PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Pusuka. Yriay0aéHHbIN YPOBEHb)»

1t o0ydarormmxces 10 — 11 kmaccoB



MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 10 ¢u3MKe Ha YpOBHE CpeaHero o6mero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TMOJOKEHMM W TpeOOBaHUN K pe3yibTaTaM OCBOCHUS
OCHOBHOM 00pa3oBarenbHOl mporpaMmsbl, npeacraBieHHbIXx B @I'OC COO, a
Takke ¢ yuétoM (enepanbHON pabodeit mporpaMmbl BocnuTaHus W KoHuenun
npenojiaBanus yueOnoro npenmera «dusuka» B 00pa3zoBaTeIbHBIX OPraHU3AIUAX
Poccuiickoit ~ ®enepanuy,  pealu3yOIMMX  OCHOBHBIE  00pa3oBaTelIbHBIC
IPOTrPaMMBL.

[Tporpamma o ¢u3uke onpeaenser 00s3aTeIbHOE TPEIMETHOE COACPKAHUE,
YCTaHAaBIMBAET PEKOMEHIYEMYIO MOCIE0BATEIbHOCTh U3YUYECHUSI TEM U PA3LEIIOB
y4eOHOro mpeaMera ¢ y4€TOM MEXKMPEIMETHBIX U BHYTPUIIPEIAMETHBIX CBS3EH,
JOTMKM y4eOHOro Ipolecca, BO3PACTHBIX OCOOEHHOCTEW  OOydaroluXcsl.
[Iporpamma 1o ¢Qusuke ma€T OpeacTaBIECHUE O LENAX, COJEpKaHUH, OOmen
CTpaTeruu OOy4YeHHUs, BOCHHUTAHUS U Pa3BUTUA OOYYAIOMIMXCA CpPEICTBAMHU
yuebHoro npeamera «duznka» Ha yriayOJIEHHOM YPOBHE.

N3yyenue kypca (uzuku yriayOJEHHOTO YPOBHS IO3BOJIIET pPean30BaTh
3a/1a4yu MPOPECCUOHAILHON OpPHEHTAIINK, HAIIPABJICHO HA CO3/aHHUE YCIOBUHM IS
MPOSIBJICHUSI CBOMX HHTEIJICKTYaJIbHBIX M TBOPUYECKUX CHOCOOHOCTEH KaXKJIbIM
OoOy4JarommmMcsi, KOTOpble HEOOXOAUMBI i1 MPOJOJLKEHHS O00pa3oBaHUs B
opraHu3anusx NnpodecCUOHATLHOTO O00pa3oBaHUs MO PA3TUYHBIM  (PU3UKO-
TEXHUYECKUM U NHKEHEPHBIM CHEIUATBHOCTSIM.

B mnporpamme mo (QusMke ONpEnensioTcs IUIAHUPYEMBIE Pe3yJIbTaThl
OCBOECHUS Kypca (PU3MKHU Ha YPOBHE CPEIHETO 0OIIEro 00pa30BaHUs: JIUYHOCTHEIE,
MeTanpeIMeTHbIe, TMpeaMeTHble (Ha  yriyOn€éHHOM  ypoBHe). HayuHo-
METO/IOJIOTUYECKON OCHOBOM it pa3pabOTKu TpeOOBaHMM K JUYHOCTHBIM,
METanpeMETHBIM M TPEAMETHBIM pe3yJibTaTaM OOYYaroIINXCs, OCBOMBIIHMX
nporpaMmy 1o (U3MKE Ha YpPOBHE cpeaHero oOmiero oOpa3oBaHus Ha
yrayOJnE€HHOM YPOBHE, SIBJSIETCS CUCTEMHO-ESITEIbHOCTHBIN MOIXO0/.

[Iporpamma 1o gpu3MKe BKIIOYAET:

IUIAaHUPYEMBIE pPe3yJIbTaThl OCBOCHMSI Kypca (QU3UKKM Ha YyriayOiaéHHOM
YpOBHE, B TOM YHCJIE€ TIPEAMETHBIC PE3YJIbTATHI IO T0/1aM 00YUYEHUS;

cojiepkaHue yueOHoro npeamMera « Pusukay 1o rojiam o0y4eHusl.

[Iporpamma 1o ¢u3UKE HMEET NPUMEPHBIM XapakTep M MOXKET OBbITh
WCITOJIb30BaHA YUUTEIAMU (DU3UKHU ISl COCTABIICHUS CBOUX Pab0OYMX MIPOTPaMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO MHHUIIMATHBY yUUTEIEH U
MPEAOCTaBISICT BO3MOKHOCTH ISl pealiv3alldd  Pa3JIMYHbIX METOANMYECKUX
MOJXO/J0B K MpernojaBaHuio (U3MKU HA YIUIYOJIEHHOM YPOBHE NpPH YCIOBUHU
coxpaHeHus1 00s3aTENbHOM YaCTH COJIep KaHUs Kypca.



®duszuka Kak Hayka O HamOojee OOIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOIo MPEeJIMETa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHuU 00 okpyxkatoieM mupe. LLkompHBINH Kype (U3HKH — CHCTEMOOOpa3yoIuii
JUTSl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHUN, HW3y4aeMbIX XHUMHEH, OHOJOTHEH,
busudeckoir reorpadueir u actpoHoMmen. Mcmonp3oBaHWE W AKTHBHOE
npUMeHeHHEe (U3NYECKUX 3HAHWM OMPEIENNIO XapakTep W OypHOE pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHEPreTHUKU, TPAHCIIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHUs HOBBIX MAaTepUajOB C 3aJaHHbIMU CBOWCTBaMHU. M3ydyeHue
(GU3MKKM BHOCUT OCHOBHOM BKIJaJ B (GOPMHPOBAHHUE €CTECTBEHHO-HAYYHOU
KapTHHBI MUpa oOydaromerocs, B (OpMHUPOBAHUE YMEHHM NMPUMEHSATH HAYYHBIN
METO/1 IO3HAHMSI IPU BBITTOJIHEHUH UMH Y4€OHBIX HCCIIEJOBAaHUM.

B ocHOBY Kypca (pu3uKH Ha ypOBHE CpPEHETO 00I1er0 00pa30BaHus MOJI0KEH
PSI UAEH, KOTOPBIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 IOCTPOECHHUS.

Hoea uyenocmnocmu. B COOTBETCTBHUH C HEM KypC SBISIETCS JIOTHYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fesioB (PU3UKH, BKIIIOYAET KAK
BOIIPOCHI KJIACCUYECKOM, TAK 1 COBPEMEHHOM (DU3HKHU.

Hoea zenepanuzayuu. B CcOOTBETCTBUU C HEW Marepuan Kypca (DU3UKH
o0beIMHEH BOKpPYr (u3nyeckux Teopuid. BenymuM B Kypce sBIseTcs
(bopMHpoBaHUE MPEACTABICHUI O CTPYKTYPHBIX YPOBHSIX MaT€pHUH, BEIIECTBE W
noJie.

Hoea cymanumapuzayuu. EE peann3anus NPeaIosaracT HCIOJIb30BAHUE
IYMaHUTapHOTO MOTEHIMala (U3NYECKON HayKd, OCMBICIEHUE CBSI3U PAa3BUTHUS
¢u3ukn ¢ pa3BuUTHEM OOLIeCTBa, a TaKkKe C MHUPOBO33PEHUYECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU ITPOOIeMamu.

Hoesa npuknaonon nanpasiennocmu. Kypc usuku yriiyoiEHHOTO ypOBHS
IIPEAINOaraeT 3HakOMCTBO C IIMPOKHM KPYIOM TEXHHUYECKHUX U TEXHOJOTMYECKHUX
MPUJIOKEHUN H3YYEHHBIX TEOpUM M 3aKOHOB. lIpm 3TOM paccmarpuBaroTcs Ha
YpOBHE OOMIMX MPEACTaBICHU M COBPEMEHHBIE TEXHUYECKHUE YCTPOMCTBA, U
TE€XHOJIOTHH.

Hoea »3xonocuzayuu peanusyercss MOCPEACTBOM BBEIACHUS JJIEMEHTOB
COJEpKaHUsl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTHEM TEXHUKHU M TEXHOJIOTHH, a Takke OOCYXIeHUs
po0JIeM palMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€30M1acHOCTH.

