [JOK
PAA A P e https://m.eds00.ru/093f9afl
TOKa B K0JIeOaTeTbHOM KOHTYpe
3aKOH COXpaHEHMsI SHEPTUHU B UACATILHOM bubnuoreka [IOK
40
K0JIeOATEITFHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 3J1eKTPOMarHuTHbIE
41 KOJI}e,)éaHI/I;IjI Brin >Kp €HHBIC bubmorexa HOK
' YR https://m.eds00.ru/5e668619
AJIEKTPOMArHUTHBIC KOJICOaHUS
42 IlepemenHsbIi TOK. Pe3ucTop u KOHAEHCAaTOp bubnuorexa [JOK
B LIENIU [TIEPEMEHHOTO TOKA https://m.eds00.ru/84836152
43 Karymka HHIYKTHBHOCTH B LIETIN bubnuorexa [JOK
MEPEMEHHOTO TOKa https://m.edsoo.ru/cfa307af
44 3akoH OMa JJ1sl 3eKTPUYECKOM Lenu bubnunoreka [JOK
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MoIIHOCTh TEPEMEHHOTO TOKA.
45 AME‘II/IT HoepH €HCTBYIOILIEE 3HAUECHUE bubmmorexa [OK
YA A yrom https://m.edsoo.ru/lcac6c4c
CHWJIBI TOKA U HAIPSDKEHUS
46 Pe3onaHc B aiekTprUecKoil 1enu bubmmorexa [OK
p H https://m.eds00.ru/087506df
47 Pemenue 3amau bubmorexa HOK

https://m.edsoo.ru/al6836a4



https://m.edsoo.ru/756123c5
https://m.edsoo.ru/8ef587be
https://m.edsoo.ru/eb84182f
https://m.edsoo.ru/d4adabde
https://m.edsoo.ru/093f9af1
https://m.edsoo.ru/d1e2d543
https://m.edsoo.ru/5e668619
https://m.edsoo.ru/84836152
https://m.edsoo.ru/cfa307af
https://m.edsoo.ru/8bae38e6
https://m.edsoo.ru/1cac6c4c
https://m.edsoo.ru/087506df
https://m.edsoo.ru/a16836a4

Wneansublif Tpanchopmatop. [Iponssoactso,

48 nepeaada u NoTpeOIeHUE IISKTPUISCKONW bubmmorexa [JOK
https://m.edso0o.ru/f97418ae
SHEPrUuu
DKOJIOTHYECKUE PUCKHU TIPU MPOU3BOJICTBE
49 Z-)JICKTpOE)HepFI/II/IF)KyJILTyI;)a I/II:()JHOJIBSIO[BaHI/ISI Bubmorexa LIOK
N https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPIHH B TOBCETHEBHOM KU3HU
bubnnoreka [JOK
S0 Penterme saat https://m.edsogru/ee6677ed
bubmmorexa [IOK
>1 Pemmtenme 3272 https://m.edsogru/7cab59f8
59 OO0o01IeHre U CHCTeMAaTH3alns 3HAHUN 110 bubmmoreka [JOK
TeMe "DJIeKTpOMarHuTHbIE KosieOaHus " https://m.edsoo.ru/401024a9
53 MexaHndeckue BOJHBI. XapaKTEPUCTUKHU bubmuoreka [JOK
MEXaHUYECKHUX BOJIH https://m.edsoo.ru/a58e109f
54 CBoiicTBa MEXaHMYECKUX BOJIH bubmmorexa [JOK
https://m.edsoo.ru/d9ae1000
bubnunoreka [JOK
> 3ByK. XapakTepHCTHIH 3ByKa https://m.edso<I)l.ru/138b6f09
56 WNudpa3syk u ynbrpas3syk. [llymoBoe bub6nuorexa [IOK
3arpsI3HEHUE OKPYKAIOLIEeH Cpeibl https://m.edso00.ru/7380038f
bubnunoreka [JOK
> Pemterme saza+ https://m.edsogru/cfd918bf
58 DNEeKTpOMarHuTHbIE BOJHBL. M3myueHue bubnuorexa [JOK
DIEKTPOMArHUTHBIX BOJIH https://m.edsoo.ru/714e5dbl
59 OHEprus MMEKTPOMAarHUTHBIX BOJIH. bubmuotexa [JOK
CBOICTBA 2JIEKTPOMAarHUTHBIX BOJH https://m.edsoo.ru/d01b818c
60 [IIkana 371€eKTPOMAarHUTHBIX BOJIH. bub6nuorexa [IOK

HpI/IMeHeHI/Ie OJICKTPOMAariuTHBIX BOJIH B

https://m.edsoo.ru/49belf9e
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TEXHUKE U OBITY

IIpHHHHHBIpaHHOCBXSHI{TCHCBHﬂCHHH.

bu6mmoreka [JOK

61 P .0
SHOTORAIHA. HICKTP OMVarHHTHoe https://m.edso0.ru/9f96f1f8
3arpsi3HEHUE OKPYXKAIOIEH CpeIbl
62 Kontponbnas pabota no teme "Konebanus u bubnmoreka [JOK
BOJIHBI" https://m.edso0.ru/4f7985a0
63 Caer. 3aKOH NMPSMOIUHEHHOTO bubnmoreka [JOK
pacrpoCcTpaHEHHs CBETA https://m.eds00.ru/f9566406
64 Pemenue 3aga4 Ha NpUMEHEHUE 3aKOHA bubnnoreka [JOK
IIPSMOJIMHEMHOTO paclpOCTPAHEHUS CBETA https://m.edsoo.ru/ea32d455
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmoreka [JOK
Cdepuueckoe 3epkajo https://m.edsoo.ru/a005d2bb
[Ipenomienue cBeta. AGCONIOTHBIN U
OTHOCHUTEJIbHBIN TTOKA3aTeb MPEIOMIICHUSI.
66 [ToaHOE BHYTpEHHEE OTPAKECHUE bubmoreia OK
vap p ’ https://m.edsoo.ru/bc2e55cd
[IpenenbHbIN yToa MOJHOTO BHYTPEHHETO
OTpaKE€HUs
67 Pemenue 3aga4 Ha TPUMEHEHUE 3aKOHOB bubnuorexa [JOK
OTpaXeHUs U MPEJIOMJICHHS CBETA https://m.edso0.ru/49d830a9
68 Xon nydeit B mpusMme. Jlucrnepeust cBeTa. bubnunoreka [JOK
CnoxHbIi cocTaB 6enoro ceera. L{pet https://m.edsoo.ru/d8elc3be
69 JInn3bl. POKYCHOE PACCTOSHUE U ONTUYECKAs bubnuorexa [JOK
CHUJIA JIUH3BI https://m.eds00.ru/60441359
70 [TocTpoenue n3o0pakxeHi B JIMH3AX U X bubmuorexa [JOK
cucTeMax. Y BEIMYECHHE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agau Ha mocTpoeHue
N bubmuoreka [JOK
71 M300paKeHHH, MOTYy4aeMbIX C IIOMOIIBIO

JINH3

https://m.edso0.ru/5a868f09
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bubmuoreka [JOK

72 ['11a3 kak onruyeckasi cucrema https://m.edsoo.ru/ecd480a2
Pewenue 3anau. [Ipenensl npumMmeHuMoCcTH bubnmoreka [JOK
73 .
reOMETPUUYECKON OMTUKHU https://m.edsoo.ru/cd174a10
74 CKOpOCTh CBETA U METOJIbI €€ U3MEPEHUS Bubmorexa LIOK
p g P https://m.edsoo0.ru/f32aab06
bubmuoreka [JOK
7 Jlucniepens caeta https://m.edsoo.ru/lel6ccée
bubmuoreka [JOK
76 Hurepdepentuns caeta https://m.edso0.ru/5fc0c638
77 KorepeHTHble HCTOUHHUKH. Y CIIOBUS bubnmoreka [JOK
HaOII0/IEHUSI MAKCUMYMOB U MUHUMYMOB https://m.eds00.ru/c6416d48
bubmuoreka [JOK
8 Pemerre 3axa< https://m.edso00.ru/3061de2b
bubmuoreka [JOK
7 lpumererue nuTepdeperin https://m.edso00.ru/668edbc8
bu6mmoreka [JOK
80 Jlnpaiciuns cera https://m.edso0o.ru/12ed04b5
81 JudpakunonHas pemeérka. Y cioBue bub6nuorexa [IOK
HAOII0/IEHUS TTIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmorexa [IOK
82 P
CHICHHE a1 https://m.edsoo.ru/d58c411a
83 ITonepedyHOCTh CBETOBBIX BOJIH. bubnuorexa [JOK
[Honsapusanus ceera https://m.edsoo.ru/e9890fe9
bu6mmorexa [JOK
84 P
CHICHHE a1 https://m.eds00.ru/c56c8158
85 CBeToBbIE BIICHUS B IPUPOJIE bubmmoreka LIOK

https://m.edsoo.ru/0b36363d



https://m.edsoo.ru/ecd480a2
https://m.edsoo.ru/cd174a10
https://m.edsoo.ru/f32aab06
https://m.edsoo.ru/1e16cc6e
https://m.edsoo.ru/5fc0c638
https://m.edsoo.ru/c6416d48
https://m.edsoo.ru/3061de2b
https://m.edsoo.ru/668edbc8
https://m.edsoo.ru/12ed04b5
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

86 O060011eHne U cUCTeMAaTH3aIMsl 3HAHUH 110 bubmuoreka [IOK
TeMme "OnTuka" https://m.edsoo.ru/8al4748b
bubmuoreka [JOK
87 K §) O
OHTpOJIbHAs paboTa 1o TeMe «OnTUKa» https://m.edsoo.ru/82315ddA
['paHuUIIB MPUMEHUMOCTH KIACCUYECKOM
88 MEXAHUKHU. 3aKOHBI DJIEKTPOJUHAMUKY U bubnnorexa [IOK
' P https://m.edsoo.ru/c9bd77cb
MPUHIIAIT OTHOCUTEIILHOCTH
89 [ToctynaTel cnenuaibHON TEOPUH bubmuorexa [JOK
OTHOCHUTEILHOCTHU https://m.edsoo.ru/c56f05ch
[IpocTpaHCTBEHHO-BPEMEHHOW HHTEPBAJ.
[IpeoOpaszoBanus JlopeHia. YciaoBue
90 vl pI/I‘lI/III;HOCTI/I OTHO(l;)I/ITeLj'IBHOCTL bubmnorexa [IOK
p ’ https://m.edsoo.ru/d83742bb
OJIHOBPEMEHHOCTH. 3aMe/IJICHUE BPEMEHHU U
COKpAIICHHUE ITTUHBI
01 OHEprus U UMILYJIbC PEISITUBUCTCKON bubmmorexa [IOK
YJaCTUIIBI https://m.edsoo.ru/853a64fc
92 CBs13b MacChl ¢ YHEPTUEH U UMITYITLCOM bu6mmorexa [IOK
PEISATUBUCTCKOM YaCTUIIBI. DHEPTHS TTOKOS https://m.edsoo.ru/b6258ffa
93 PaBHOBeECHOE TEIIOBOE U3TyUCHHE bubmmorexa [JOK
¥ https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK
94 3 B
AIKOH CMCHICHIE Bria https://m.edsoo.ru/1c5ff752
bu6mmorexa [IOK
95 r M. IT )
HUI0TE3a JIaHKa 0 kBaHTax. oTOHEI https:/m.edsoo.ru/a5ffa218
bu6mmorexa [JOK
96 ]
HEprusl ¥ UMITYJIbC (POTOHA https://m.edsoo.ru/7fb307ec
97 ®otoadppexr. Onbithl A. I'. CTonerosa. bubnuorexa [JOK