OcBoeHMEe coJiepKaHus MTPOTPAMMBbI TT0 (PU3UKE JOJHDKHO OBITH MTOCTPOCHO HA
NPUHILIMAIIAX CUCTEMHO-EATEIbHOCTHOrO noaxonaa. ia Gusnku peanusanus 3THUX
IPUHLIUAIIOB 0a3UpyeTcsl Ha UCIOIb30BAaHUM CAMOCTOSITENIEHOTO YKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHCTBYyIOIEero (axktopa ydeOHOro mpouecca. s yriayOn€HHOTO
YPOBHSI — 3TO CHCTEMa CaMOCTOSITEBHOTO YYEHMYECKOTO JSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAJIBHBIE YUYCHHUYECKHE ONBITHl MPU HM3YYCHUH HOBOTO
Marepuaia, JabopatopHbie pabOThl U pabOTHI MpakTUKyma. [Ipu 3TOM BO3MOKHBI
IBa crocoba peanu3anuyd (QU3MYECKOro TpakTukyma. B mepBoM ciyudae
MPaKTUKyM mpoBoAuTcs 6o B koHie 10 u 11 knaccos, 100 mocie nepBoro u
BTOPOr0 TOJIYTOJUM B KaXJIOM M3 3THX KiaccoB. Btopoit cmocod — 3T0
WHTErpanus padoT TPAKTUKyMa B CHUCTEMY JIAOOpaTOPHBIX paboOT, KOTOpHIE
MPOBOJAATCSA B Mpoliecce u3ydeHus paszaena (temsl). Ilpu stom monm paboramu
MPaKTUKyMa MOHUMAETCs] CaMOCTOSITEIbHOE HCCIIEIOBAHNE, KOTOPOE MPOBOIUTCS
0 PYKOBOJICTBY CBEPHYTOr0, 0000IIIEHHOTO BU/Ia O€3 MOIIaroBo HHCTPYKIIUU.

B nmporpamme 1mo (QusMke cHUCTeMa YYEHHUYECKOrO0 DKCIIEPUMEHTA,
7a00paTOpHBIX pabOT M MpakTUKyMa NpECTaBiICHAa €IUWHBIM MepedHeM. BriGop
TEMaTUKH I 3THX BHJIOB YYCHHYECCKUX MPAKTHYCCKUX PAOOT OCYIIECTBISCTCS
y4aCTHUKaMHU 00pa30BaTEIbLHOTO MpoIlecca UCXO0/IA U3 OCOOEHHOCTEH MOYPOUYHOTO
IUTAaHUPOBAHMUST W OCHaleHusi kabuHeta Qusuku. [Ipu sTomM obecneunBaeTcs
OBJIAJICHNE OOYYaIOMUMHCS YMEHHSIMH TIPOBOJUTH TMPSMBIE W KOCBEHHBIC
U3MEPEHUS, UCCIEIOBAHUS 3aBUCUMOCTEM (PU3MYECKUX BEJIIMYUH U MOCTAHOBKY
OTIBITOB IO MPOBEPKE MPEAJIONKEHHBIX TUIIOTE3.

bonbiioe BHUMaHUE yHENsSETCA PEHICHUI0 PacYETHBIX U KAueCTBEHHBIX
3anay. [Ipu 3TOM Ajia pacd€THBIX 3a/a4 MPUOPUTETOM SIBIISIOTCS 3a7a4d C SIBHO
3aIaHHOM W HESIBHO 3aJIaHHOM (DU3UUYECKOU MOJENbIO, TO3BOJISIONINE MPUMEHSThH
M3YUYCHHbIC 3aKOHBl M 3aKOHOMEPHOCTH KaK W3 OJHOr0 paszfieia Kypca, Tak U
WHTErpUpys MPUMEHEHHUE 3HAHUM U3 pa3HbIX pa3ienioB. [[s KayecTBEHHBIX 3a/1a4
MPUOPUTETOM SBJISIFOTCSL 3aJaHUsi Ha OOBSICHEHHE/NpeIcKa3aHue MPOTEKaHUS
bu3nYecKuX SBJICHUN U MPOIIECCOB B OKPYXKAIOIICH KU3HU, TpeOyromue BrIOOpa
(bu3nYecKoi MOJIENH ISl CUTyalluy MPAKTUKO-OPUEHTUPOBAHHOIO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu DPI'OC COO k MmaTepHalibHO-
TEXHUUYECKOMY OOECIICUCHHUIO YYEOHOTO Ipoliecca Kypc (GU3MKH YIIIyOJaEHHOTO
YPOBHSI Ha YPOBHE CPETHEr0 O0IIero 00pa3oBaHUs JOJKEH U3Y4aThCs B YCIOBHSIX
npeaMeTHoro kabuHera. B kabuHere (U3UMKM JOKHO OBITh HEOOXOIUMOE
nabopatopHoe 00OpyAOBaHWE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme Io
(bu3MKEe YYEHUYECKHX ONBITOB, JIAOOPATOPHBIX PabOT M pabOT MpakTUKyMa, a
TaK)Xe IEMOHCTPAIIMOHHOE 000pYAOBaHHE.

JlemoHCTpanmonHoe oOopynoBanue (opmMupyercs B COOTBETCTBHH C
NPUHIUIIOM MUHUMAJIBHOM JOCTATOYHOCTH W  OOECIEUHUBAET IOCTAHOBKY
MEePEUYUCIICHHbIX B TMporpaMme 1o (U3UKE KIIOYEBBIX JIEMOHCTpALMN st
UCCJICMOBAHMUSI  M3y4YaeMbIX  SIBIIEHUW ©  TPOIECCOB, OMIUPHUUECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMECHECHHM.

JlabopaTopHoe 00OpynOBaHME MJII YYEHHYECKHX TMPAKTHYECKUX padboT
dbopmupyeTcssi B BHJIE TEMAaTHUYECKUX KOMIUJIEKTOB W OOECIeUrMBaeTCs B pacuére



OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcsa. TemMaTH4ecKne KOMILIEKTHI
7a00paTOpHOTO O00OPYMOBaHMS JOJKHBI OBITH TIOCTPOCHBI HA KOMILIEKCHOM
WCITOJIP30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TAKKE KOMITBIOTEPHBIX
MU3MEPUTENBHBIX CUCTEM B BHJI€ IU(PPOBBIX JaOOpATOPUH.

OCHOBHBIMHU HEJIIMHU U3yUeHUs] PU3UKHU B 0011eM 00pa30BAHUU SBIISIFOTCS:

dbopMHpOBaHUEe WHTEpPECa € CTPEMJICHUS OOYYaronuXcsi K HayIHOMY
WU3YYECHHUIO TPUPOJBI, PA3BUTUE UX HMHTCIUICKTyaIbHBIX W TBOPYECKUX
CIIOCOOHOCTEII;

pa3BUTHE MPEACTABICHUN O HAYYHOM METOJIe MO3HaHUS U (HOpMHUpPOBaHUE
MCCJIEI0BATENLCKOTO0 OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSM;

dbopMHupOBaHUE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYEHHs] OCHOB
CTPOCHMS MaTepuu U (PyHIaMEHTATbHBIX 3aKOHOB (PU3UKH;

dbopMHpoOBaHUE YMEHUM OOBSICHATD SIBJICHUS C UCTIOIb30BAHUEM (DU3UUECKUX
3HAHUW U HayYHBIX JOKa3aTEIbCTB;

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

pa3BUTHE  NPEACTABICHUA O BO3MOXHBIX  cepax  Oyayumiei
npoecCHOHANBHON  JESATENBHOCTU, CBSI3aHHBIX C (U3HMKOM, MOJArOTOBKA K
JanbHEeMy 00y4eHHUI0 B 9TOM HaIPaBJICHHH.