3akoHsb!I poTodddexra

https://m.edsoo.ru/8c68e5b9
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08 YpasHenue DitamreitHa 11t porodaddexra. bubnmoreka [JOK
"Kpacnas rpanuna" ¢pororpdexra https://m.edso00.ru/01ef4556
bubmuoreka [JOK
. IT. H.
99 JaBnenue cera. OnbITHI JleGeneBa httos://m.edsoo.ru/64bA966
. bubnmoreka [JOK
100 BomoBEIe CROHCTR? HacTHIL https://m.edsoo.ru/f59cfcec
Bounsl ne bpoia. /nuna Bossl 1e bpoins
101 u a3MeI[ bl Op6JIaCTI/IIJLIOKaJII/13a I/II/II[ ’ bubmmorexa [JOK
P P . B https://m.edsoo.ru/5df8bafl
JBUXKYIICHCS YaCTHIIBI
bubmuoreka [JOK
102 K - i
0 OPHYCKYIAPHOTBOIHOBOR AYATHSM https://m.edsoo.ru/8ccab62a
bubmuoreka [JOK
103 Judpakius 3JIeKTpOHOB Ha KpUCTaLIax https://m.edsoo.ru/30dbalsc
Crenuduka u3mMepeHnid B MUKPOMHPE.
104 Coo?Hg)meHmI Helc))r[ e eHéHH(I))CTeﬁp bubmmorexa [IOK
. pedt https://m.eds00.ru/65783dec
[eiizen6epra
bu6mmorexa [IOK
105 Pemenne rpaguueckux sazad https://m.edsoo.ru/e70195bd
, bubnuotexa [JOK
106 Petrertie pacuCTHbIx safat https://m.edsoo.ru/ee9b3182
KonrtponbHas pabora no remam: "OCHOBBI
107 CTO", "KopnyckynsipHO-BOJTHOBOM bubmmorexa [OK
S PHYCKYIAP https://m.edsoo.ru/c3de891a
Tyaan3Mm
108 OMBITHI 110 UCCIIETIOBAHHIO CTPOSHHUS aTOMa. bubmuorexa [JOK
[Tnanerapnast moaens atoma Pezepdopna https://m.edso00.ru/312b750a
bubmuorexa [JOK
109 IT b
OCTyHaTRL Dopa https://m.edsoo.ru/404dfada
110 Bunet ciektpoB. CriekTp ypoBHEH 3HEprun bubnuorexa [JOK
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aToMa BOJAOpoaa

https://m.edsoo.ru/cf74bl1a

111 CHOHTaHHOE Y BBIHYXJIEHHOE U3JTy4YCHHUE bubmuorexa [JOK
cBeTa https://m.edsoo.ru/f945d85¢c
bubnuoreka IIOK
112 Jlazep 1
https://m.edsoo.ru/2288a0c4
Hyxknonuas monens saapa [elizendOepra-
113 I/IIZZHGHKO 3apsn u MaSCOBOC qI/ICJIcI)) sIpa Enbmaorexa IOK
- 24P pa- https://m.edsoo.ru/34ada5de
H3otonbl. PaguoakTHBHOCTE
3aKOH paJMoaKTUBHOTrO pacnaaa. CBoicTBa
114 HMOHM3UPYIOIIETO U3ydeHus. Bnusuue bubmuoreka [JOK
PaIOaKTUBHOCTH HA KUBbIC OPTaHU3MBI. https://m.edsoo.ru/aab98bef
JlozumeTpust
DHeprusi CBSI31 HYKJIOHOB B sijipe. SlnepHbie
cuibl. Jledekt maccol siapa. SnepHbie
115 peakuuu. Snepusie peakTopsl. [Ipodremsr bubnmoreka [JOK
YIIPABJISIEMOT0 TEPMOSIEPHOTO CUHTE3A. https://m.edsoo.ru/ff1758d0
DKOJOTUYECKHUE aCTIEKThI Pa3BUTHS sIIEPHON
OHEPTETHKH
MeTo1bI perucTpaluu U UCCIEIOBAHUS
3JIEMEHTAPHBIX YacThll. PyHIaMeHTaIbHEIE
116 B3aI/IMO,I[e§ICTBI/I$I ba I/IOHIZ;H ME3O0HEBI U bubmmorexa [TOK
- ap ’ . https://m.edsoo.ru/l1ac08a5h
nentonsl. [IpencraBnenne o CtanaapTHOU
Mozenu. KBapk-TiitooHHAss MOJIENb aJIpOHOB
dusuka 3a npegenamu CTaHgapTHOMN
117 MOJIEIIN Tél\fHaj{ Matepus u Téf/IHaSI SHEpPrus bubmmorexa [TOK
' P privt. https://m.edso00.ru/c026fd37
EnuncTBO u3nyeckoit KapTUHBI MUpa
118 DTanbl pa3BUTHS aCTPOHOMHH. 3HAYEHUE bubnuorexa [JOK

aACTPOHOMHH

https://m.edsoo.ru/ad73e145
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[TpruMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

bubmuoreka [JOK

119
00BEeKTOB. METOIbI aCTPOHOMHYECKHUX https://m.edso0o.ru/39c44028
HUCCIEN0BAaHUN
CoBpeMeHHBIE ONTHYECKUE TEJICCKOITHI,

120 aJIMOTEJIECKOIIbI, BHEaTMOC(epHast bubmiorexa LIOK
P ’ p https://m.edsoo.ru/4877aale
aACTPOHOMUS

121 Bun 3Bé3gHoro Heba. Co3Be3aus, spKue bubnunoreka [JOK
3BE3JIBI, INIAHETHI, UX BHANMOE JBH)KCHHE https://m.edsoo.ru/aac588eb
Conneunas cucrema. Connne. CoaHeuHast

122 akTuBHOCTL. McTounuk sHeprun ConHna u bubmorexa HOK

. ' p H https://m.edso00.ru/22748eb4
3BE3 ]
3BE3bI, X OCHOBHBIE XapPaKTEPUCTUKH.
123 Jnarpamma "crexkt aJILHIL).Iﬁ Knl;cc - Bubmorexa LIOK
P ., p https://m.eds00.ru/42169944
CBETHMOCTD
124 3Be3bI TIIaBHOM ITOCJIEA0BATEIILHOCTH bubmorexa HOK
A e https://m.edsoo.ru/b3cb766¢
Bryrpennee ctpoenue 38€31. CoBpeMeHHBIC

195 IIPEICTABIICHUS O IPOUCXOKIACHUU U bubnnorexa [JOK
sposronun CoJiHIIa ¥ 3BE311. DTallbl JKU3HHU https://m.edsoo.ru/d09da494
3BE3]

126 Mineunsiii [Iyte — Hama 'amaktuka. Tunel bubnuorexa [JOK
rajakTuk. YEpHbIE ABIPHI B sIpax rajJakTHK https://m.edsoo.ru/7cd10a0a
Bcenennas. Paciiupenue Beenennoii. 3akoH

127 Xab66mna. Teopus bojpioro B3peBa bubmorexa HOK

- 1O0P pHiBa. https://m.eds00.ru/3dbdf0d2
PennkroBoe n3nyyeHue
128 MacmtaOHas cTpykrypa Beenennoit. bub6nuorexa [IOK

Meraranaktuka

https://m.edsoo.ru/ce234633
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bubmuoreka [JOK

129 Hepeménnsie mpoOaeMbl aCTpOHOMHUHT httos://m.edsoo.ru/d37d9ffe
DuU3nyYeCKui MPaAKTUKYM 10 TEME
"NccneqoBanue MarHUTHOTO OJIA

130 MOCTOSTHHBIX MaruuToB' win "MccnenoBanue bubmuoreka [JOK
CBOMCTB (peppOMarHeTUKOB" WIIN https://m.edso00.ru/67361aef
"HccnenoBaHue 1EHCTBUS IOCTOSHHOTO
MarHurTa Ha paMKy ¢ TOKOM"
Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenue cuibl Amnepa" unm "M3ydenue

131 3aBUCHMOCTH CHJIbI AMITEpa OT CHJIbI TOKA" bubmorexa HOK

" . https://m.edsoo.ru/fcae91e9

win "Onpenenenre MarHUTHOM UHYKIIUU HA
OCHOBE U3MepeHUsI cuiibl Ammepa”
Ou3nyecKuil MPakTUKYM IO TEME

132 "I/IccneLw]iaHHe fBJ'IeHI/I}I 3IIEKTPOMArHUTHOM https://m.edsoo.ru/c36658da
uHAykuun" wim "OnpeneneHue UHIyKIUU
BHUXPEBOI'0 MarHUTHOTO MOJIS"
Du3nUeCKU IPAKTUKYM I10 TEME

133 "UccnenoBanue sSiBI€HUS CaMOMHIYKIUN" bu6mmoreka [IOK
win "COopKa MOJENN 3JEKTPOMAarHUTHOTO https://m.edsoo.ru/b8fb6391
re”separopa"
Du3nUeCKU IPAKTUKYM I10 TEME

134 "HN3mepenue neproaa cBOOOIHBIX bubnuorexa [JOK
KOJIEOAHUN HUTSHOTO U MPYKUHHOTO https://m.eds00.ru/5d159d35
MasiTHUKOB"
Pu3NYecKuil TPAKTUKYM 110 TEME

135 "IIpeoOpa3oBaHue SHEPTHH B IPY>KUHHOM Bubmmorexa LIOK

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

MasTHUKE

136 Ou3nyecKkuil NPakTUKyM IO TeME bubnuorexa [JOK
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"UccnenoBanue nepeMeHHOT0 TOKa Yepes
IOCJIENOBATEILHO COSINHEHHBIE
KOHJICHCATOP, KaTYIIKY U PE3UCTOp" WK
"UccnenoBanue pabOThl HCTOYHUKOB CBETA B
e IEPEMEHHOr0 ToKa"

®uznyeckuil npakTukyM o teme "M3yduenue

https://m.edsoo.ru/89dc2d90

bubmuoreka [JOK

137 .
MapaMeTpoB 3BYKOBOM BOJIHBI" https://m.edsoo.ru/b100661a
Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3mepeHue nokasaTesis IpeaoMIeHUs bubnuoreka [IOK
138 n n
crexiya" i "l[lonydenune n3o0paxeHus B https://m.edso0o.ru/42569eal
CHCTEME U3 IUIOCKOTO 3epKaJia U JTUH3bI"
®u3NUeCcKuil TPAKTUKYM I10 TEME
"UccnenoBanue 3aBUCUMOCTH (POKYCHOTO
139 ACCTOSIHUS OT BEIECTBA (HA IpUMEpe bubmorexa IOK
P pemes PHMED https://m.eds00.ru/b879fb3f
xuAKux auH3)" unn "M3mepenue GoxkycHOro
PacCTOSIHUS PACCEUBAIOIUX JIUH3"
Du3nUeCKU IPAKTUKYM I10 TEME
140 "HaGnronenue audpakuun, uHTephepeHIInn Bubmorexa LIOK
Y i, popep https://m.edsoo.ru/8b7ac737
U TIOJISIpU3alK CBETa
Du3nUeCKU IPAKTUKYM I10 TEME
"OnpeneneHne UMIyabCa U SHEPTUH
141 eJISEFI/IBI/ICTCKI/IX qaZTHu (o Q)ol?ror adusm Bubmorexa LIOK
P P https://m.eds00.ru/63756¢47
TPEKOB 3apsKEHHBIX YaCTULl B MATHUTHOM
nosie)"
Pu3nUeCcKuil IPAKTUKYM 110 TEME
"N3mepenue noctosHHo# [lnanka Ha ocHOBe
\ bu6mmoreka [JOK
142 uccienoBanus porodrdpdexra" wim

"HcceqoBaHne 3aBUCUMOCTH CHIBI TOKA
yepe3 CBETOAMOJ OT HaNpsKeHHs "

https://m.edsoo.ru/eb916f82
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143

Pu3N4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue CrieKTpa pa3peskeHHOTO
aTOMapHOI'0 BOJOPOJA U U3MEPEHUE
nocTostHHOM Punbepra”

bubmuoreka [JOK
https://m.edsoo.ru/ec651eb8

144

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HccnenoBanue paarnoakTUBHOTO (hOHA ¢
WCIIOJIb30BaHUEM J03UMETpa" UiIu
"N3yueHune moromeHus 6eTa-4yacTuil
alroMUHUIEM"

bubmuoreka [JOK
https://m.edsoo.ru/c3dabe6e

145

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"HaOmonenus 3BE34H0r0 Heba
HEBOOPYKEHHBIM TJIa30M C HCIIOIb30BAaHHEM
KOMIThFOTEPHBIX TTPHIIOKCHUHN IS
OTIpEICTICHUS TTOJIOKEHHUS HeOSCHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE
co3Be3ausi CeBEpHOTo MOMYIIApHs U SIPKUe
3BE31p1" uin "HaOmronenus B TeJIeCKon
JIyHBI, IaHET, TYMaHHOCTEH U 3BE3THBIX
CKoIIeHui"

bubmuorexa [JOK
https://m.edsoo.ru/1072021e

146

O0001IcHNE U CHCTEMATH3alKs 3HAHUI.
Ponb gusuku u acTpoHOMUU B
SKOHOMHYECKOM, TEXHOJIOTHISCKOM,
COLIMAJILHOW U ATUYECKOH cepax
JIEATEILHOCTH YeJIOBEKA

bu6mmoreka [JOK
https://m.edsoo.ru/ad6ddeed

147

148

O06o0011eHMe U cUCTeMaTU3alus 3HAHUH.
Ponb u MecTo pu3MKHM 1 aCTPOHOMHH B
COBPEMEHHOM HAYYHOU KapTHUHE MUPA

O00011eHHE U CUCTEMATU3ALUS 3HAHUI.
Poub ¢pusudeckoit Teopun B GopMUpOBaAHUU

bubmuorexa [JOK
https://m.edso0.ru/18f19f7c

bu6mmoreka [{OK
https://m.edsoo.ru/e7d400f4



https://m.edsoo.ru/ec651eb8
https://m.edsoo.ru/c3dabe6e
https://m.edsoo.ru/1072021e
https://m.edsoo.ru/ad6ddeed
https://m.edsoo.ru/18f19f7c
https://m.edsoo.ru/e7d400f4

MPEJICTABICHUIA O PU3NICCKON KapTUHE
MUpa, MECTO (PU3UUECKON KapTUHBI MUpa B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-
HAy4YHbIX NPEJCTABICHUN O IPUPOJIE

149 O0o01IeHNe U CHCTeMaTH3alns 3HAHUN T10 bubnmoreka [JOK
teme "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O0001eHre U cucTEMaTU3ALMS 3HAHUI 110 bu6mmoreka [JOK
teMe "Kunemaruka" https://m.edsoo.ru/4e31b507
151 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bubmuoreka [JOK
teme "lunamuka" https://m.edsoo.ru/2dfbafcs
152 OO0o01IeHre U CUCTeMAaTH3alns 3HAHUN 110 bubnmoreka [JOK
teme "Craruka TBEepaoro tena' https://m.edsoo.ru/3cca482e
153 O060011IeHNE U CUCTEMATU3AaIUs 3HAHUH 110 bu6mmoreka [JOK
TeMe "3aKOHbI COXPAHEHUS B MEXaHUKe" https://m.edsoo.ru/32a4d1a0
O0001IeHNEe U cUCTEMATH3alMs 3HAHUH 110
. bubmuoreka [JOK
154 TeMe "OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 4
| https://m.edsoo.ru/ed440ca8
TEeopuun
155 0O0001eHne U cCUCTEMAaTU3ALNS 3HAHUI 110 bu6mmoreka [IOK
teme "Tepmoaunamuka. TemnoBbie MamHbI" https://m.edso00.ru/c63f7c10
O0600611IeHNE U CUCTEMATU3aIMs 3HAHUI 110 Eub OK
HOJIMOTEKA
156 TeMe "ArperaTHble COCTOSTHUS BEIIECTBA. 1
o B https://m.edsoo.ru/1d36b5b1
a30BBIC TTEPEXOJIBI
157 O06o01IeHre 1 cucTeMaTr3aIis 3HaH|H 110 bubmuorexa [JOK
teMe "DnekTpuyeckoe nosue" https://m.edsoo.ru/3bf0def9
158 O0001eHne 1 cUcTEMaTU3ALNS 3HAHUI 110 bu6mmorexa [JOK
teMme "[10CTOSHHBIN 27eKTpUUECKN TOK" https://m.eds00.ru/71453ee6
159 O0001eHne 1 cucTEMaTU3ALNS 3HAHUI 110 bu6nmoreka [JOK

teme "Toku B pa3nnyHbIX cpeaax”

https://m.edso0.ru/3d40077a



https://m.edsoo.ru/b032fc4b
https://m.edsoo.ru/4e31b507
https://m.edsoo.ru/2dfbafc5
https://m.edsoo.ru/3cca482e
https://m.edsoo.ru/32a4d1a0
https://m.edsoo.ru/ed440ca8
https://m.edsoo.ru/c63f7c10
https://m.edsoo.ru/1d36b5b1
https://m.edsoo.ru/3bf0def9
https://m.edsoo.ru/71453ee6
https://m.edsoo.ru/3d40077a

O00011eHME U CUCTEMATU3ALIUS 3HAHUM 110

bubmuoreka [JOK

160
TeMme "MaruutHoe noJe" https://m.edsoo.ru/3b4c06ae
PesepBHrlii ypok. O0001IEHIE U

161 CHCTI;MaTmZp U 3H&1H1/H7IIlI 0 TeEME Enbmaorexa IOK
: B ) https://m.eds00.ru/053e2248

DNEeKTPOMAarHUTHAS WHTYKIIHSI
PesepsuElil ypok. O0001IIEHHE U
162 CI/ICTEM&TI/ISZP 156:1 3HaHI/H;III 10 TEME Enbmaorexa ITOK
H https://m.edsoo.ru/d6310bfd
"Mexanndeckue xoneoanus"
PesepBHeblil ypok. O0001IIEHHE U

163 CI/ICTEM&TI/IBZP 1501 3HaHHI;Jl 10 TEME buGnnorexa LIOK

" B | https://m.edso0.ru/5e2bb83d
DJIIeKTpOMarHUTHBIE KOJIeOaHuUs

PesepBHeIit ypok. O000IICHHE 1

cucTeMaTu3alus 3HaHUi 110 TeMe bubnmoreka [JOK

164
"MexaHU4YEeCKHUE U DJIEKTPOMArHuTHbHIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"

165 PesepBHblit ypok. O60011eHNE U bubnuorexa [JOK
cucreMarusanus 3Haguii 1mo reme "Onruka” https://m.edsoo.ru/52ad1603
PesepBusblii ypok. O0001IEHIE U

P P 1H " bu6mmoreka [JOK
166 cucreMaru3anus 3Hanuii mo reme "OCHOBBI
https://m.edsoo.ru/5beclc65
CcTO"
PesepBusblii ypok. O0001IIEHIE U
167 CI/ICTEMaTI/BZp 1554 3HaHI/II7IIlI 0 TeEME Eubmiorexa OK
" B . " https://m.edso0.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOH JAyanu3m
PesepBHrblii ypok. O0001IEHIE U
168 CI/ICTIC)MaTI/BZp 1554 ?,HaHI/II711lI o teme "dusuka bubmmorexa LOK
" B https://m.eds00.ru/1f511654
aroMa
169 PesepBublit ypok. O60011eHNE U bubnuorexa [JOK

cucTeMaTu3alis 3HaHui 1mo reme "dusmka

https://m.edsoo.ru/905c5ce0



https://m.edsoo.ru/3b4c06ae
https://m.edsoo.ru/053e2248
https://m.edsoo.ru/d6310bfd
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aTOMHOTO $1pa ¥ 3JIEMEHTAPHBIX YacTul"

PesepBHbIil ypok. O0001ICHNE 1
170 cucTeMaTHu3aIys 3HaHUH 110 TeMe

"JnemeHTh! acTpoduzuku”
OBHIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME

170

16

bu6mmoreka [JOK
https://m.edsoo.ru/2bffb94c



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




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM 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 (GOPMUPOBAHUU
COBPEMEHHON HayYHOW KapTHHBI MUpPA, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4YuThIBaTh TPAHUIBI TPUMEHEHHUS HM3YYEHHBIX (PU3UYECKUX MOJICIIeH:
MaTepHajgbHas TOUKa, MHEPIHaIbHas CUCTEMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJI0, UICAIBHBIN ra3; MOJEIN CTPOCHUS ra30B, )KUIAKOCTEN U TBEPABIX TEll,
TOYCUHBIN JICKTPUUCCKHUI 3apsij] — IMPU PEeIICHUH (PU3NIECKUX 3a]1a4

10.3

10.4

Pacno3naBare ¢usndeckue sBiIeHUs (TIPOLECCH) U OOBICHATh HX HA OCHOBE
3aKOHOB ~MEXAHUKH, MOJIEKYJSIPHO-KUHETUUYECKOH TEOpUU  CTPOEHUs
BEUIECTBA M JJIEKTPOJMHAMUKHU: PAaBHOMEPHOE U PaBHOYCKOPEHHOE
IpSIMOJIMHENHOE JBU)KEHHME, CBOOOJHOE IMaJeHUe TeJl, MABW)KEHHUE 10
OKpPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Tten; auddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHUE KUJIKOCTEH U TBEPABIX Tel, U3MEHEHHEe 00bEMa Ten
OpY HarpeBaHMM (OXJIQXKJEHHM), TEIJIOBOE paBHOBECHE, MCIApPEHHUE,
KOHJIEHCallUs, IIJIaBJIeHHe, KPUCTAJUIN3aLUs, KUIIEHHE, BIAXKHOCTh BO3/lyXa,
NOBBILICHHUE JIaBJICHUS r'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCYJIE, CBS3b
MEXy IapaMeTpaMH COCTOSHUS ra3a B U30IPOLECCax; AIEKTPU3ALUs Tell,
B3aUMOJICVCTBUE 3aps10B

OnuceiBaTh MEXaHUYECKOE ABMKEHHE, UCHOJb3ysd (PU3HMUECKUE BEINUYMHBI:
KOOPJIMHATA, IIYTh, IEPEMEIIEHUE, CKOPOCTb, YCKOPEHUE, Macca Tella, CUIIa,
UMITYJIbC ~ T€lla, KUHETWYEeCKas DHEprus, IOTEHUUaJIbHas JHEpIus,
MexaHu4yeckas paboTa, MeXaHHWYecKass MOIIHOCTb; TIpU  OINHUCAHUU
MPAaBWIBHO TPAKTOBAaTh (PU3UYECKUN CMBICI HCMOJIb3YEMbIX BEIMYUH, HUX
0003HAa4YeHHs] W €IWHUIBI, HaXOAWUTb (OPMYJIbI, CBS3BIBAIOLIUE JAHHYIO
(bU3MUECKyI0 BETUUNHY C IPYTMMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3YyYEHHBbIE TEIUIOBbIE CBOMCTBA TN M TEIUIOBHIE SIBJICHUS,
UCIOJNB3YS (PU3MUECKHUE BETUYMHBIL: JaBJIEHUE Ta3a, TeMIepaTypa, CpeaHss
KMHETHYecKast SHEprus Xa0THUYECKOTO JIBUKCHUS MOJIEKYII,
CpeIHEKBaJIpaTUyHasi  CKOPOCTh  MOJIEKYJ,  KOJMYECTBO  TEIUIOTHI,
BHYTPEHHSs 3HEprusi, pabora rasa, KOd(QQHUIMEHT IOJE3HOrO ACHCTBUS
TEIJIOBOTO JBUTaTeNsl; MPU ONMUCAHUU MPABUIIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI UCHOJB3YEMbIX BEIMYUH, UX OOO3HAYEHMs W €AMHHUIIbI, HAXOIUTh
(dopMyInbl, CBS3bIBAIOIIME MAHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HU3Yy4YCHHBIC QJICKTPHUYCCKUC CBOMCTBaA BCIICCTBA u
SJICKTPUYCCKUC SBJICHUA (Hpoueccm), HCIIOJIb3YA (I)I/ISI/I‘-ICCKI/IC BCJIMYHHBI:



10.7

ANEKTPUYECKUN 3apsill, DJIEKTPUUYECKOE TMOoJie, HaNpsHKEHHOCTh IO,
MOTEHIIMaN, Pa3HOCTh MOTEHIIMAJIOB; TP ONKMCAHUU MPABUIBHO TPAKTOBATh
bu3nyeCcCKuit CMBICI HCTIOIb3YyEMbIX BEIMYUH, UX 0003HAUYEHHUS U €IUHULIBI,
yKa3bIBaTh (OPMYJIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO0 BEIMYHUHY C
JIPYTMMU BETUYMHAMU

AHATM3UPOBATH (PU3UYECCKHUE MPOLIECCHI U SIBICHUS, UCTIONB3Ys (pU3udecKue
3aKOHBI W TPUHIMUIBL 3aKOH BceMupHoro TsroteHus, |, Il u Il 3axonbI
HeloTOHA, 3aKOH COXpaHEHHUS MEXaHUYCCKOW DHEPIHH, 3aKOH COXPaHCHHS
UMIyJIbCa, TPUHIMUI  CYNEPHO3WIMK CHJ, TPUHIUI  PaBHOIPABHS
WHEPIHATIbHBIX CHUCTEM OTCYETa; MOJICKYIIPHO-KHHETHYCCKYIO TEOPHIO
CTPOCHHS BEIIECTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JIBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIepaTypoH,
NEpBBIA  3aKOH TEPMOJUHAMHKH; 3aKOH COXPAHCHHS DJICKTPUYECKOTO
3apsna, 3akoH KynoHa; mpu 3TOM pasiauydarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BBIPAKEHUE W YCIOBHS (TPaHUIBI, 00JacTH)
PUMEHHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHIMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOWMCTB;  pa3iuyarh YCIOBHS HMX  0€30MaCHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINOJNHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYECKUX SIBICHUU |
MponecCoOB C UCIIOJB30BAHUEM IIPSAMBIX U KOCBCHHBIX HSMGPGHHﬁ; IIpHU 5TOM
dbopMymupoBath npodiemy (3aady) u TUIOTE3y YIeOHOro 3KCIICPUMEHTA,
coOupaTh YCTAaHOBKY W3 MPEIJIOKEHHOTO 00OPYIOBaHUS, TPOBOJIUTE OIIBIT
U GOPMYIHPOBATH BHIBOJIBI

10.10

10.11

10.12

10.13

10.14

OcymiecTBIATh NpsIMbIE M KOCBEHHbIE M3MEpeHHs (PU3NYECKUX BEJIHYUH,
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh
W3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN

HccnenoBaTh 3aBUCMMOCTH  MEXAY (DU3UYECKHUMH  BEIMYUHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUW; MpU OSTOM KOHCTPYHPOBATh
YCTaHOBKY, (UKCHpPOBATh  pPe3yNbTaThl  TOMYyYEHHOW  3aBUCHMOCTH
GU3MYEeCKUX BEIWMYMH B BHJE TAaOMUI[ U TpapuUKOB, J€JIaTh BBIBOABI I10
pe3yabpTaTaM UCCIIeI0BAHUS

CobmoiaTe mpaBmiia 6€30MacHOro TpyAa MpU MPOBEICHUU UCCIECTOBAHHHN B
pamMkKax  y4eOHOrO  OJKCHepUMEHTa, Y4eOHO-HCCIEIOBaTENbCKOW U
MPOEKTHOH AESITENbHOCTH C HCIOIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U
1a60paTOPHOTO 000PYIOBAHMS

Pemats pacuéTHble 3agauu C SBHO 3aJaHHON (PU3WYECKOW MOMAEIBIO,
UCTIONB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUITBI; HA OCHOBE aHAN3a YCIOBHS
3a/1a4¥l BBIOUPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3UUECKHE BEIUYUHBI
U (QopMynbl, HEOOXOAWMBIE [Isi €€ pelIeHHs, MPOBOAUTH pPAacu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHHS (PU3MUECKOU BEIIMUHNHBI

Pemiate Ka4C€CTBCHHLBIC 3agaqu: BBICTPAaNBATh JJOTHYCCKH
HCIIPOTUBOPCUUBYIO ILICIIOYKY paCCY)K,[[eHI/Iﬁ C OHOpOfI Ha MU3YYCHHBLIC



3aKOHBbI, 3dKOHOMCPHOCTHU U q)HSI/I‘IeCKI/Ie SIBJICHUA

10.15

Hcnonb3oBate  HpU  pelleHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM I TOHMCKA,  CTPYKTYPHUPOBAHUS,
UHTEpIpETallid ¥ TpPeJICTaBIeHUs Y4eOHOH U  HayYHO-TOMYJISIPHON
uHpOpMALMK, TOJYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUECKH
aHATM3UPOBATH MOJTy4aeMyro HH(pOpMAIUio

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHUE TIPOIECCOB OKPYXKAIOIIETO MHpA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