JlocTikeHHne 3TUX Lelield 00ecrneunBaeTCsl peleHUEM CIEAYIOIUX 3a1ad B
npoIiecce u3yueHus Kypca GU3uKU Ha YPOBHE CPEIHETO 00111eTr0 00pa30BaHuUs:

MpUOOPETEHNE CUCTEMBI 3HAHUN 00 00IIUX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TEOPHUSAX,  BKIIOYAs  MEXaHUKY,  MOJEKYISpHYI0  (U3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKH;

dbopMupoBaHUE YMEHUM MTPUMEHSITh TEOPETUUECKUE 3HAHUS JI1 OOBSICHEHUS
bu3nYeCcKUX SIBICHUNW B MPUPOJAE M ISl MPUHATUS MPAKTUUECKUX pPEHICHUN B
MMOBCEIHEBHOM KU3HH;

OCBOCHHME CIIOCOOOB PpEIICHUS] pPA3IUYHBIX 3a7a4 C SBHO 3aJaHHOU
bu3nuecKoil MOAEINbI0, 3a/ay, MOAPA3yMEBAIOLIMX CAMOCTOSITENBHOE CO3JaHue
dbu3nyecKkoil MojJeNu, aJleKBaTHOM YCIOBUSIM 3ajJlaud, B TOM YHUCJE 3ajad
WHXXEHEPHOT'0 XapaKTepa,

NOHUMaHuEe (U3NYECKMX OCHOB M TPHUHIIUIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPELY;

OBJIaJICHUE METOJIaMH CaMOCTOSATEIIBHOTO IIJIAHUPOBAHUS W TIPOBEIACHUS
bU3MYeCKX HKCIEPUMEHTOB, aHaJIM3a M HUHTEpIperanud HHpopMaluuy,
OMpeIeNICHHs JOCTOBEPHOCTH MOJTYYEHHOTO PE3YIIbTaTa;

CO3/IaHUE YCJIOBUM U PAa3BUTUS YMEHUU INPOEKTHO-HCCIEN0BATEIBCKOM,
TBOPUYECKOU JIESITETbHOCTH;



pa3BuTHE WHTEpeca K chepam nmpohecCHOHATHHOUN e TENHHOCTH, CBI3AaHHON
C pU3UKOH.

B cootBerctBun ¢ TpeboBanmsmu PI'OC COO yrmyOnéHHBIA YpOBEHb
u3ydeHus: yuyeOHoro nmnpeamera «®Pusznka» Ha YpOBHE CpEIHEro OOIIEero
oOpa3oBaHus BbIOMpaeTCs OOYYarOUIUMUCS, IUIAHUPYIOIIMMU TPOJODKEHHE
00pa30BaHMsI M0 CIEHHUATBHOCTAM (PU3UKO-TEXHHUECKOTO PO,

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

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb JabopaTOpPHBIX U
NPAKTHUECKUX pabOT SBISAETCA PEKOMEHIOBAHHBIM, YUWTENb JElaeT BBIOOP
NPOBEJCHUS JTA0OPATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COJAEPXKXAHUE OBYUYEHUA
10 KITACC

Paznen 1. Hayunblii MeTO IO3HAHUS PUPOBI.

®duszrka — pyHIaMeHTallbHAas Hayka o nmpupojae. HayuHslil MeTo/1 Mo3HaHUs U
METO/Ibl UCCIIeIOBaHUS (PU3NYECKUX SIBJICHUH.

DKCIEPUMEHT U TEOpUs B Ipoliecce IMOo3HaHus npuposl. HabmrogeHue u
IKCIIEPUMEHT B (DU3HKE.

Crioco6bl  W3MepeHus: (U3MUECKUX BEIMYMH (aHAJTOTOBBIE U LU(POBBIE
U3MEpUTENbHbIE MPUOOPHI, KOMIBIOTEPHBIE TATYUKOBBIE CUCTEMBI).

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

MopnenupoBanue (pU3NUYECKUX SIBIIEHUN M MPOLECCOB (MaTepuaibHas TOYKA,
aOCOJIIOTHO TBEPJIOE TENO, HWJealbHAasl KUIKOCTb, HACAIBHBIM Ta3, TOUYCUHBIN
3apsn). ['unoresza. @uznueckuil 3aK0H, TPAaHULIBI €r0 MIPUMEHUMOCTH. Pu3ndeckas
TEOPHSL.

Ponb u mMecTto QUMK B (POPMHUPOBAHUU COBPEMEHHON HAYYHON KapTUHBI
MUpa, B IPAKTUYECKOMN IEATEIbHOCTH JIIOACH.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomuol, nPAKMUKyM.

M3mepeHne cuiibl TOKAa W HaNpsDKEHUS B LENH IOCTOSIHHOTO TOKa IIPH
MOMOIIH aHAJOTOBBIX U HU(POBBIX U3MEPUTENBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LHU(poBoi naboparopueil no ¢usuke. [Ipumepsl n3mepeHus
(bU3MYECKUX BEJIMYMH MTPU MOMOIIN KOMIIBIOTEPHBIX JaTYUKOB.

Pa3nen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe aBmxkeHHe. OTHOCUTETBHOCTh MEXAaHUYECKOTO JBUKEHUS.
Cucrema orcuéra.

[Ipsimas n oOpaTHas 3a1Ja4l MEXAHHUKHU.

Paguyc-BekTop MaTepuasbHOM TOYKH, €ro IPOEKIMM Ha OCH CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MTHOBEHHAas CKOpPOCTh) U
YCKOpPEHHE MaTepUaJbHOW TOYKH, MX TMPOEKUUH HAa OCH CUCTEMbl KOOpPIMHAT.
CnoxeHue nepeMeIIeHil U CI0KEHHE CKOPOCTEH.

PaBHOMEpHOE ¥ PABHOYCKOPEHHOE NPSIMOJMHENHOE ABUKEHUE. 3aBUCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS U IyTH MATEPUATIBLHON TOUYKM OT BPEMEHU U MX
rpaduku.

CBobOonHOE mMajneHue. YCKOpeHHe CBOOOJHOTO majacHus. J[BuxkeHue Tena,
OpOILIEHHOTO0 TOJ YIJIOM K TOPHU30HTY. 3aBHCHUMOCTh KOOpPIMHAT, CKOPOCTH H
YCKOpPEHUSI MaTepuaibHON TOYKU OT BPEMEHH U UX IPpaUKH.



KpuBosmHenHoe  nBWKEHME. J[BHKEHHME  MaTepualbHOM  TOYKM IO
OKPYXXHOCTH. YTJIOBas W JuHEHHas ckopocTh. [lepmom m dactora obOparieHus.
[{eHTpocTpeMuTENbHOE (HOPMAJIBHOE), KaCaTENbHOE (TAHI€HUIMAIBLHOE) U MOJHOE
YCKOpPEHHE MaTepUabHON TOUKH.

TexHuueckue yCTpOWCTBA W TEXHOJIOTMYECKHE IMPOIECChl: CHUIAOMETP,
JNBUKEHUE CHapsA0B, LEMNHbIE, IIECTepEHYAThIE W PEMEHHBIE IEpeaaydH,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mopnenb cucteMbl OTCYETa, UIUTIOCTPAIUS KMHEMAaTUYECKUX XapaKTePUCTUK
JIBUKEHUS.

Crioco0bI ucCIeIOBaHMs IBUKEHUIA.

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

[TpeoOpa3oBanue ABMKEHUN C UCTIOIB30BAaHUEM MEXAHU3MOB.

[TaneHue Ten B BO3AyX€E U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGnronenue ABMKEHUS Tena, OPOLIEHHOTO IMOJA YIVIOM K TOPU30HTY H
TOPU30HTAJIBHO.

HamnpaBneHue ckopocTy U IBHKEHHUH 110 OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBOM CKOPOCTH B PEAYKTOPE.

CpaBHeHHME IyTeW, TPAEeKTOPUM, CKOPOCTEH NBMKEHHUS OJHOIO U TOTO Ke
TeJa B pa3HbIX CUCTEMAax OTCYETA.

Yuenuueckuii sxcnepumenm, nadopamopnuvie padomul, npaKmuKym.

N3ydyeHrne HEpaBHOMEPHOIO JIBUYKEHUS C II€JIbIO ONPEIENICHUsT MTHOBEHHOU
CKOPOCTH.

N3mepenne yckopeHus: Mpu MpsSMOJIMHEHHOM PaBHOYCKOPEHHOM ABM)KEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanre 3aBUCUMOCTH IYyTH OT BPEMEHU MPU PABHOYCKOPEHHOM
JIBIKEHUU.

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

N3yuenne nABWXKEHUS Tejla, OpPOIICHHOTO TOpu3OHTalbHO. I[IpoBepka
TUIOTE3bl O NPSIMOM MPOMOPLHUOHATBHON 3aBUCMMOCTH MEXKIY JalbHOCTHIO
noJiéTa U Ha4aJlbHOM CKOPOCTBIO TeJa.

W3ydyeHue IBUKEHUS Tella IO OKPYXHOCTHU C IOCTOSHHOM MO MOMIYIIO
CKOPOCTBIO.

HccnenoBanre 3aBUCUMOCTH TepHojia OOpalleHHs] KOHMYECKOr0 MasTHHKA
OT €ro MapaMeTpoB.

Tema 2. /lunamuxa.



IlepBbiii 3akoH Hprotona. MuHepuumanpHbie cuctemsl orcyéra. [lpmHnmn
oTHOcuTenbHOCTH ['anmunes. HenHepuuanbHble CUCTEMBI OTCUETA (OMpENETIEHUE,
PUMEDBI).

Macca Tena. Cwia. [IpuHIuMI Cyneprio3uinuy Cuil.

Bropoi 3akoH HeroTOHA 111 MaTepraibHON TOUYKH.

Tperuit 3axkoH HproTOHA 1151 MaTEpUaIbHBIX TOYEK.

3aKOH BCEMHPHOIO TATOTEHUS. OKBHUBAJECHTHOCTh T'PABUTAUMOHHOW H
WHEPTHOW MAaCCBHI.

Cuna tspkecTd. 3aBUCHMOCTh YCKOPEHHSI CBOOOJHOTO MaJIeHUSI OT BBICOTHI
HaJ IMOBEPXHOCTHIO IUIAHETBI U OT reorpapuueckoi MmUpoOTHl. J[BH>KEeHUE
HEOECHBIX TeN U uX CIyTHUKOB. 3akoHbl Kertepa. [lepBas kocMudeckasi CKOPOCTb.

Cuia ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tema, OBMKymerocs c
YCKOpPEHHEM.

Cuna Ttpenus. Cyxoe Tpenue. Cuia TpeHUs CKOJIBKEHUS U CUjla TPEHHUS
nokosi. Koapduument tpenus. Cuiia CONpOTUBIEHUS MPU ABUKEHUU TEla B
JKAJKOCTH WM rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCUTENBHOTO JBHUKCHHS.

Jasnenne. ['mapocratnueckoe nasienne. Cuna Apxumena.

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

Jlemoncmpayuu.

HabGnronenue qBUKEHUS TeJl B MHEPIUAIbHBIX 1 HEMHEPLUHUAIBHBIX CUCTEMaX
OTCYETA.

[IpyHLIMIT OTHOCUTENBHOCTH.

Kauenune AByX LWIMHAPOB WIM IIAPOB Pa3HOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEJIBHO HEMHEPIIUAIBHON CUCTEMBI OTCUETA.

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

PaBeHCTBO CHI, BOSHUKAIOLIUX B PE3YJIbTATE B3aUMOICHCTBUSA TEI.

N3Mepenune macc 1o B3auMOoACHCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpEHHOM MOIBEME U MTAICHUH.

L{eHTpoOeKHBIC MEXaHU3MBI.

CpaBHEHHE CUJI TPEHHUS ITOKOS, KAUEHUS U CKOJIbKEHUS.

Yuenuueckuit saxkcnepumenm, nadopamopnsie padomuol, nPAKMUKyM.

N3mepenne paBHOJAEHCTBYIOLIEH CUJI IPU JBMXKEHUHM OpycKa MO0 HAKJIOHHOM
IIJIOCKOCTH.

[TpoBepka THUIIOTE3bI O HE3aBHUCHMOCTH BpPEMEHHU JIBUXKEHHUS Opycka IO
HAKJIOHHOM INTOCKOCTH HA 33JJaHHOE PACCTOSIHUE OT €ro MaccChl.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAMOIINX B NPYXHHE U
pE3MHOBOM 00pasiie, OT uX AehOopMaIIHH.

V3ydyeHne IBHKEHUS CUCTEMBI TEJ, CBSI3aHHBIX HUTBIO, IEPEKHUHYTOW depe3
JErKuit OJIOK.

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

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

N3ydeHne NBUKEHUS IPy3a Ha BaLy C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHO TBEpHoe Teno. IlocTynmarenbHOe M BpalllaTeIbHOE JIBUKECHHE
TBEpHOro Teina. MOMEHT CHIbl OTHOCHUTEIBHO OCH BpaumieHus. llnedo cuisl.
CnoxeHue cuil, IPUJIOKEHHBIX K TBEpAOMY Teny. LleHTp TshkecTu Tena.

Y ciioBusl paBHOBECHUS TBEPAOTO TEIA.

YcroitunBoe, HeycTONYMBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckue yCTpOWCTBA M TEXHOJOTHYECKME IPOLECCH: KPOHIITEWH,
CTPOUTEIIbHBIN KpaH, pel€TyaTble KOHCTPYKIIUH.

Hemoncmpauuu.

VY cIi10BUSL paBHOBECHSL.

Buner paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopnwie padomul, npaKkmuKkym.

HccnenoBanue yciaoBHM pPaBHOBECHUS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAaIlCHUS.

KoHcTpynpoBanue KpOHIITENHOB U pacyET CUJI YIIPYTOCTH.

N3ydeHne ycTOWYNBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOIIAb ONIOPBHI.

Tema 4. 3axkonsl coxpanenusn é mexanuke.

Nmnynbsc MaTepruaibHOM TOYKH, CUCTEMBI MaTepHUaIbHbIX TOUYEK. L[eHTp macc
CUCTEMbI MAaTEpUAIIBHBIX TOUEK. Teopema o IBH)KEHUU LIEHTPa Macc.

NmMnynbe CUITBI 1 U3MEHEHHUE UMITYJIbCA Tea.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTtuBHOE IBHKEHUE.

MomeHT umiynbca mMarepuanbHOM TOUkM. [IpeacraBieHue O cCOXpaHEeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

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

MOoOIHOCTH CUJIBI.

Kunernueckasi 3Heprusi MarepualibHOW TOYKH. Teopema 00 HW3MEHEHHH
KUHETUYECKOW YHEPTUU MATEPUATIBHOU TOUKHU.



[loTeHnManbHBIE W HENOTEHUMANbHbIE Cuibl. [loTeHuumaneHass >HEprus.
[TorenuuanbHast SHEPTUS ynpyro jaepopmupoBaHHON npykuHbl. [loTeHIManpHasS
DHEPrus Tela B OJHOPOJHOM I'paBUTALMOHHOM mose. [loreHnumaneHas sHeprus
TeJla B IPABUTALMOHHOM I10JI€ OJHOPOJHOTO IIapa (BHYTpU U BHE I1apa). Bropas
KOCMHYECKAsi CKOPOCTh. TpeTbsd KocMUYecKasi CKOPOCTb.

CBsi3p  pabOThl HEMOTEHIMAIBHBIX CHJI C W3MEHEHHEM MEXaHHYeCKOH
HHEPIUU CUCTEMBI TeJl. 3AKOH COXPAHEHHSI MEXaHHMYECKOW SHEPIUH.

Yipyrue u Heynpyrue CTOIKHOBEHUS.

YpaBHeHrne bepHymu Ui WACAIBHOM JKUIKOCTH KaK CIEIACTBHE 3aKOHA
COXpaHEHUSI MEXaHUYECKOW JHEPTHH.

TexHuyeckue yCcTpoMCTBAa M TEXHOJIOTMYECKHUE ITPOLIECCHI: JBUKECHUE PAKET,
BOAOMET, KONEpP, MPYKUHHBIA MHCTOJET, THUPOCKOI, (PUIYpHOE KAaTaHHE Ha
KOHBKaXx.

Hemoncmpauuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeaktrBHOE NBMXEHUE.

N3mepeHne MOITHOCTH CUJIBL.

W3MeHeHne sHepruM Teja Mpu COBEPIICHUN PadOTHI.

B3auMHbIe mNpeBpalieHUs] KMHETUYECKOM M MOTEHUHAIBHON SHEPIHi IIpH
JEWCTBUU HA TEJIO CUJIBI TSYKECTH M CHJIBI yIIPYTOCTH.

CoxpaHeHue SHEepPruu Ipu CBOOOTHOM IMa/ICHUH.

Yuenuueckuit sxcnepumenm, nadopamopruie padomuol, nPAKMUKYM.

M3mepenne nMiyiibea Teiia o TOpMO3HOMY IIYTH.

W3mepenue cuibl TATH, CKOPOCTH MOJENIU 3JIEKTPOMOOUIISS U MOIIHOCTHU
CUJIBI TSTH.

CpaBHEHVE U3MEHEHHS UMITYJIbCA TEIA C UMITYJIbCOM CHJIBI.