Hcronp30BaTh TEOpETUYECKUE 3HAHUS 10 (PU3MKE B MOBCETHEBHOW KH3HH
s oOecrieueHrss 0€30MACHOCTH TpH  OOpallleHHH ¢ NpuOoOpaMH H
TEXHUYECKUMHU YCTPOMCTBAMU, JUISI COXPAHEHHS 3JI0POBbS M COOIFOICHUS
HOPM 5KOJIOTUYECKOTO TOBEICHUS B OKPYKAIOIIEH cperie

PaGoraTte B rpymme C BBIMOJHEHUEM pA3IUYHBIX COIMATIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYIIIbI, PAMOHAIEHO PACHpPEeNiaTh 00I3aHHOCTH U
IUTAHUPOBATh JESATENIbHOCTh B HECTAaHIAPTHBIX CHUTYallUAX, aJeKBAaTHO
OLICHMBATh BKJIQJ] KaXIOTO U3 YYaCTHUKOB TPYNIbl B PpELICHHUE
paccMarpuBaeMoi PoOIEMBI

11 KIIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

111

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

JleMoOHCTpHpOBaTh Ha MpPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUDPA, B Pa3BUTUU COBPEMEHHOW TEXHUKHU
U TEXHOJOTHH, B IPAKTHYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTh U
€IMHCTBO (PU3NYECKOIN KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHULIBI NPUMEHEHHUS H3YYEHHBIX (PU3NUYECKHX MOJEIIeH:
TOYEUYHBIN DJJIEKTPUYECKUHN 3apsj, sJepHas MOJENIb aroMa, HYKJIOHHAas
MO/JIeIb ATOMHOTO sJipa MPHU pelIeHNH (PU3NUECKHX 3a]a4

11.3

PacnioznaBate (usznueckue sBieHus (Iporecchl) U OObSICHITh UX HA OCHOBE
3aKOHOB 9JICKTPOJMHAMUKMA W KBAaHTOBOH (M3WKHU: 3JIEKTpUYecKas
POBOUMOCTb, TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE CHCTBUS
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAS WHIYKIIUS, TCHCTBHE
MarHUTHOTO TIOJISE Ha TMPOBOJHHK C TOKOM U JBHXKYIIUICS 3aps,
AIIEKTPOMarHUTHBIC KOJIeOaHMsI " BOJIHBI, IPSMOJIMHEHHOE
pacnpoCTpaHeHUE CBETa, OTPaKEHHE, NpENOMIICHHE, WHTephepeHIHs,
nudpakiys U MOJSApU3aIUs CBETA, JUCIEPCHs CBETa, (POTOIEKTpHUSCKHIA
s dekt (PporodrddexT), cBeTOBOE AaBIeHHUE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas U HCKYCCTBEHHas




pPaannoOaKTUBHOCTDb

11.4

OnwuceIBaTh U3y4EHHBIC CBOWMCTBA BEIIECTBA (DJICKTPUYECKHE, MATHUTHBIC,
ONTUYECKUE, DJEKTPUUECKYI0 IPOBOAMMOCTh Ppa3M4HBIX Cpea) U
AIIEKTPOMAarHUTHBIE  SBJIEHHUS  (IPOLIECCHI), HCIONB3YS  (pusmueckue
BEJIMYMHBI: JICKTPUUYCCKUN 3apsi]], CHIIa TOKA, SJICKTPHUECKOE HANPSKEHNE,
AIIEKTPUUECKOE COMPOTUBIIEHHE, pa3HOCTh noteHuuanos, JJC, pabora
TOKAa, WHIYKIHMS MarHUTHOTO TIois, cuia Awmmepa, cuia JlopeHia,
WUHIYKTHBHOCTh KATYIIKH, SHEPTHs JICKTPUUYECKOTO ¥ MAarHUTHOTO IIOJICH,
NEepUOJl U YacToTa KOJICOaHWH B KOJIeOATEIBbHOM KOHTYpE, 3apsia W cuja
TOKA B TIPOIECCE TapMOHMYECKHX O3JCKTPOMAarHUTHBIX KOJICOaHHH,
(GOKyCHOE pacCTOsSHHE U ONTUYeCKas Cujia JIMH3BI; MpPU  ONUCAHUU
IMpaBUJIbHO TPAKTOBATb q)H?;H‘-IGCKHﬁ CMBICJI HCIIOJIb3YCMBIX BCIWYHUH, HUX
0003HAUCHHsI W EIUHHIIbI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOLINE TAHHYIO
(GuU3NYECKYIO BEIMYUHY C APYTUMU BEIMUMHAMU

11.5

OnuceiBaTh HM3y4YCHHBbIE KBAHTOBBIC SIBJICHHS M TPOIECCHI, HCIOIb3YS
bu3nYecKue BETUYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacTOTa CBETAa, SHEPrusl M HMITYJIbC (POTOHA, MEpHOA IMOoIIypacraja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBLHO TPAKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIHMYMH, MX 0003HAUYCHUS U €IUHUIIBI;
yKa3bIBaTh (DOPMYIbI, CBA3BIBAIOIIME TAaHHYIO (U3UYECKYIO BEIMYHUHY C
OPYTMMH BETUYMHAMU, BBIUYUCIISITH 3HAUeHUE (PU3NUECKOM BETUYMHBI

11.6

11.7

11.8

AHanm3upoBaTh GU3NIECKUE MPOIECCH U SBIICHHS, UCIIONB3Ys (pr3mueckue
3aKOHBl W HPUHLUIBL 3akoH OMa, 3aKOHBI IIOCJIENI0BAaTENbHOIO U
HapajjIeJIbHOTO COEAMHEHUs NIPOBOJHUKOB, 3aK0H Jlxxoynsa — JIeHna, 3akoH
JIEKTPOMAarHUTHOW MHAYKLNHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMIIEHUS CBETa, YPaBHEHUE
OiHmreitHa an8  QoTodddexTa, 3aKOH COXpAaHEHHsS DHHEPruH, 3aKOH
COXPaHEHMsI UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHcla, MOCTyNaTel bopa, 3aKOH pajnOaKTHBHOIO
pacmaja; IpuU 3TOM pa3inyaTh CIOBECHYIO (OPMYIMPOBKY 3aKOHA, €ro
MaTeMaTUYeCKOe  BBIpaXEHHWE M ycjoBHs  (TpaHMIbI,  oO1acTH)
NPUMEHUMOCTH

Onpenendarb HampaBiI€HUE BEKTOpa MHAYKIUMHM MArHUTHOTO  MOJs
MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa 1 cuiibl JlopeHiia

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

11.9

BrimmonsaTe OKCIICPUMCHTBI IO HCCICAOBAHHIO (1)I/I3I/I‘-IGCKI/IX SIBJICHUA U
MponeCcCOB C UCIIOJB30BAHUEM IMPAMBIX H KOCBEHHBIX HSMGPGHHﬁ; IIpHu 5TOM
dbopmyupoBath IpodieMy (3a1ady) U TUIOTE3y YIEOHOTO DKCIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO 00OPYI0BaHUS, MPOBOJUTE OIBIT
1 GOPMYyIHUPOBATH BBHIBOJIBI

11.10

OcyiecTBisITh NpsIMbIE M KOCBEHHbBIE HM3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMpATh ONTHMAIbHBIA CHOCOO HM3MEpPEHUS U HCIOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBUCHMOCTH (PM3UYECKUX BEIMYUH C HCIOJIb30BAHUEM
OpSAMBIX U3MEPEHUH; IPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY, (PUKCHPOBATH
pe3ybTaThl TOJNYyYEHHONM 3aBUCUMOCTH (H3UYECKUX BEIUYMH B BHJE
TabIMI U TPaUKOB, AETATh BBIBOAKI 110 PE3yJIbTaTaM HCCICIOBAHNUS

Cobmoath npaBuiia 0€30MaCHOTO TPy P MPOBEACHUH UCCIICIOBAHUIT B
paMKax  y4eOHOTrO0  3KCIEpPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW U
HpOGKTHOf/’I ACATCIIBHOCTHU C UCIIOJIb30BAHUEM U3MEPHUTCIIbHBIX YCTI)OI\/JICTB u
1ab0paTopHOTO 000PYIOBaAHUS

Pemarp pacuérHbie 3amauMl C SBHO 3aJlaHHONW (PU3MYECKOH MOJENbIo,
UCIOJNB3YS (PU3NYECKUE 3aKOHBI M MPHUHIIUIIBI; HA OCHOBE aHAJN3a YCJIOBUS
3aaui BBIOMPATh (PU3UUECKYI0 MOEIb, BBIICTATh (PU3MUECKUE BETUYHHbI
U QopMynbl, HEOOXOAWMBIE JIsi €€ pelIeHHs, MPOBOAUTH PAcu€Thl U
OIICHUBATH PEATHHOCTh MOJTYUYEHHOTO 3HAYCHUS (PU3MUECKOM BEIIMUYHUHBI

Pematn Ka4CCTBCHHBIC 3aJa4u: BbICTPAaNBaTb JJOIT'M4YCCKHU
HCIIPOTUBOPCUUBYHO ILICIIOYKY paCCY)K,HCHPlﬁ C OHOpOﬁ Ha H3Y4YCHHBIC
3aKOHBI, 3dKOHOMCPHOCTHU U q)HSquCKHe SABJICHUA

Hcnonb3oBaTe  HOpU  pelleHMH  y4eOHBIX  3ajjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTUM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud M MpeJCTaBlIeHUs Y4eOHOM M  Hay4yHO-IOMYJISIPHOM
UHpOpPMALlMK, MOJYYEHHOM U3 pa3jIMyHBIX HCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH NOTY4aeMyIO HH(POPMAIHIO

OOBSICHATh NPUHLUIBI JEHCTBUS MAIMH, NPUOOPOB M TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YCIOBHS HUX 0€30MacHOr0 HWCIOJIb30BAaHUS B
MIOBCEIHEBHOMN KU3HU

11.17

[IpuBoanTH MpUMEpHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB
B pa3BUTHE HayKu, B OOBSCHEHUE IIPOIECCOB OKPYKAIOLIETO MHUpA, B
pa3BUTHE TEXHUKU U TEXHOIOTUN

11.18

Hcnonb3oBath TeopeTnyeckue 3HaHUs MO (PU3UKE B MOBCEAHEBHOM KU3HU
st obecrieyeHust 0e30macHOCTM Mpu  oOpallleHud ¢ npudbopamMu U
TEXHUYECKUMHU YCTPOMCTBAMU, JUII COXPAaHEHHS 30POBBS M COOIFOICHUS
HOPM 5KOJIOTHYECKOT'0 IIOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGoraTte B rpymnme C BBIIOJHEHUEM pA3IUYHBIX COILMATIBHBIX PpOIIEH,
MJIaHUPOBATh PadOTy TPYMIIBI, PAMOHAIBHO PACIPENETATh 00S3aHHOCTU U
IJIAaHUPOBATh JACATCIBHOCTh B HCECTAHAAPTHBIX CHUTYyallMAX, aJCKBATHO
OLCHUMBATb BKJIaJd KaXJ0ro W3 YYaCTHUKOB TIPYIIbl B PCIICHHUC
paccMaTpuBaeMoi TPOOIIEMBI



IMPOBEPAEMBIE 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 meTonasl
MO3HAHUA OKpYKarouiero mupa. Poib skcnepumMenra
U TEOpUHM B IIpollecC€ TMO3HAHUA HIPHUPOABIL.
DKCHepuMEHT B (pU3UKE

1.2

MonenupoBanue ¢usuueckux  ABICHUA |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBI M TEOpHM. ['paHUIBl IPUMEHUMOCTH
¢u3Myeckux 3aKOHOB. [IpHHIMII COOTBETCTBHL.
Porp m wmecro ¢umsukun B (HopMHpOBaHHU
COBPEMEHHOM  Hay4yHOH  KapTHHBI MHpa, B
NPaKTHYECKOH NEeSITEeNbHOCTH JIIOeH

MEXAHHUKA

2.11

###PartH#KNUHEMATUKA
Mexanudyeckoe  aBukeHHe.  OTHOCHUTEIBHOCTh
MexaHuyeckoro aBwxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienre, CckOpocTb (CpeAHsAs  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) M YCKOPEHUE MaTepHaIbHOM
TOYKH, UX MPOEKIUU HA OCH CHCTEMbI KOOPJIMHAT.
CrnoxeHue nepeMelIeHU U CII0KEHHE CKOPOCTER

2.1

2.1.3

PaBHOMEpHOE M PaBHOYCKOPEHHOE IPSIMOJIMHEWHOE
nBuxkeHue. ['paduku 3aBUCHUMOCTH  KOOpIMHAT,
CKOpPOCTH, YCKOPEHMS, NYTH HW IEpeMEIICHUS
MaTepHaJIbHOU TOYKU OT BPEMEHHU

2.14

2.15

2.16

CBoboaHoe majienne. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JIBHKCHHE. PaBHOMepHOE
JBUOKEHUE MaTEpPUAJIbHOW TOYKM MO OKPYKHOCTH.
YrnoBas CKOpOCTb, JTUHENHHAs CKOpOCTh. [lepuon u
yactoTa. [{leHTpocTpeMHUTEIRHOE YCKOPEHUE

TexHuuyeckue YCTPOﬁCTBaI CIILAOMCTP, ABUKCHHUC
CHapsA 0B, HCTIHBIC U pCMCHHBIC IICpCaAaIn

2.1.7

[IpakTuueckue paboTel. M3MepeHne MrHOBEHHOMH
ckopoctH. MccienoBaHne COOTHOIIEHHS MEXAY