HccenenoBanne COXpaHEHHs UMITYJIbCA IIPU YIIPYTOM B3aUMOIEHCTBUM.

N3MepeHne KHHETUYECKON YHEPTUU TeJIa 110 TOPMO3HOMY Iy TH.

CpaBHEHHE W3MEHEHUS! TTOTEHIMAIBHON HEPTUU MPY>KUHBI ¢ paOOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHHUS TPH JIBMXKEHHM Tella MO0 HAKJIOHHOU
IIJIOCKOCTH.

Pasznea 3. MosekyasipHas pu3uKka U TePMOJUHAMUKA.

Tema 1. OcHo6bl MONEKYIAPHO-KUHEMUYUECKOU MeopUlU.

OCHOBHBIE TMOJOXKEHUST MOJIEKYJsipHO-KMHeTnYeckor Tteopuun (MKT), ux
ompiTHOe oOocHOBanue. Jluddysus. bpoyHoBckoe nBmKeHHe. XapakTep
JIBW)KCHUS M B3aMMOJCHCTBUS YaCTHUL] BellecTBa. Monennm CTpOeHHs TIa3os,
KUAKOCTEH U TBEPIABIX TNl U OOBSICHEHHE CBOMCTB BELIECTBA HAa OCHOBE ATHX



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

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

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

['a3oBbie 3akoHBI. YpaBHeHHe MeHaeneeBa—Kianeiipona. AoOcomoTHAs
Temriepatypa (mkana temneparyp Kenbuna). 3akon Jlanerona. M3omporneccrl B
UJcalbHOM Tra3e C I[IOCTOSIHHBIM KOJIMYECTBOM BemecTBa. [ 'paduueckoe
MpE/ICTaBIIEHUE U30TIPOIIECCOB: U30TEPMa, U30X0pa, n300apa.

CBs3p  MEXIOy [JaBIEHHEM U  CPEIHEH KUHETUYECKOW  3HEepruei
MOCTYINATEIbHOTO TEIJIOBOTO JBHKEHUS MOJIEKYJ HJI€aJbHOTO raza (OCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UICAIBHOIO ra3a).

CBs13b a0COJIIOTHOM TeMITepaTypbl TEPMOJTUHAMUYECKON CUCTEMBI CO CPEIHEM
KMHETHYECKOW SHEPTUEN MOCTYNATEIbHOIO TEMJIOBOTO JBHKEHUS €€ YaCTHUL.

TexHHYeCKre YCTpPOWCTBA M TEXHOJIOTUYECKHUE TMPOLECCHl: TEPMOMETD,
OapomeTp, MoTy4YeHuEe HaHOMATEPUAIIOB.

Hemoncmpauuu.

Mopenu 1BUXKEHNS YaCTHIL] BEIIECTBA.

Mopens OpOyHOBCKOTO JABUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOro OPOYHOBCKOI'O JIBUKEHUS.

HNuddysus sxuaKocTen.

Mogens onsita HlTepHa.

[IputsxeHre MOJIEKyJI.

Mopnenu KpucTayuInuecKuX peméToK.

HabGnronenue u rcciieqoBaHuE U30IMPOLIECCOB.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padomul, nPAKMUKyM.

HccnenoBanre Tmporecca YCTAHOBJIEHUS TEIUIOBOTO PABHOBECUS IIPH
TEII000MEHEe MEXKTy Topsiuei U X0JIOAHOM BOJOM.

W3yyeHue H30TEpPMUYECKOTO Mporecca (PeKOMEHAOBAHO MCIOJIb30BaHUE
urdpoBoii 1abopaTopun).

N3yuenune n30X0pHOro npoiecca.

N3ydenne nzobapHoro mnpoiecca.

[IpoBepka ypaBHEHHUS COCTOSTHUSI.

Tema 2. Tepmoounamuxa. Tennoevie mawiunoi.

Tepmogunamuueckas (T[]) cucrema. 3agaHue BHEUIHUX YCJIOBUW IS
TEPMOJIMHAMHUYECKON CHUCTEMBbI. BHENIHNE U BHYTpeHHHE napaMeTpsbl. [lapameTpsl
TEPMOJMHAMUYECKON CHUCTEMbl KaK CPEJIHHE 3HAYEHUSI BEJIUYUH, OMUCHIBAIOIINX
e€ COCTOSIHUE HA MUKPOCKOITUYECKOM YPOBHE.



HyneBoe Hauano TtepmoauHaMuku. (CamMomnpou3BOJbHAS — pellaKcalus
TEPMOJUHAMHUYECKON CUCTEMBI K TEIIIOBOMY PAaBHOBECHIO.

Mogens uaeanbHOro ra3a B TEPMOJMHAMHUKE — CHUCTEMa YpaBHEHMWIL:
ypaBHeHne MenpaeneeBa—Kianeiipona u BbIpaKeHUE ISl BHYTPEHHEH S>HEPTUH.
VYcnoBusi MPUMEHUMOCTH 3TOM MOJEININ: HU3KAsl KOHIIEHTpAlUs 4acTHULl, BBICOKHE
TeMnepaTrypbl. BeipaxkeHue Jisi BHyTPEHHEW SHEPTUUd OJHOATOMHOTO HJEaIbHOIO
rasa.

KBa3zucratnueckue u HeCTaTHYECKUE MPOLECCHI.

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

Temnonepegaya  kKak  cnoco0  M3MEHEHUs  BHYTPEHHEH  SHEpPruu
TEPMOJMHAMHUYECKON  cucTeMbl 0e3  coBepuieHus paboTel. KoHBekus,
TEIUIONPOBOJAHOCTD, H3TyUYCHHUE.

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

[lepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnmdecTtBo
TEIUIOTBHI W paboTa Kak Mepbl W3MEHEHUS  BHYTPEHHEH  DHEpruu
TEPMOJUHAMUYECKON CUCTEMBI.

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

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

[TpuHuMIe! neicTBus TertoBbix MamuH. KIT/I.

MaxkcumansHoe 3HaueHue KIIJ. [ukin Kapno.

DKOJIOTMYECKUE ACMEKThI MCMOJIb30BaHUS TEIUIOBBIX JBUTaTeNen. TemioBoe
3arps3HEHUE OKPYKAIOIICH CPE/Ibl.

TexHuyeckrue yCTPOMCTBA M TEXHOJIOTMYECKUE IPOILIECChl: XOJOAWIBHUK,
KOHJUITMOHED, JU3CIbHBIA U KapOIOpaTOpHBIA JBUTATENH, MapoBas TypOWHA,
MOJYYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AUS «TEIJIOBBIX» OTXOJ0B C
MCIIOJI30BaHMEM TETUIOBOTO HACOCA, YTHUIIN3AIMS OMOOPTaHUYECKOTO TOIIJIMBA JIJIst
BBIPAOOTKHU «TEIJIOBOM» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

H3meHenue Temneparypsl pu aanadaTuyecKoM pacIIupeHUN.

Bo3nymiHoe orauso.

CpaBHeHME YAECTBHBIX TEIUIOEMKOCTEH BEILIECTB.



Crioco0Obl M3MEHEHMSI BHYTPEHHEH YHEPTHUH.

HccnenoBanue aqnadaTHOro Npouecca.

KommnbroTepHbie MOJIETN TEMJIOBBIX JIBUTATEIICH.

Yuenuueckuii skcnepumenm, nadbopamopmsie padomul, npAKMUKYM.

N3mepeHnne yaenbHON TEIIIOEMKOCTH.

HccnenoBanue npouecca OCThIBAaHUS BEIIECTBA.

HccnenoBanue aqnadaTHOro Npouecca.

N3ydeHne B3aMMOCBA3UM DHEPTHM MEXMOJIEKYJSIPHOTO B3aUMOJACHCTBUS H
TEMIIEPATYPbI KUTICHUS KUIKOCTEH.

Tema 3. Acpecammnwie cocmoanusn geuwecmea. Pazoevie nepexoowl.

[TapooOpa3oBanne u KoHAeHcamus. lcmapeHne W KureHwe. Y AenbHAs
TEII0Ta MapooOpa3oBaHUsI.

HacelllleHHBIE W HEHAChIIEHHbIE Mapbl. KauyecTBeHHass 3aBUCHUMOCTD
IJIOTHOCTH M AABJICHUS HACBIIICHHOTO Mapa OT TEMIIEPATypbl, UX HE3aBUCHUMOCTh
0T 00BbEMA HACKIIIEHHOTO Tapa. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUS OT JIaBJICHUS
B JKUJIKOCTH.

BnaxHocTs Bo3ayxa. AOCOIIOTHASA U OTHOCUTEbHAS BIIAXKHOCTb.

TBépnoe Teno. Kpucramnmmyeckue u amopdHbie Tena. AHU30TPOIHS CBOWCTB
KpuctaiuioB. [lmaBieHne W KpucTalmM3auusa. YJIeJbHAas TEIIOTa IUIABJICHUS.
CyOnumarnusi.

Hedopmanuu tBEporo Tena. Pactskenue u cxarue. Casur. Moayns FOnra.
[Ipenen ynpyrux nedopmariuii.

TemnoBoe pacmupeHue XUIKOCTEH U TBEPABIX Te, 00bEMHOE M JMHEHHOE
pacimpenue. AHrapMOHHU3M TEIUIOBBIX KOJIEOAHWN YaCTHI] BEIIECTBA KaK MIPUUMHA
TEIJIOBOTO paclIMpEeHHUsl Tell (Ha KAYECTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3HEprun B Pa3zoBbIX MEPEXoaax.

VYpaBHEHHE TEIJIOBOTO OajaHca.

[ToBepxnoctHoe HaTspKeHHE. Kod(phuImeHT MOBEPXHOCTHOTO HATSHKCHUS.
Kanumnsipasie siBinenus. J[apineHue noa MCKpUBIEHHON MOBEPXHOCTHIO KUIKOCTH.
®opmyna Jlannaca.

TexHuyeckue yCTPOMCTBA U TEXHOJIOTMYECKHE IIPOIIECCHI:  KHUIKHUE
KPUCTAJLIbI, COBPEMEHHbBIE MATEPUAIBI.

Hemoncmpauuu.

TermioBoe pacipeHue.

CBoiicTBa HACBHIIIIEHHBIX TTAPOB.

Kunenune. Kurnenue mpy noHM>KEHHOM J1aBJICHHM.

N3mepeHne cuiibl TOBEPXHOCTHOTO HATSKEHMUS.

OMNBITHI C MBUTBHBIMH TNIEHKAMH.

CmaunBaHue.



Kanumisipabie sBiaeHus.

Mopenu HEHBIOTOHOBCKOM KUJKOCTH.

CriocoObI M3MepeHNs BIAKHOCTH.

HccnenoBanrie HarpeBaHus U IUIABJICHUS! KPUCTAINIMYECKOTO BEIIECTBA.

Bunaer nepopmarmii.

Hab6mronenune manbix nedopmaruii.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npakmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TENIOTHI IIJIABJICHUS JIBJIA.

N3ydeHne CBOMCTB HACBIILICHHBIX TTAPOB.

W3mepenne aOCOMIOTHOW BIaXXHOCTH BO3/AyXa M OIIEHKa MacChl MapoB B
ITOMEIECHNH.

N3mepenune ko3 duirenTa noBepXHOCTHOTO HATSKEHHUS.

N3mepenue moayns FOHra.

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

Pa3znen 4. DiaekTrpoauHaMuKa.

Tema 1. Inexmpuueckoe noie.

OnexTpuzanys Tel U €€ NPOsBICHHS. OJIEKTpUYECKUil 3apsn. JlBa Buzaa
DIEKTPUYECKUX 3apsAaoB. [IpOBOAHWKM, IHMAJIEKTPUKA M  MHOJYIPOBOIHHUKH.
DJIEMEHTApHBIN JJIEKTPUYECKUM 3apsii. 3aKOH COXPAHEHUS BJIEKTPUUYECKOTO
3apsna.

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

Onextpudeckoe noje. Ero neiicTBue Ha 3JIEKTPUYECKHE 3apsiibl.

Hanpsoxéanocts  anektpuueckoro  mosd.  [IpoOGueiii  3apsn. Jlunum
HaIpsKEHHOCTH DJIEKTPUIECKOTO MOJsA. OTHOPOIHOE IIEKTPUUECKOE MOJIE.

[IoTeHIMAIBHOCTD JJIEKTPOCTATUYECKOIO IOJA. Pa3HOCTH MOTEHIMATIOB U
HanpspbkeHue. [loreHnumaneHas dSHeprus 3apsga B DJIEKTPOCTATUYECKOM IOJIE.
[ToTeHIMan 3neKTpOCTaTUYECKOro NoJiA. CBA3b HANPSHKEHHOCTH TOJI U PA3HOCTH
NOTEHIMAJTIOB JIJISl JIEKTPOCTATUYECKOTO Moy (KaKk OJHOPOAHOrO, TaK U
HEOHOPOJTHOTO).

[IpuHIMIT CYyNIEPIIO3ULIUY ATIEKTPUUYECKUX TTOJIEH.

[Tone Ttoweunoro 3apsima. [lone paBHOMepHO 3apspkeHHOU cdepnl. [lome
PAaBHOMEPHO 3apsKeHHOro mo o0béMy Imapa. Ilome paBHOMEpHO 3apsiKEHHOU
OeCKOHEYHOM TUIOCKOCTU. KapTuHbl JMHUI HANpsXKEHHOCTH O3TUX MOJEH H
HKBUINOTEHIIUAJIBHBIX IOBEPXHOCTEN.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM I10JI€. Y CJIOBHME PABHOBECHS 3aPsI/IOB.

JIvdnekTpukn B DJIEKTPOCTATUYECKOM  IIOJIE. Jusnexrpruyeckas
MIPOHUIIAEMOCTh BELIECTBA.



KonaeHcaTop. DneKTpo€MKOCTh KOHAEHCATOpa. DJIEKTPOEMKOCTh IIOCKOTO
KOH/JICHCATOpaA.

[TapannensHOE coenMHEHNE KOHIEHCAaTOPOB. [locmenoBarenbHOe COeMHEHNE
KOHJICHCAaTOPOB.

DHeprus 3apsHKEHHOr0 KOHAEHCAaTopa.

JIBrkeHHe 3apsoKEHHOW YaCTULBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IIOJIE.

TexHuyecknue yCTpOMCTBA M TEXHOJIOTMYECKHE MPOLECCHI: AJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3alluTa, 3a3€MJICHHE 3JIEKTPONpPHUOOpOB,
KOHJIeHCaTOphbl, reHepatop Baun ne ['paada.

Hemoncmpauyuu.

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX IAPUKOB.

DNEKTPUYECKOE MOJIE ABYX 3aPSKEHHBIX IIJIACTHH.

Monens anexTpoctatuueckoro reueparopa (Bau ae ['paada).

[IpOBOAHUKH B DIEKTPUYECKOM MOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

YCTpOMCTBO M AENCTBUE KOHAECHCATOPA TOCTOSIHHOM ¥ IEPEMEHHON EMKOCTH.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOLAAU
IUIACTUH, PACCTOSIHUSA MEXAY HUMHU U JUAJIEKTPUYECKON ITPOHUIIAEMOCTH.

DHEPrust JIEKTPUIECKOTO OIS 3apsKEHHOTO KOHIEHCATOPA.

3apsaKa U pa3psika KOHIEHCATOpa Yepe3 PE3UCTOP.

Yuenuueckuit sxcnepumenm, nadopamopnuie padomul, RPAKMUKYM.

OneHka CHIT B3aMMOJICHCTBYS 3aPSKEHHBIX TEJL.

Habmroienue npeBpalieHus SHEpruu 3apsHKeHHOTO KOHACHCATOpa B SHEPTHUIO
W3JIyYEHUs CBETOANO/IA.

W3ydeHne npoTekaHns TOKa B LEIH, COAEPKAIIE KOHAEHCATOP.

Pacnipenenenne pa3HOCTH IIOTEHIINAJIOB (HampsKEHMS ) pu
IIOCJIEA0BATEIILHOM COCAMHEHNN KOHIEHCATOPOB.

HccenenoBanne paspsga KOHAECHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwstii 31eKmMpuiecKuili mok.

Cwuuta Toka. [TocTosiHHBIN TOK.

VYcnoBust CylnieCTBOBAHUSA IOCTOSIHHOTO 3JIEKTPUYECKOro TOKA. McTouHMKH
toka. Hanpsikenue U u D1C é&.

3akoH OMa [J1s ydacTKa MeMu.