2.2

2.3

MyTAMU, PO ICHHBIMU TEJIOM 3a
IIOCJICIOBATENIbHBIC PABHBIE MPOMEXYTKH BPEMEHU
P PaBHOYCKOPEHHOM [BIDKCHMH C Ha4aJIbHOU
CKOPOCTBIO, PaBHOW HYyI0. M3yueHwe IBIKCHHUS
IIapyuKa B BS3KOHM >KUAKOCTH. V3yueHne NBIKCHHS
Tena, OPOIIEHHOTO TOPU30HTAIBHO

##HPar##H# JMHAMUKA

2.2.1

2.2.2

IIpunnun orHocutensHOocTH ['amunes. Ilepsbii
3akoH HprotoHa. HepuuanbHble CHCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIun cyneprno3uiuu Cuil

2.2.3

Bropoii 3akoH HproTOHA [U1s1 MaTEpUAIBHON TOYKH B
unepuuanbHoit cucreme otcuéra (MCO). Tpernit
3akoH HproTOHa 11 MaTepHaIbHBIX TOUEK

2.2.4

2.2.5

3akoH BceMUpHOTO TsroTeHus. Cuiia TSKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec Tena

Cuna ynpyrocru. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUS
CKOJIbXKEHHUSI M cuiia TpeHus mokos. Koaddumument
TpeHusi. Cuia CONpOTUBIICHUSI TIPU JBIKEHUH Tela
B JKU/IKOCTH HJIH ra3e

2.2.7

2.2.8

2.2.9

[TocrynarensHOe W  BpamaTeIbHOE  JBHIKCHUE
a0COJIIOTHO TBEPIOTO TeJa

MOMEHT CHJIbBI OTHOCHUTEIBHO OCH BpallCHHUS.
I1;meyo cumbl. YcnoBus paBHOBECHUS TBEPAOIO TeEa B
nUCoO

TexHuueckue YCTpOﬁCTBaI OAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckue pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IJIOCKOCTH MOJ AEHCTBHEM
HECKOJBKUX cHil. MccnenoBaHue 3aBUCHUMOCTH CHII
VIOPYrOCTH, BO3HUKAWIIUX B JAedhopmupyemoit
NpYXUHE W PE3UHOBOM 00pasiie, OT BEIIMYUHBI UX
nedopmaruu. VccnenoBanue yCIOBUN pPaBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

###Par#H#3AKOHBI COXPAHEHHMA B MEXAHUKE

2.3.1

2.3.2

2.3.3

Nmmynse MaTepUaJIbHOM  TOYKH, CUCTEMBI
MaTepuaibHBIX TOUEK. VIMIynbC CHIIBI U U3MEHEHHE
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 MaTepHalIbHONM TOYKH.
TeopeMao KMHETUYECKOW JHEPIUU

[TorenmuanpHas 3Heprus. [loTeHnMaNbHAs SHEPTUS
yIpyro nehopMUpPOBAaHHON MIPY>KUHBI.
[ToTenmanpHas SHEPrUs Tejaa BOJMU3M MOBEPXHOCTH
3emuan

HOTCHHI/IELTIBHBIC N HCIIOTCHUUAJIbHBIC CUJIBI. CBs13b
pa6OTBI HCIMOTCHLUHAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHEpPIrun CHUCTEMBI  TCII. 3aKkoH
COXpPaHCHUA MEXaHHYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9

2.3.10

TexHuueckue  yCTpPOMCTBA:  JBM)KEHHE  DPaKeT,
BOJOMET, KOIIEp, IPYKUHHBIN TUCTOJIET

[TpakTuueckue paboTel. 3ydeHue cBA3M CKOPOCTEi
Tel Mpu Heympyrom ynape. MccnemoBanue cBsS3u
paboThl CHUIIBI C U3MEHEHHUEM MEXaHHYECKOM
SHEPrUM Telna

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

OcHOBHBIE MIOJIOKEHHUSI MOJIEKYJISIPHO-

311 KUHETHYECKOW TeopuH. bpoyHOBckoe JIBHMKEHHE.
Juddysus. Xapakrep ABMKEHUS U B3aUMOIECHCTBHS
YaCTHI] BELIECTBA
Mogenu CTpoeHHs Ta30B, XKUAKOCTEH M TBEPIBIX

3.1.2 Tel U OOBSICHEHUE CBOMCTB BEILECTBA HAa OCHOBE
ITUX MOJEeH

313 Macca MOJIEKYII. KomnuectBo BEILIECTBA.
[TocrossnHast ABoraapo

31 314 TennmoBoe paBHOBecue. Temmeparypa U eé

n3mepenue. lllkana remneparyp Llenbcus
Mogens uaeanbHoro raza. OCHOBHOE YypaBHEHHE

3.15 MOJIEKYJISIPHO-KUHETUUECKON TEOPUU HCAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOW HSHEpruM  TEIMJIOBOIO  JABUKECHHS
yactull ra3a. lllkana remnepatyp KenbBuna

317 VpaBuenne Kianeiipona — MeHnaeneeBa. 3akoH
JanproHa

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

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMa,



u30Xx0pa, n3obapa

3.1.9

3.1.10

TexHUYECKHE yCTPOMCTBA: TEPMOMETP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHue Maccsl BO3ayxa
B KJacCHOW KoMmHare. MccienoBaHue 3aBUCUMOCTH
MEXIy IapaMeTpaMH COCTOSIHUA DPa3peKEeHHOTrOo
rasa

3.2

OCHOBbI TEPMOJIMHAMUKN

321

3.2.2

TepmonuHamudeckas cHUcTEMA. Buytpennss
SHEPIUsl TEPMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEeHEeHUs

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJJHOATOMHOIO UEALHOTO rasa

3.2.3

Bunsr TEIIONEepEIaYun: TEIJIONPOBOJHOCTb,
KOHBEKUMA, MW3JIy4eHHue. TermoéMKOCTh  Telna.
VYnaenpHas  TEIUIOEMKOCTb  BelllecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPHU TEIUIONEpeiaue

3.24

IlepBblii 3ak0H TepMOAMHAMUKHU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOJAMHAMUKHM K HM30IPOLIECCaM.
['paduueckast uHTEpIIpETaIys paboTHI ra3a

3.25

Tenmosnie MAaIIUHBI. [TpunHIUTIBI JNIEUCTBUS
TeIIOoBBIX MamwH. [IpeoOpa3oBaHus »HEPruM B
TEIUIOBBIX MammHax. KodpumueHnt mnoie3Horo
nerctBus (nanee — KI1J1) rermoBoit mammubl. [ukon
Kapno u ero KII/{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmomuHamuku. HeoOpaTumMocTh
IIpOLleCCOB B Ipupoze. TeloBble JBUTAaTEIH.
DKOJIOTHYECKUE TTPOOIEMBbI TEIIJIOIHEPTETHKU

TexHHuecKknue yCTpOMICTBA: BUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJMIIBHUK, KOHIUIIMOHED
[IpakTnueckue pabotel. l3Mepenue yaenbHOI
TEIII0OEMKOCTH

3.3

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

331

3.3.2

[NEPEXO/IbI

Hap006pasoBaHI/Ie N KOHACHCAlM:. I/IcnapeHHe 151
KUIICHUC. yIIeJ'ILHa}I TCIIJIOTAa r[ap006pa3013aHH;1.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOcomoTHas U OTHOCUTENbHAS BIIaXKHOCTh BO3yXa.
Hacelennslii nap

3.33

TBépnoe Ttenmo. Kpucrammmueckue u amopgHbIe
Tena. AHU30TPONUS CBOWCTB KpuCTayLIoB. JKuakue
KpucTaysibl. CoBpeMEHHbIE MaTepHaIb



[InaBieHne W KpUCTaUIM3aLMsA. Y J€IbHAs TEMIOTA

334
riaBnenus. Cyomumanus
3.35 YpaBHeHUE TEIUIOBOrO OaaHca
Texnuueckue yCTpoOiicTBA: TUTPOMETDP u
336 MICUXPOMETP, KAJIOPUMETP, TEXHOJOTUHU MOIYUCHHS
COBPEMEHHBIX  MaTepualioB, B TOM  YHCIE
HAHOMAaTEPHAaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTuueckue paboTel. M3mepeHue BIAKHOCTH
BO3/yXa
4 OJIEKTPOAMHAMUKA
###Par#H#IJIEKTPOCTATUKA
411 OnekTpuzanus Tell. JJeKTpudeckuid 3apsa. Jlsa
BUJA JIEKTPHUECKUX 3apsI0B
41.2 [TpoBOAHMKY, TUAIEKTPUKU U TTOTYIIPOBOTHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUUECKOTO 3apsiaa
41.4 B3aumopgeiictBue 3apsaaoB. 3akon Kynona
DJeKTpUUYECKOe Toue. HanpsoxkénHnocThb
4.1.5 anekTpudeckoro mois. IlpuHnum cymnepno3uuu.
JIluHuK HanpsHKEHHOCTH AIEKTPUUYECKOTO MO
416 Pabora CHII AIIEKTPOCTATUIECKOTO TOJISL.
[Torenmman. Pa3HOCTh MOTEHIHAIIOB
41 [IpoBOAHMKM W [OUAJNEKTPUKU B  IOCTOSHHOM
4.1.7 AIEKTPUYECKOM noJie. JuanexkTpuyeckas
MIPOHHIIAEMOCTh
OnextpoéMkocTs. KoHaeHcarop. DNeKTpoEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCATopa. OHEPrusl 3apsKEHHOTO
KOHJIeHcaTopa
TexHuueckue yCTpoiicTBa: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, 3JIEKTpOCTaTUYeCKas 3aIuTa,
3a3eMJICHHE  DJIEKTPONpPUOOpPOB,  KOHAEHCATOD,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 HpaKTWieCKHe paboTHlI. N3mepenue
AIIEKTPOEMKOCTH KOHJIEHCATOpa
##Par#HIIOCTOSHHBIN DJIEKTPUYECKHHI TOK. TOKH B PA3JIMYHBIX
CPEIAX
VYcnoBust CYIIECTBOBaHUS MOCTOSIHHOTO
421 ANeKTpuYecKoro Toka. Mcrounnku toka. Cuiia Toka.
4.2 ITocTosiHHBIN TOK
422 Hanpsokenue. 3akon Oma Ji1s yyacTka Lenu
423 DJeKTpuvecKoe COIPOTHBIICHHE. VY nenpHOE

COIIPOTUBJICHHUEC BEIICCTBA




4.2.4

[locnenoBarenbHOe, MapajieIbHOE, CMEIIAHHOE
COCTMHEHHE TIPOBOTHUKOB

4.2.5

4.2.6

PabGoTta snextpuueckoro Ttoka. 3akoH J[lxoyms —
Jlenna

MontHoCTb SJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoiBkymas cuia (manee — OJC) wm
BHYTpEHHEE CONPOTUBJICHHE KCTOYHHUKA TOKA.
3akoH OmMma TUTSt MTOJTHOU (3aMKHYTOM)
aneKkTprueckoi nernu. Kopotkoe 3amMbpIkaHue

4.2.8

ONEeKTpOHHAas MPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAMMOCTh

4.2.9

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

HOJ'IyrIpOBOI[HI/IKI/I. CoOcTBeHHass o IMpuMceCHasda

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

4211

DNeKTpUUECKU TOK B JNEKTPOJINTAX.
DNEKTPOIUTHYECKAS JUCCOLMALIUSA. DIEKTPOIIN3

4.2.12

4.2.13

DneKTpuueckuii Tok B Trazax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasznuunble THIbI
CaMOCTOATENIBHOTO pa3psana. Monuus. [Inazma

TexHHuecKue ycTpONCTBA: aMIIEPMETpP, BOJIBTMETP,
peocTar, UICTOYHUKH TOKA, DJIEKTPOHArpeBaTelIbHbIE
npudopBl, JJIEKTPOOCBETUTEIILHBIE puOopHI,
TEPMOMETDP CONPOTHUBJICHUS, BAKYYMHBIM JUOJ,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
ITOJIYIIPOBOJIHUKOBBINA TMOJI, TAJIbBAHUKA

4.2.14

11 KJIACC

Kon
pa3nena
4

4.3

Koanposepsiemoro
3J1eMEeHTa

[TpakTnyeckue paboThl. HM3ydeHue CcMeIaHHOro
COEIMHEHUS PE3UCTOPOB.

U3smepenne DJIC ucTouHMKa TOKa U €ro
BHYTPEHHETO COTIPOTUBIICHUSI. Habmronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMEHTbI COIEPsKAHUSA

OJIEKTPOAMMHAMUKA

##HPartHH#MATHUTHOE I1OJIE. OJIEKTPOMATI'HUTHAA MHAYKIA



ITocrossHHEIE MAarHuThbl. B3aumoneiictBue

43.1
MOCTOSIHHBIX MarHuTOB
MarnuTtHoe 1osie. BEKTOp MarHMTHONM MHAYKIIUH.
432 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOMR
e UHIyKIud. KapTrHa JTHHUN MarHATHON MHIYKIIUH
TOJISI TOCTOSTHHBIX MarHUTOB
MarnutHoe moJie mpoBOJHUKA ¢ TokoM. KapTuna
JUHUA TOJSl JUIMHHOTO MPSIMOTO TIPOBOJHHUKA U
4.3.3 3aMKHYTOTO KOJIBIIEBOTO IIPOBOJHMKA, KAaTYIIKU C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MIPOBOJHUKOB C TOKOM
434 Cwia Amriepa, €€ MOJlyJIb M HalpaBJICHHUE
Cuna Jlopenua, e€ Monaylb W HampaBIcHHE.
4.3.5 JIBI>KeHUE 3apsHKEHHON YacTHIBI B OJIHOPOIHOM
MarHuTHOM noje. Pabota cumsl Jlopenia
4.3.6 SIBICHHE IEKTPOMArHUTHON HHTyKITUH
4.3.7 [ToTok BeKTOpa MAarHUTHON MHAYKIIUU
438 OJAC wuHaykuuu. 3aKOH  3JIEKTPOMArHUTHOM
e uryknuu Papajest
Buxpesoe snexrpuueckoe nojue. 9J]C uHayKIIMU B
4.3.9 IPOBOJAHMKE, JBUXKYIIEMCS IOCTYNATEIbHO B
OJTHOPOJTHOM MarHUTHOM I10JIe
4.3.10 [TpaBumno Jlenma
4311 NunyktuBHOCTh. fIBeHne camowHaykiuu. 2J[C
o CaMOWHTyKITUT
4.3.12 OHeprus MarHUTHOT'O NOJISl KaTyIIKH ¢ TOKOM
4.3.13 DNEeKTPOMarHUTHOE T0JIe
TexHuueckne yCTpOMCTBA: MOCTOSIHHBIE MArHHTHI,
4.3.14 AIEKTPOMATHUTBI, 3JIEKTPOJIBUTATENb, YCKOPUTEIN
9JIEMEHTAPHBIX YaCTHII, MHAYKIIHOHHAS TIeYb
[TpakTueckne 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
Konebarenbrnas cucrema. CBOOOIHBIE KOJCOAHUSI.
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  IUHAMHYECKOE  ONUCAHME
K0J1e0aTeNbHOIO IBUKEHHUS

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
Koyie0aTenbHOM  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.

[lepemennblil Tok. CUHYCOMIANIBHBIN TEPEMEHHBIHI
TOK.

5.19

5.1.10

Mo1HOCTh MEPEMEHHOIO TOKa. AMIUIMTYAHOE U
JICHCTBYIOIIEE 3HAYECHHUE CHJIbI TOKA W HANPSKECHUS
Tpancpopmarop. IlpousBoiacTBo, nepepada U
norpebieHue NEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE  PUCKM  TPU  IPOU3BOJCTBE
ANEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BaHUs DJIEKTPOIHEPTHH B MOBCEIHEBHOMN
JKU3HU

5.1.11

5.1.12

TexHnuueckue YCTpOMCTBA: ceiicmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIiepesayd

IIpakTHueckue paboThI. Hccnenosanue
3aBHCUMOCTH II€PHO/1a MaJIbIX KoJeOaHUil rpy3a Ha
HUTA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccenenoBanue IEpEMEHHOrO TOKa B LENM U3
MIOCIIEZIOBATENBHO COEAMHEHHBIX KOHJEHCATOpa,
KaTYIIKH U PE3UCTOpa

##HPartH#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

Mexanuueckue BOJIHBI, yCIIOBHS
591 pacIpoCTpaHEHHUS. [lepuon. CkopocTb
pacnpocTpaHeHus U JuHa 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

ONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUSI WU3JIYy4EHHUS
AJIEKTPOMAarHUTHBIX BOJIH. B3auMHas opueHTanus
BeKTOpoB E, B 1 v B 37€KTpOMaruuTHON BOJIHE B
BaKyyMe

5.25

5.2.6

5.2.7

CBolicTBa 3JIEKTPOMAarHUTHBIX BOJIH: OTPAaKEHUE,
IIPEIOMIICHUE, HOJISIpA3aLUs, TuQpakuus,
unTepdpepenims. CKOPOCTh  3AIIEKTPOMArHUTHBIX
BOJIH

[llxana »aeKTpOMarHUTHBIX BOJH. [IpumeHeHue
AJIEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY
[lpuHIMIBI ~ paguoOCBsI3U U TENEBUICHHUSL.

Panuonokamnus. DIEeKTpOMarHMUTHOE 3arps3HEHUE
OKpPYXKAaroIIel cpebl

5.2.8

TexHuueckue YCTPOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTpPa3ByKOBasi JAMArHOCTUKA B
TEXHUKE W MEIULUHE, pajgap, paguoNpUEMHUK,
TeJIEeBU30D, aHTeHHa, TesedoH, CBU-neus

5.3

5.3.1

#H##Par###OIITUKA

[IpsimonuHeitHOe  pacmpocTpaHeHHE CBETa B
onHopoaHou cpeze. JIyd cBeta

5.3.2

OtpakeHue cBeTa. 3aKOHBl OTPAKEHUS CBETa.
[TocTpoenne n300pa>keHHi B INIOCKOM 3epKaiie

5.3.3

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHUS CBETA.
AOGCOIOTHBIN MOKa3aTeb MPETOMICHUS

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. Y BEIMUCHHUE, JaBaeMOe JTNH30

5.3.7

5.3.8

IIpenenst NIPUMEHUMOCTHU F€OMETPUYECKON
ONTHUKH

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




Hudpakuus cBera. JudpakimonHas pemerka.
YcnoBue HaOMIONCHNS TIaBHBIX MAaKCHMYMOB IIPH

°:3.9 MajJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
T (DPaKITMOHHYIO PEIIETKY
5.3.10 [Tonstpusanus ceera
TexHnuueckue YCTPOMCTBA: OYKH, nyma,
5311 dboToanmapar, MIPOCKITUOHHBIN ammapar,
e MHKDPOCKOII, ~TEJIECKOI, BOJIOKOHHAs OITHKAa,
TUu(dPaKIUOHHAS PEIIETKA, TIOTSPOUT
[Tpaktrueckue 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 OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJIS CKOPOCTH CBETa B
BaKyyMe, IPUHIUII OTHOCUTEIbHOCTH DHUHIITEITHA

6.2

6.3

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

DHeprus U UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

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

7.1

KBAHTOBAA ®U3MKA

#iHPar###3JIEMEHTBI KBAHTOBOM OIITUKU

711

7.1.2

7.1.3

®otonsl. Dopmyna I[lmanka CcBSI3M SHEpPruum
¢oToHAa € €ro 4acToToW. ODHEpPrusi U HMILYJIbC
dboToHa

OtkpeiTHE U uccnenoBanue GorodrpdexTta. OnbIThI
A.I'. CroneroBa. 3akoHs! hoTodddexTa
VYpaBHeHnue OiHITeiHa a1 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.15

Hasnenue cera. Onbitel [1.H. JIebeneBa

XUMHYECKOE NEeHCTBUE CBETA

7.1.6

TexHuueckne YCTPOMCTBA: (OTORIIEMEHT,
(dboToaTYNK, COTHEUHAs OaTapesi, CBETOIUO]]

7.2

721

CTPOEHUME ATOMA

Mopnens atoma Tomcona. Omnbiter Pesepdopa mo
HCCIIEI0BAHUIO CTpOeHUs aTtoMa. [InanerapHas
MOJIeJIb aTOMa



71.2.2

IToctynarel bopa. HM3nydenue u morionieHue
(GOTOHOB MpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha napyro. Bunbl cnektpoB. Croektp
YPOBHEM 3HEPrUu aTOMa BOJIOpPOaA

7.2.3

BosiHoBBIE CcBOMcTBa yactul. Bonnbl ne bpous.
KopmyckynsapHo-BonHOBOH nyanmu3m. Judpaxius
AJIEKTPOHOB HA KpHUCTAIIIaX

724

7.2.5

CrnoHTaHHO€ U BBIHY)KJIEHHOE  U3JIy4YCHHE.
YCTpOoHCTBO U TPUHIIKI PAOOTHI Jiazepa
TexHuueckrne yCTpOMCTBA: CHEKTPAJIbHBIA aHAIU3
(cTieKTpOCKoOIT), Jia3ep, KBAHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOJIIOICHUS u pErUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
0  ONpPEACJICHUIO COCTaBa  PaJUOAKTHBHOTO
m3nydenus. CpoiictBa anbda-, Oera-, ramma-
u3Ny4eHus. BiausHue paJuoakTHBHOCTH Ha JKUBBIC
OpraHU3MBI

7.3.3

OtkpeiTHe npoTOHAa M HeWTpoHa. Hyknonnas
Monenb sjapa leiizenOepra — HMBaHeHko. 3apsin
anpa. Maccosoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oera-pacrnas. ["amma-uznyuenue. 3aKoH
PaInoaKTUBHOTO pacraaa

OHeprus CBsA3M HYKJIOHOB B sijipe. SlaepHbIe CHIIBI.
Jedext maccsl siapa

Snepusle peakuuu. Jlenenre u CHHTE3 sSAep

7.3.7

7.3.8

7.3.9

Snepuslii  peaktop. TepMOsIIEpHBI  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SACPHON IHEPIETUKH.
DKOJIOTUYECKHE ACTIEKTHI SIIEPHON IHEPTETUKU

OnemeHTapHble 4YacTHIBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAJIbHBIE B3AUMOIEHCTBH
TexHudeckne yCTpOMCTBA: JIO3UMETpP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas omOa

7.3.10

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

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Besnusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUXKCHUC

8.2

8.3

Conneunas cucrtema. [lmaHeTsl 3eMHON TpyIIIbI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPIUKOBHIC
riaHeTel. Mansie Tena ConHEeUHON CHCTEMBI

Comnnne, ¢orochepa u armochepa. ConHeuHas
AKTUBHOCTh

8.4

HcTtounuk sHeprun CosiHIA U 3BE3]

8.5

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 150.
B3aMMOCBs3b. [lnarpaMmma «CneKTpajgbHbIA KJIACC —
CBETUMOCTBY. 3BE31bI rJ1aBHOU
MOCJICIOBATEILHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUTS 3BE3] TJIABHOM
MIOCJIEI0BATEIbHOCTH

8.6

H##HPar#H#BuyTpeHHee CTPOCHHE 3BE3I.
CoBpeMeHHbBIE MPEJICTABICHUS O MPOUCXOKICHUHI
u 3Bororuu CoJHIIa ¥ 3BE31. DTallbl )KU3HU 3BE3]T

8.7

Mneunslii Ilyre — Hama ['anaktuka. CnvpanbHast
CTpyKTypa ['anakTuku, pacrpeneneHue 3BE3/, raza
u e, llonoxxenune u apwxenune ConHua B
INanaktuke. [1nockas u chepuueckas MoaCUCTEMBI
["aymakTukn

8.8

8.9

8.10

Tunel ramaktuk. PaguoranakTuku M KBasaphbl.
YEpHbIe ABIPHI B s1/Ipax rajJakTHK

Bcenennas. Pacmmpenue BceenenHoill.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paanyc
Bcenennoit, teopus bousbmoro B3psiBa. Mozaeib
«ropsuei Beenennoii». PenukroBoe usirydyeHue

MacuirabHas CTPYKTypa Bcenennon.
Meraranaktuka. Hepeménneie pooIeMbl
aCTPOHOMHUH



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

Koxa

NpoBepsieMoro
TpedoBaHMS

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

1

ChopmupoBaHHOCTE YMEHHI pacro3HaBaTh (DU3HUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH MX HA OCHOBE M3yYEHHBIX 3aKOHOB

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

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

ChopMupoBaHHOCTh yYMEHHMI MPUMEHSTh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAHTOBOH (DM3HMKH I aHAIM3a W OOBSICHCHUS
SBJICHU MUKPOMHpA, MaKpOMHpa U MeraMupa, pa3jinyaTh YCIOBHS
(rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB, TOHUMATh
BceoOImMi xapaktep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPaHUYECHHOCTh
WCIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3Yys  OCHOBHBIC  TIOJIOKEHHS,  3aKOHBI |

3aKOHOMCPHOCTH

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh yCIOBUS TMPUMEHUMOCTH

Mojeneil PU3NYecKuX TN U MPOIECCOB (SBICHHI)

ChopmupoBaHHOCTh yMEHHUs peuiaTh pacu€THbIE 3a7aud C SBHO
3aJlaHHOW W HESIBHO 3aJaHHOW (U3NYECKOW MOJENbhIO: Ha OCHOBAHUU
aHajM3a YyCJIOBUsS BBIOMpaTh (U3UYECKHE MOJCNH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, IPUMEHSTH (DOPMYJIIBI, 3aKOHBI, 3aKOHOMEPHOCTH
U TOCTynaThl  (PU3MYECKMX  TEOpHid  TpPU  HCIOIH30BAHHU
MaTeMaTUYECKUX METOJIOB PEIICHMs 3a/iay, IPOBOJAUTH PACUYEThl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, aHAJIU3UPOBATh pe3YyJbTaThl |
KOPPEKTUPOBaTh  METOJBI  pelieHusT ¢  Yy4ETOM  TOJTyYeHHBIX

pe3yabTaTOB

Pemate xadecTBeHHBIE 3a/1auu, TPEOyIOIMUE MPUMEHEHHUS 3HAHWN U3
pa3HBIX pa3feNioB IMIKOJHHOTO Kypca (DU3MKH, a TakKe WHTETpaliu
3HAHUN W3 JPYTUX MOPEeIMETOB €CTECTBEHHOHAYyYHOTO  IIMKJIA!
BBICTPAMBATh JIOTMYECKYIO LIEMOYKY PpACCYyKIEHUW C ONOpod Ha