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

IlocnenoBarenpHOE, NapaJUIEIbHOE, CMEIIAHHOE COEAUHEHNE ITPOBOJAHUKOB.
Pacuér pa3BeTBin€HHbIX ekTpuueckux meneil. [Ipasuna Kupxroda.



Pabora anekrpudeckoro Toka. 3akoH Jxoymns—Jlenna.

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

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

KonpencaTop B 1ienu MOCTOSTHHOTO TOKA.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTHMYECKHWE IIPOLIECCHI: aMIEPMETD,
BOJIBTMETP, PEOCTAT, CUETUUK DIEKTPUUECKON SHEPTUU.

Hemoncmpauuu.

N3mepeHure CUilbl TOKA U HaMPSKEHUS.

HccnenoBanre 3aBUCHUMOCTH CUJIBI TOKA OT HAMPSDKEHUS JJIL PE3UCTOpa,
JIaMITbl HAKaJIUBaHUS U CBETOAUO/A.

3aBUCHUMOCTh COIPOTUBIICHHS MWIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IUIOLIAAN MOMEPEYHOr0 CEUEHUS U MaTepuana.

HccnenoBanre 3aBUCUMOCTH CHJIBI TOKA OT COMIPOTUBJICHUS MPU MOCTOSIHHOM
HaIpPsHKEHUH.

[Ipssimoe nzmepenne DJC. KopoTkoe 3aMblkaHN€ TaIbBAHUYECKOTO 3JIEMEHTA
Y OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUSI.

CrnocoObl coelMHEeHNns UCTOYHUKOB Toka, D/1C GaTtapeil.

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

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKyM.

HccnenoBanre CMEMIAHHOTO COEIMHEHUS! PE3UCTOPOB.

N3mepenue yaeabsHOro COPOTURIICHUS POBOHUKOB.

HccnenoBanre 3aBUCMMOCTH CHJIBI TOKa OT HANpsDKEHUS] IS JIAMITBI
HaKaJIMBaHMUSI.

VYBenuueHue npesena u3MepeHus ammnepMmerpa (BoJIbTMETpa).

N3mepenne 3/1C 1 BHYTPEHHETO CONPOTHUBIIEHUS HCTOYHUKA TOKA.

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

HccnenoBanre pa3HOCTH MOTEHIHMAIOB MEXAY IMOJIOCAMU HCTOYHHKA TOKa
OT CWJIBI TOKA B IIEMH.

HccnenoBanre 3aBUCMMOCTH TOJIE3HOM MOIIHOCTU MCTOYHUKA TOKA OT CHJIBI
TOKaA.

Tema 3. Toxu 6 pa3nuuHbix cpeoax.

DnekTpuyeckass MPOBOAUMOCTh  PA3IUYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOANUMOCTh TBEPABIX METAIJIOB. 3aBUCUMOCTb COINPOTUBIECHUSI METAIOB OT
Temmnepatypbl. CBEpXIPOBOAUMOCTb.



DOnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomynpOBOIHUKMY. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBoAHUKOB. CBoiicTBa p—n-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

OJIEKTPUYECKUA TOK B 3JIEKTPOJUTAX. DJIEKTPOJUTHYECKAs IHCCOLMUALMS.
Onexrponn3. 3akoHbl Dapanes 1 dIEKTPOoIn3a.

OnekTpudeckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsan. Paznuunele TUIIBI CAMOCTOSITENBHOTO pa3psana. Monnus. [1nazma.

TexHUYecKue yYCTpOMCTBA M IPAKTHUECKOE IPUMEHEHHE: TIa30pa3psiIHbIC
JamIbl, SJIEKTPOHHO-JIy4eBas TpPyOKa, IOJYNPOBOJHUKOBBIE NPUOOPHI: JHOJ,
TPAH3UCTOP, (POTOAMOA, CBETOAMOJ, TajbBaHUKA, pAPUHUPOBAHUE MENH,
BBIIUIABKA aJIIOMHUHMSL, SJIEKTPOHHAS MUKPOCKOIIHSL.

Jlemoncmpayuu.

3aBUCUMOCTB COIPOTUBJIEHUS METAJUIOB OT TEMIIEPATYPHI.

[IpOBOIMMOCTB JIEKTPOIIUTOB.

3akoHsbI nekTponn3a Papanes.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

CpaBHEHME MPOBOAMMOCTH METAJIOB U MTOJIYIIPOBOJHUKOB.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuit sxcnepumenm, nadopamopnsvie padomul, nPAKMUKYM.

HaGmronenue anexTposusa.

N3mepeHne 3apsaa OJHOBAICHTHOTO HOHA.

HccnenoBaHnre  3aBUCMMOCTH  COIPOTHBIICEHHS — TEPMOpE3HCTOpa  OT
TEMIIEpaTyphl.

CHsTHE BOJBT-aMIIEPHON XapaKTEPUCTHKHU AUOJA.

Pu3nvecKuil NPaKTUKYM.

CrnocoObl n3MepeHus (PU3NYECKUX BETUYHMH C UCIOJIb30BAHUEM AHAJIOTOBBIX
U UU(QPOBBIX U3MEPUTEIBHBIX MPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CHCTEM.
AOCOIOTHBIE U OTHOCUTEJIbHBIE TIOTPELUTHOCTH U3MEPEHUN (PU3UUYECKUX BEJTMYMH.
OneHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX M3MEPEHUN, HCCIEAOBAHUN  3aBUCHUMOCTEU
(Gu3MYeCKUX BEIUYMH, NPOBEpPKA NPENJIOKEHHbIX THUNoTe3 (BbIOOp M3 padorT,
OMMCAHHBIX B  TEMAaTMYECKHUX  pazlenax «YUYEHHYECKHH  IKCIIEPUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

MesxknpeaMeTHbIE CBA3H.

N3yuenue kypca ¢usuku yrayonéaHoro ypoBHs B 10 kmacce
OCYLIECTBIISIETCS C YUETOM COJEPKATENIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, TeOTpapuu U TEXHOJIOTHH.

Mesicnpeomemmusie nOHAMUA, C6A3AHHbBIE C U3YYCHUEM MEM 0008 HAYUHO20
no3HaHuA: SBJICHHUE, HAay4yHbId (DaKT, rumotesa, (u3MvecKas BEIUYMHA, 3aKOH,



Teopusi, HAOIIOACHHE, DSKCIEPUMEHT, MOJEIUPOBAHUE, MOJENb, H3MEpPEHHE,
MOTPEIIHOCTH U3MEPEHU, U3MEpPUTENbHbIE TPUOOPHI, IUPpPOBast TabopaTOpusl.

Mamemamuka: peumieHUEe CUCTeMbl ypaBHeHMH. JIuneilHas QyHKIUS,
napaboiia, runepOosa, ux rpa@uku U cBoicTBa. TpUroHoMeTpuyeckue QyHKIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOMKIAECTBO.
BekTopsl 1 UX MPOEKIUK Ha OCH KOOPAMHAT, CII0)KEHHE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B KUBOW Mpupoae, Auddys3usi, ocMoc,
TEIUIOOOMEH JKMBBIX OpPraHM3MOB, TEIJIOBOE 3arpsi3HEHHE OKpPY)KArOIIEW Cpe.sl,
yTUiau3auusg OHOOPraHMYECKOro TOIUIMBAa U BBIPAOOTKM «TEIJIOBOW» H
3JIEKTPO3HEPT U, TOBEPXHOCTHOE HATSKEHHUE U KAIUJUIAPHBIE SBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBJICHUS B )KUBOU MPHUPOJIE.

Xumusa: AUCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHUE AaTOMOB M MOJEKYI,
MOJIb BELIECTBa, MOJISIpHAs Macca, IOJIy4YeHHE HaHOMATEepHaJIOB, TEIJIOBbIE
CBOMCTBA TBEPABIX TEN, KUAKOCTEH U Ta30B, )KUJKHE KPUCTAIIIBI, JIEKTPUUECKUE
CBOMCTBA METAJUIOB, AIEKTPOIUTHIECKAS JUCCOIUAIINS, TaTbBaHUKA, HIEKTPOHHAS
MUKPOCKOTIHS.