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



Bnanenue OCHOBHBIMH MeTOoAaMH Hay4HOTO MO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMpSIMbIEe U KOCBEHHBIC
u3MepeHus: (U3MYECKUX BEJIUYUH, BBIOMpPAs ONTUMANbHBIN CHOCO0
W3MEPEHUSI U HCIIOJIb3YSl U3BECTHBIE METOJbl OLEHKH IOTPEHIHOCTEN
W3MEPEHUH, MPOBOJUTH HCCIEIOBAaHUE 3aBHCUMOCTEH (U3NIECKUX
BEIMYMH C HCHOJb30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4E€HHBIE PE3yJbTaThl, UCIONb3Yd (DU3HUECKUE TEOPHH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABI; COOMIOAATh MpaBuUiia O€30MacHOr0 Tpyaa
[IpU MPOBEACHUH HCCIEIOBAHUN B PaMKax Y4eOHOrO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  HCIOJIb30BAHUEM
UM(POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W JIabOopaTOPHOTO

o0opyoBaHUs

ChopmupoBaHHOCTH ~ YMEHHH  aHANM3UpOBaTh M OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKA,
CBSI3aHHOW € (PM3MYECKUMHU TPOIECCAMH, C MO3UIMNA HKOJIOTHIECKOM
0€30I1aCHOCTH; MpeCTaBICHUI 0 paloOHAIbHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pa3yMHOM  HCIOJb30BaHUU
JOCTMKEHHM HAyKHM W TEXHOJIOTMW JUId JAJbHEWIIEr0 Pa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

OBnagenne pa3IMYHBIMH —crocobamMu  paboTel ¢ HHpOpManuei
(U3NYECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(POPMALIMOHHBIX TEXHOJOIHH; pa3BUTHE YMEHUH KPUTHYECKOTO

dHaJIN34a U OLICHKU JOCTOBCPHOCTHU HOquaeMOﬁ HH(pOpMaI_IHI/I

ChopmMupoBaHHOCTH ~ YMEHUH  NPUMEHSATH  OCHOBOIOJIATAIOIINE
ACTPOHOMHUYECKHE TOHATHs, TEOPUM M 3aKOHbl I aHauu3a Hu
00BACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKON Cpelne; JBUKEHHUS

HeOECHBIX TEJI, DBOIIOLUH 3BE€311 M Beenennon




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

K
on Kon

pasaesa/T IIpoBepsieMblii 31eMeHT cOepKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
11 KNMHEMATUKA

111 MexaHu4deckoe JABHIKCHUC. OTHOCHTENIHLHOCTh

MEXaHHUYCCKOI'O IBUKCHNA. Cucrema oTcuéra

MarepuanbHas TOUKa.

Eé€ paniryc-BeKTop:
Flt)=(xlr) Wr ) z(z)),

TpaeKTopILs,

IepeMEIIcHIIE:

Ar =r1(ty)—7(t)) =1, —11 =
= (Ax, Ay, Az),

1.1.2

Iy TE.
CrosxeHIe IepeMeleHHil:

Ay =4, +4

CKOpOCTB MaTepHaHBHOﬁ TOYKHU:

__AF
L= —
At

—=(v,,.02).

Ar—s{

Ax ,
1.1.3 v, o=— =1X,. AaHAJIOTHYHO v, =Yy,, U.= I/
At e :

CIoeHIe CKOpPOCTell: o, =0, + 0, -

Beruncnenne nepeMenenys 1 IyTu MaTepUaIbHOW TOUKH

IpY IPSIMOJMHEHHOM JBHXKEHUH BJIOJIb OCH X TI0 TpauKy



3aBUCUMOCTH V(1)

- _ AD ~,
T§'TCI'I!EIP'FJHIIE MAaTEPHAIBHOII TOYKIL: a = —L =U, =
t—30

At
1.14
Au, . \
a, = =(uv,),". aHANOIIMHO a, = (v, )', a.=(v.)
Ay ) T ) o
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:

v (t)=v, +at
a, = const

-

U;.T - U_ll.'c = zﬂ.‘r [IJ _Il]

L =
HPII IBILKESHINI B OTHOM HAIIPABICHIIH IIVIE S = 1—,}

e

CBoOoHOE majieHne. Y CKOpeHrne CBOOOTHOTO MaICHHSL.

Vi

Yo °

Q Xo ";—

JIBukeHue Tena, OpOIIEHHOTO MO YITIOM 0. K TOPU30HTY:



1.1.8

[.r{f} =X, +U,f=x +tUcosa-f
1 gt gt

v(E) =y, +Ugt+ 5 =:v.:)+u¢,5.inr;¢-r—T

g, =0

v (t)=uv, =uv,cosa
v (t)=v, +gr=y,sino— g
{gJ_ =—g=const

KpuBonunerinoe npuxenue. [[BiykeHue MaTepuaibHON
TOYKH 10 OKPYKHOCTH.
YrnoBas u JIMHENHAsA CKOPOCTh TOUKU:

v = wR

wR

[Ipu paBHOMEPHOM JBUKEHHHU TOYKH IO OKPYKHOCTH
21

=—=2
w T v

2




1.2

27o
. LleHTpOCTpEeMUTEIBHOE YCKOPEHUE TOUKH:

uc

R
. [lomHOE yCKOpEHHE MaTepruaIbHOM TOYKH

1.1.9

121

1.2.2

TBépnoe teno. IloctynarensHoe 1 BpalarenbHOe

JIBUKEHUE TBEPIOTO TENA
JANHAMUKA

WNuepuumaneuble  cuctemsl  orcy€ra. [lepBsiid

Herotona. [IpuHnun otHOcuTensHOCTH ["anunes

Macca tena. IIITOTHOCTE BeliecTBa:

3aKOH




©
I
<I3

A

Cuna. [IpuHun cyneprno3uuuu CUi:

-

FpaBHOAeﬁCTB =F+F+.

PpaBHOJEHCTB

1.2.3




1.2.4

Bropoii 3akon Hetorona: 11s marepuanbHoii Touku B UICO

- -

Fl = maq




Ap = FAt
A
p
F
At
pu
F = const
F
const
-—
F, Fy,
125 Tperuii 3akoH HproTOHA 1I11 MaTEpUaANbHBIX TOYEK:
Fi; = —Fy




12

21

3akoH BCEMHUPHOTI'0 TATOTCHUA: CHUJIbBI NPUTAKCHUA MCKIAY

TOYEYHBIMUA MacCcaMy paBHBI
mim;

F=6—p

1.2.6




Cuna Tspxectd. LleHTp TspKecTH Tena. 3aBUCUMOCTBh CHIIBI
TSDKECTH OT BBICOTBI N HaJ TOBEPXHOCTHIO 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
Cuita TpeHus TTOKOS:
Ep < pN
F

Tp

IA




Koaddurment tpenns

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 cCTEMbI MaTepHAIbHBIX




TOYCK:

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




B OIHOPOJHOM IIOJIC TAKECTU

(g = const)




const)
HEHTP MacCC TCJIa COBIIAAACT C €ro HCHTPOM TAKCCTH

VYcnosust paBHoBecus TBEpaoro tena B UCO:

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

1.3.3 - ~
|F+Fy+...=0
#HHPar###
3akon ITackans
1.34
JlaBaeHnue B )XuAKOCTH, Iokosmeiics 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 KUAKOCTh IokosaTcs B MCO, To

FApx = ngBbITeCH

Apx

pgV

BBITCCH

VYcioBue 1miaBadHus TEN
3AKOHBI COXPAHEHU A B MEXAHUKE

NMitynsc MmaTepralbHON TOYKHU:

p=mv




NMmynsc cuctemsl Ted:

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 JABUKCHHUC

F
\?’Cx‘

#Hit#HPar###

144 PaboTa cuiIbl Ha MajIOM IEpPEMENIEHUH:
A= |ﬁ'||ﬂf| -cos a.=F, - Ax
@

1.45 D

MOIIHOCTh CHIIBI:

€CITH 32 BpeMst




At

At

pa60Ta CHJIbI UBMCHACTCA Ha , TO MOIITHOCTDH CHIJIbI

p=
At Ar—

=F-p-cosa

1.4.6

Kunernyeckas 3Heprusi MaTepualbHON TOUKH:

KWH

mv

2m

EK]/IH -

T 2m




1.4.7

3aK0H U3MCHCHHS KHHETHUYSCKOM OHCPIUU CUCTEMbL

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

[ToreHManbHas 3Heprus:

JJI1 TIOTCHIOHUAJIBHBIX CHJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

lmoreHIy

210TeHI

AE

MOTEHI]




[ToreHmmanbHas 3HEPrusi MaTepUaIbHONM TOYKU B
OJIHOPOJHOM I10JI€ TSDKECTH:

EHOTeHu = mgh

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

kx




1.5

1.4.8

151

3aKOH U3MEHEHUS U COXPAHECHUS] MEXAaHUYECKON YHEPTHU:
Eiex = B + Emre:—n:h
B IICO AE,ex = Agcex HEMOTeHIL CEs
B IICO AE,ex = 0, eClI Agcex HeOOTEHI. CHI 0

MEXAHUWYECKUE KOJIEFAHUA 1 BOJIHBI

[apMoHnYeckue  KoyieOaHWsT ~ MaTepPUAIBHONW  TOYKH.
Ammumutyna u Qasa  konebanmil. Kunemartuueckoe
OIMCaHUeE:

x(1) = Asin( @r+o, ).

U (5)=x.

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

I[I/IHaMI/I‘IeCKOC OIIMCaHUC:

ma, = —kx,

ma

X
—kx,
rae

k = mw?

k

ma

. 9TO 3HAYHT, YTO
F, = —kx.




—kx.

OHepreTuyecKoe OIMCaHUE (3akoH COXpPaHEHUs

MEXaHUYECKOI SHEprun):

CBsi3p aMIUIMTYbl KOJIEOAHUH CMELICHHs MaTephallbHON
TOYKM C aMIUIUTyJaMu KojieOaHuih €€ CKOpOCTH U

YCKOPCHUH:

Upe =04, a__ =04

ITepuon 1 yacToTa KoJeOaHUN:

r=2r_1
] v

HepI/IOI[ MaJbIX CBO6OI[HBIX KoJIeOaHMIT MaTeMaTHYECKOIrO

MassiTHHKaA.
1.5.2 ]
T=2xn|—
g
[Tepuon cBOOOIHBIX KOIEOaHUN PY>KUHHOTO MasTHUKA!
m
T=21n T
Bomyxnennsle  koneOanusi. Pe3zonanc. Pe3onaHcHas
153
KpHUBast
Ilonepeunsle u  mpoponbHble  BOiHBL.  CKOpoOCTh
pacrnpocCTpaHCHUA U JJIMHA BOJHBI:
154

v
A=vl =—
v




HHuTtepdepentius u qudpakius BOJIH

155 3Byk. CKOpOCTb 3ByKa
2 MOJIEKYJISIPHAS ®U3UKA. TEPMO/IMHAMUKA
2.1 MOJIEKYJISIPHASA ®U3UKA
Mogenn CTpoeHHsI Ta30B, XHIKOCTEH W TBEPABIX TeJl.
[Tycth TepMoauHaMuueckas cucrema (Teno) coctout uz N
OJIMHAKOBBIX MOJIEKYJ. Toraa KOJIM4ecTBO BENIeCTBA
N m
TN
Vv
2.11 )




rac

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

U

— MOJISIPHAsI Macca BeIecTBa
2.1.2 TennoBoe IBMKEHUE aTOMOB M MOJIEKYJT BEIIECTBA
2.1.3 BsaumMoeiicTBie YacTHIl BELIECTBA
2.14 Huddysus. bpoyHoBckoe IBUKEHHE
2.15 Mogens naeanpHoro raza B8 MKT

216 CBsi3p MEXAYy JaBJICHUEM | CpeIHEeH KUHETUYECKOH
DHEpPruerl  NOCTYNATEIbHOrO  TEIUIOBOIO  JIBUKEHUSA




MOJIEKYJI HJeanbHOro ra3a (ocHoBHOE ypaBHeHne MKT):

1 = 2 (mp*) 2. —
p=—mav =—n-| — =—MN-&,.
3 312 3

N
"=y

n

Vv

N

- KOHIIEHTPAIUS MOJIEKYJT

2.1.7 AbcomoTtHas Temmieparypa: T =t +273K
CBsi3p TeMIepaTypsl Ta3a €O CpeiHeH KHHETHYECKOH
DHEpPTUed TIOCTYMATeNbHOTO TEIUIOBOTO JBIDKEHHS €ro
MOJIEKYT:
2.1.8 2
— |y 3
£..=|—|=2kT
L2 2
2.19 Vpasuenue p = nkT

2.1.10

Mopenb uaeaabHOTO Ta3a B TEPMOTUHAMUKE:




VpaeHeHHe MeH e 1eeBa — KinaneHpoHa
BepakeHHe 114 BHYTPeHHEH SHePTHH

Vpaerenine MeHjueneesa — KuaneiipoHa (IpHMeH

3AIIICI):

pV=""RT =vRT =NkT, p=P%L

K K

BripaeHne 111 BHYTPeHHeIl 3HepIHI 0IHOATOMHO]

raza ([IpIIMeHIIMEle (DOPMEI 3alIlICH):

U=3vRT =3 NkT =22 RT =ve T =2 p¥
2 2 2 2

2111

3aKoH I[aJIBTOHa AJI1 JaBJICHUA CMECHU PAa3pPCKCHHBIX I'a30B:

p=p+pt..

o




2.1.12

H3omporeccsl B pa3peKeHHOM Ta3e C NOCTOSTHHBIM YHCIIOM
MoJjiekya N (C MOCTOSTHHBIM KOJIMUYECTBOM BEIIECTBA V):
nzorepMma (T = const): pV = const ,

uzoxopa (V = const):

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

const




I'padmaeckoe npencrapnenue n3omnporeccos 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. KaugecrBennas

3aBUCUMOCTD IINIOTHOCTH W HABJICHUA HACBINICHHOTO IIapa

2113 OT TeMmmepaTypbl, WX HE3aBUCHUMOCTH OT 0O0BEMaA
HACBILEHHOT0 Tapa
Brnaxxnocts Bo3ayxa.
OTHOCUTENbHAS 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: IJIABICHUE
2.1.16

U KpUCTAJUIM3aLUs
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

KomndecTBO TEIJIOTHI.

VY nenpHast TEIUIOEMKOCTD BENIECTBA C:

Q = cmAT
2.2.4
Q
CMAT
VY aenpHas TemioTa napoodpazoBanus L: Q = Lm.
2.2.5 VnenapHas TermioTa miasiacHus A Q = Am.
VY nenbHas Temiota cropanus Toruea (: 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

BTtopoii 3akon Tepmoanaamuku. HeobpaTrumelie mporiecchb




[Tpunimne! aeiictBus TenaoBbix mamuH. KIT/:

B Aaamr _ QH;I-P_|QXEH'[| =1_|Qxcm|

MakcumanbHoe 3nauenue KII. [ukn Kapno:
r._ -T T
2.2.10 Mmaxmn =Ny, = —————— =1-_2=
T, HaTp T, TP
YpaBHeHUE TEIJIOBOTO OajaHca:
Q1 +Q;+0Q3+...=0

1

+

2
2.2.11

+




OJIEKTPOAMHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.11

OyekTpu3anus Tel U €€ MPOSBICHUS. DJIEKTPUUECKUN
3apsan. JBa Buaa 3apsana. DIeMEHTApHBIM 3JIEKTPUUECKUN

3apsa. 3akoH COXPAHCHUA JJICKTPHUICCKOI'O 3apdaaa

3.1.2

B3aumoneiictBue 3apsanoB. ToueuHble 3aps/ibl. 3aKOH
Kynona:
B OJHOPO/JIHOM BEIIIECTBE C JUAICKTPUICCKOM

MMPOHUIIACMOCTBIO

9

poplallel 1 el
X 4neg, i

3.13

3.1.4

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

3apsaabl

Hanpspk€HHOCTD 31€KTPUYECKOTO MO

-

) F

qnpoGHin/i

pOOHbIH




ITone ToyeuHnoro 3apsa:

q

E. =k -z
r
k
r
2
q

OTHOPOJHOE TI0JIE:
E = const.




const.

KapTunel 1uHUN HanpssKEHHOCTH ATUX TTOJICH

3.15

HOTCHHI/IELTIBHOCTB SJICKTPOCTATUYCCKOI'O I10JIA.

Pa3zHocTh NOTEHMATIOB U HAIPSIKEHUE:
A1z = q(p1 — P2) = —qAp = qU.

12

q(¢

IloTenunanbHast OHECPIrusa 3apsa B I3JICKTPOCTATUYCCKOM

IIOJIC:




—AW

ITotenmuan QJICKTPOCTATHYCCKOI'O ITOJIA:

¢_ﬂ
q

CBs13b HaHpﬂ)KéHHOCTI/I II0JIA U Pa3HOCTH IMOTCHIUATIOB 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 I10JIC.
VYcnoBue paBHOBECHS 3apsA/I0B: BHYTPH ITPOBOJHUKA
ELt=0

0

, BHYTPHY U Ha MOBEPXHOCTH MIPOBOJHHUKA ( = CONSt
Jusnexktpuku B IEKTPOCTATUYECKOM
JusnexkTpudeckasi IpOHULIAEMOCTD BELIECTBA €

Konpnencarop. DineKTpoEMKOCTh KOHIEHCATOPA:

q
C=—
U

ITOJIC.



3.1.10

eC

DIEKTPOEMKOCTb IIIOCKOTO KOH/IEHCATOpA:

£€pS

d

&€

Hapanneanoe COCIMHCHNEC KOHACHCATOPOB!:

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




mapaun




ITocaenoBareabHOE COCAUHCHHE 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:
7=2q
At 0
ITocrosuusi TOK: | = const
Jnst moctrosiHHOTO TOKA ( = It

VY CI0BHS CYIIECTBOBAHHUS JIEKTPHUECKOTO TOKA.
Hanpsoxenne U u 3/1C E

3.2.3

3akoH OMa aJig y4acTKa Lemnu:

I_U
"R




3.24

3.25

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

CeUYeHHUS. Y JIeIbHOE COIIPOTHUBJICHHEC BCIICCTBA.

l
R=p§

Ucrounnku Toka. J]C nctounmka Toka:

ACTOpOHHHXCHJI

q

E =




A

CTOPOHHUXCHII

BHYTpeHHee COIMPOTUBJICHHUEC NCTOYHUKA TOKA

3.2.6

3axon OMa AJ1s OJIHOM (3aMKHYTOM) JIEKTPUYECKOM 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:[OBaTeJIBHOG COCAUHCHUC HpOBOHHI/IKOB:
U=Ul+U2+.,11=12=..,
Rl'[OCJI = Rl + R2+...

T10CJI




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

Rt

Ha pe3ucrope

2

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

3.2.8




3.3

3.29

MOUIHOCTB 3JEKTPUYECKOIO TOKA!

Ad
P=— =IU

LY, Ar—d
TerutoBast MOILIHOCTB, BBIAEISEMAs HA PE3UCTOPE:

P=PR=2=1U
R

Fa

MoniHoCTh HCTOYHHKA TOKA:

3.2.10

331

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUUCCKUX 3apsga10B B
IMPOBOAHUKAX. MexaHnu3Mbl IpOBOAMMOCTHU TBépHHX
MCTAJIJIOB, paCTBOPOB U PACIZIaBOB 3JICKTPOJIMTOB, I'a30B.

[TonynpoBoanuku. [ToynmpoBOAHUKOBBIN U0
MAT'HUTHOE I1IOJIE

MexaHudeckoe B3auUMOJICUCTBUE MAarHuToOB. MarHuTHOE
nose. Bekrop  marnuTHOM — MHaykumu.  IIpuHnun

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

OneiT Opcrena. MarHuTHoOE TOJi€ MPOBOJHHUKA C TOKOM.

KapTI/IHa JIMHUH HHAYKOUHW MAr"tuTHOr'O IIOJA 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 MEX/1y BEKTOpaMu

-

v

1

. JIBMKeHue 3apsyKeHHOM 4acTUIIbI B OTHOPOJHOM MAarHUTHOM

IoJIC

3.4

OJIEKTPOMATHUTHAA NHYKINA




[ToTok BeKTOpa MAarHUTHON MHIYKLIMH:

® =B, S = BScosa

D
B
n
34.1
S
BScosa
i B
%
G729
34.2 SIBnenue sanexkTpomariuTHOM UHAYKIMU. D/1C nuaykuuu
3aKOoH AIEeKTpOMarHuTHOM nHaykuuu dapajes:
AD
3.4.3 E = :_l:I:lir
At AF—=0
W
\4 v N
I
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 BCKTOPbI

>
>

lnv




; €CIIHU




TO

| E; |= Blv
| E
i
Blv
3.4.5 [IpaBumno Jlenuna
NHIyKTUBHOCTD:
L= d
Iy
L
|
3.4.6
@
, umu @ = LI.
Camounnykuus. 9IC caMOMHIYKIUU:
Al
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

KonebarenbHblii koHTYp. CBOOO/IHBIE 3JEKTPOMAarHUTHBIE

KoJieOaHus B UJI€ATbHOM KOJIeOaTeIbHOM KOHTYpE:
[9(1) = Gumesin{ o+ )

11[?] =g, = iq,, cos( ot +@y) =1 cos( ot +qp)
®opmyna Tomcona:

T =2nVLC




LC

, OTKyJ1a

2

LC
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3.5.3

354

3.5.5

CBs3b aMIUTUTY/IBI 3apsifila KOHJIEHCATOpa C aMILUIUTYION
CWJIIBI TOKa TIPH  CBOOOJIHBIX  AJICKTPOMATHUTHBIX

KoJIeOaHUSX B nacajiIbHOM KoJIeOaTeIbHOM KOHTYpC€:
gﬂm =
E¥

3aKOH COXpaHEHUs YHEPTrUU B HJICATHBHOM KOJeOaTeIbHOM

KOHTYpe:

BbIHYXI€HHBIE 3JIeKTpOMarHuTHbIE Kojiebanus. Pesonanc
Ilepemennbii  TOk.  IIpomsBoxcrtBo, nmepemada u
noTpeliIeHue 3JIEKTPUUECKON SHeprun
-2 2 2 2
CcU N LI _ cU~™__. _ Lr_
2 2 2 2

CaoiicTBa BIIEKTPOMATHUTHBIX BOJIH. Bzaumuas

= Cconst.

OpUCHTallUsd BCKTOPOB B SHCKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




356 [Ixana 3JIEKTPOMAarHUTHBIX BOJIH. [Ipumenenue

AJIEKTPOMArHUTHBIX BOJIH B TEXHHUKE U OBITY
OIITHUKA

36.1 [IpsamonnHeiHOE pacpOCTpaHEHHE CBETa B OJHOPOIHOU
cpene. TodeuHbli UCTOUHUK. JIyd cBeTa

3aKOHBI OTPAKEHUS CBETA.

a=p

3.6.2

olp

S

3.6.3 [TocTpoeHne n300pakeHHIA B IIIOCKOM 3epKae

3aKOHBI IPEJIOMIICHHS CBETA.

IIpenomnenue ceera:

nysina = n,sinf.

3.6.4

sino

sinf.




AOCONIOTHBIN TIOKa3aTesh TPEIIOMIICHUS:
c

Nasc = ;

abc

OTHOCUTENBHBIN OKAa3aTeNb IPETIOMIICHUS:
n, M

nOTH
1 V2

OTH




Xoq 1y4eit B Ipu3Me.
VI =V, Mhy =Mty
CoOTHOIIEHHE YacTOT UM COOTHOUIEHWE [UIMH BOJIH IIpU

nepexose MOHOXPOMATHYECKOTO CBETa uepe3 TpaHUIly

paszena IByX ONTHYECKUX CPEI:




3.6.5

ny,<n n,

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 OIITUYCCKAA CHJIA TOHKOM JIMH3HI:

D 1
" F
D
F
1
Popmyiia TOHKOHN JTUH3bL:
1 N 1 1
d f F




VYBenuuenue, JaBaeMoe JIMH30M:

h |fl
P="="a




| fl

d T

A

F\ h

f

R

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 usobpaxeHuit
TOYKH U OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX U UX CUCTEMAX

3.6.9

3.6.

doroanmapaT Kak ontudyeckuii mpubop. [ma3z  kak

OIITUYCCKaA CUCTEMA

WUnrtepdepenius  ceera.  KorepeHTHble  HMCTOYHHUKH.
VYcnoBust HaOMIOAECHUS MaKCUMyMOB M MHHMMYMOB B
UHTEpPEPEHIIMOHHON KapTUHE OT JBYX CHH(A3HBIX

KOI'CpCHTHBIX HCTOYHUKOB!

A
MAKCIIMYMBI — &-.=2m;; m=0+*1+2 3

Y

v
MITHIIMYMEI — 3.:{2;}1+1_];, m=0,£1,+2 +3 .

e

3.6.11

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

Ha penéTky ¢ nepuoaoM 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
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®oroadpdexr. Ompbitet  AI.  Cronerosa.

dororddekra

VYpaBuenue DitHmreiiHa i GoTodddexTa:

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  IOTJIOIIAOIIYIO

MTOBEPXHOCTH
OU3NKA ATOMA

HnaHeTapHa;I MOACIBb aTOMa

4.2.2

[Toctrynatel bopa. 3nyuenue u noriouieHne GoToHOB MpU
Iepexo/ie aTOMa C OJJHOTO YPOBHS YHEPIUU Ha JAPYTroi:

hv, = he =|E, -E

mnr -

m
“mn

4.2.3

43.1

JInHenyaTpie CIEKTPBI.

CriexTp ypoBHEN 3HEPTrUU aTOMa BOJOPOJIA!

—13,63B
E =22 5123

" 2

ne

OU3NKA ATOMHOI'O APA

Hyxnonnast monens siapa ['eiizen6epra — MBanenko. 3apsin

AApa. MaccoBoe 4ncio AApa. H3oTombI

4.3.2

PannoakTHBHOCTE.

Anbda-pacnan:
A~ A4 4
7X—>>,Y+ ;He

bera-pacnan.

OneKTpOoHHbIH B-pacnai:

A A 0~
s X—= Y+ je+v,




[To3uTtponHsIN B-pacnan:
A A 0=
sX—=- Y + je+ v,

I'amma-uznydenue

4.3.3

3aKkoH PaAOAaKTUBHOIO paciiaga:

-t
N(t) = Ny % 2T

N(t)

HYCTL M — Macca paaIMOaKTUBHOTO BEIICCTBA. Torma

-t
m(t) =mgy*2T

m(t)
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1.®dusuka 10 knace: yueOHMK JUIs 00111€00pa30BaTEILHBIX OPraHU3aluii: 6a30BbIi 1

yrnyonenssiii yposau /I'.SI.Mskumes, b.b. Byxosues, H.H. Corckuii mox penakueit H.A.
[TapdenTreBoit. -8-e u3a.-M. :Ilpocsemenue, 2021.-432c.

2. ®usuka 11 kmace: yueOHUK 1711 00111€00pa30BaTENIbHBIX OpraHU3aui: 6a30BbIi U
yrnyonenssiii yposau /I'.S1.Mskuies, b.b. Byxosues, B.M. Uapyrun nox penakmueit H.A.

[TapdentpeBoid. -10-e uzn.-M. :IlpocBemenue, 2022.-432c¢.:(4)n.mu.

METOAUYECKHE MATEPUAJIbBI 1JIAA YUUTEJIA

https://edsoo.ru/

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETU

UHTEPHET

bubmnoreka LIOP
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