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

Texnonozua: npeodOpa3oBaHue ABUKEHUN C HCIOJIb30BAHUEM MEXAHU3MOB,
yu4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHUKE, CTATUUYECKHE KOHCTPYKLUUHU
(KpOHIITEWH, peméTyaTble KOHCTPYKIIMHK), MCTOJIh30BAaHME 3aKOHOB COXPaHCHHS
MEXAaHUKH B TEXHUKE (TUPOCKON, BOJAOMET W JPYTHE), JBUTaTEb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOM XOJOIMUIBHUK, KOHIUIMOHEP, TEXHOJIOTUU
NOJly4YE€HUS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE HAHOMATEpPHAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpOB,
ra3opaspsAHbIE JIAMITBI, TOJIYTPOBOIHUKOBBIE MPUOOPHI, TaIbBaHUKA.

11 KIIACC

Paznen 4. JdiekTpoanHamMuka.

Tema 4. Maznummnoe noJe.

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

MarnutHoe 1oJie MPOBOAHUKA C TOKOM (MPSIMOTO MPOBOJAHMKA, KATYIIKU U
KpyroBoro Butka). OneIT Opcrena.

Cuiia Amnepa, e€ HanpaBJI€HUE U MOJTYJIb.

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

MaruautHoe nose B Beuectse. DeppOMarHeTUKH, Mapa- U TMaMarHeTUKH.



TexHuueckue YCTpOI\/'ICTBa N  TCXHOJIOTMYCCKUEC IIPOHCCChI: IPHUMCHCHUC

MTOCTOSIHHBIX MAarHuTOB, 3JIEKTPOMAarHUTOB, TECTEP-MYJIBTUMETP,
AJIEKTPOBUTATEND SIKOOHM, YCKOPUTEH dJIEMEHTAPHBIX YACTHII.
Hemoncmpauuu.

KaptnHa  7uHHMA  WHAYKOMM ~ MarHATHOTO — TOJISL  MOJIOCOBOTO M
MOIKOBOOOPA3HOTO TTOCTOSIHHBIX MarHUTOB.

Kaptrna nuHUI MarHuTHOM MHIYKIIMH TOJI JJTMHHOTO MPSIMOTO TPOBOIHUKA
Y 3AMKHYTOT'O KOJIBIIEBOT'O MPOBOJHUKA, KATYIIIKA C TOKOM.

B3anmoseiicTBue JByX NPOBOJHUKOB C TOKOM.

Cuiia Amrnepa.

[eiictBrue cumbl JIopeHI1a Ha HOHBI SJIEKTPOJIUTA.

HaOmnronenue nBUKEHUSI MMy4yKa 3JICKTPOHOB B MAarHUTHOM IIOJIE.

[TpuHLIMT NENUCTBUS AIEKTPOUZMEPUTEIBHOTO npubdopa
MAarHUTO3JIEKTPUUECKON CUCTEMBI.

Yuenuueckuii 3xkcnepumenm, 1a6opamopusie padomol, NPAKMUKYM.

HccnenoBanrie MarHUTHOTO TOJIS1 TOCTOSTHHBIX MarHUTOB.

HccnenoBanue cBOMCTB (peppOMarHeTUKOB.

HccnenoBanne AeCTBUSI HOCTOSIHHOTO MarHWTa Ha PaMKy C TOKOM.

N3mepenue cuiibl AMriepa.

N3ydeHne 3aBUCUMOCTH CHJIBI AMITEpa OT CUJIBI TOKA.

OnpenerneHne MArHUTHOM HHAYKIIMU HA OCHOBE U3MEPEHHUS CUJIbI AMIEpa.

Tema 5. InexkmpomazHumnas uHOYKYu.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMU. IIOTOK BEKTOpa MarHUTHOU
uHaykiuu. OJIC wuHAyKuMu. 3aKOH 3JEKTPOMArHUTHOW uWHAykKiuu Dapajes.
Buxpesoe anektpuueckoe nosue. Toku Pyko.

OJIC mHAyKIMM B NPOBOJHHKE, ABWKYIIEMCA B OJHOPOJHOM MAarHUTHOM
ToJe.

IIpaBuo Jlenua.

NunyxktuBHocTh. KaTylika HMHAYKTUBHOCTH B II€MH TOCTOSHHOTO TOKAa.
SBnenune camonnaykuuu. I1C caMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJISI KaTYIIKU C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuyecknue yCTpPONCTBA M TEXHOJOTMYECKHE MPOLECChl: HUHAYKIMOHHAS
Meyb, COJICHOU/I, 3aIlUTa OT JICKTPU3ALMH TeJl MPU ABMKCHUH B MAarHUTHOM T10JIC
3eMJIu.

Hemoncmpauuu.

HabGnronenue siBjeHUS 3JIEKTPOMAarHUTHOM WHTYKITUU.

Uccnenosanne 3aBucumoctd OJC UHAYKUIUM OT CKOPOCTH W3MEHEHUS
MarHUTHOTO TIOTOKA.



IIpaBuiio Jlenna.

[TameHrie MarHuTa B aTlOMUHUEBOM (MEIHOM) TpyOe.

SIBneHre CaMOMHIYKIIUH.

HccnenoBanne 3aBucumoctd J/JC caMOMHAYKIMU OT CKOPOCTH M3MEHEHUS
CUJIBbI TOKA B LIEIH.

Yuenuueckuit skcnepumenm, nabopamopnsie padomeol, npaKkmuKym.

HccnenoBanue sSIBICHUS 3JIEKTPOMArHUTHOW UHAYKITUU.

Onpenenenne MHAYKIUU BUXPEBOIO MArHUTHOTO TOJISL.

HccnenoBanue sIBICHUS] CAMOUHAYKIIWH.

COopka MoJienH 3JIEKTPOMarHUTHOTO TeHepaTopa.

Paszpnea S. KoJsieOanusi ¥ BOJTHBI.

Tema 1. Mexanuueckue Koneoanus.

Konebarenbnas cucrema. CBOOOHBIE KOJICOaHUSI.

["apMmonunyeckue konebanusi. Kunemarnueckoe U JTUHAMUYECKOE OMHCAHUE.
DHepreTUuecKoe ONMUCAHUE (3aKOH COXPAaHEHUsSI MEXaHUYeCKOW 3Hepruu). BeiBoa
JMHAMUYECKOT0 OMUCAHUsI TAPMOHUYECKUX KOJICOAHUN M3 UX DHEPreTUUeCKOro U
KMHEMaTUYECKOTO OTTUCAHUSI.

Amrmuiutyna U ¢asza konebanuil. CBsi3b aMIUIUTYJbI KOJEOAHUN HMCXOMHOU
BEJIMYMHBI C aMILTUTYIaMU KoJIeOaHU €€ CKOPOCTH U YCKOPEHUSI.

[lepuon u yactotra koneOanuid. Ilepuonm Manbix CBOOOJHBIX KOJIEOAHMI
MaTeMaTU4ecKoro wmastHuka. Ilepuos CBOOOJHBIX KOJEOAHUN MPYKUHHOTO
MasiTHUKA.

[TonsiTue o 3atyxaronux kKojaebanusx. BeiHy»)aeHHbIe KoeOanus. Pe3onanc.
Pe3onancHas kpuBas. BinusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPUBOW.
ABTOKOIEOaHUSI.

TexHuyeckre yCTpOMCTBA U TEXHOJOTMYECKUE MPOIIECChl: METPOHOM, Yachl,
Kauelu, My3bIKaJIbHbIE MHCTPYMEHTHI, ceiicmorpad.

Hemoncmpauuu.

3anuce K01e0aTeaTbHOTO ABUKEHUS.

HabGnrogenne He3aBUCUMOCTH MEPHOJA MAJIbIX KOJeOaHUIl rpy3a Ha HUTU OT
aAMILTATYIBI.

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

UccnenoBanue kosneOaHUWM Tpy3a Ha MACCHUBHOM MpPYXHHE C IENbIO
dhopmMupoBaHUsI MPEICTABICHUN 00 UICATBHOM MOJIENN MPYKMHHOTO MasiTHUKA.

3aK0H COXpaHEHUS YHEPTUU MPU KOJICOaHUIX Tpy3a Ha MPY>KUHE.

HccnenoBanue BoIHYKIESHHBIX KOJICOAHUIH.

Hab6mronenne pe3oHanca.

Yuenuueckuii skcnepumenm, nadbopamopnsie padomul, npaKmMuKym.



W3mepenne mnepuona CBOOOJHBIX KOJEOAHUI HHUTSHOTO W MPYXUHHOTO
MasTHUKOB.

N3yyeHue 3aKOHOB JBUKEHUS Teja B XO€ KOJeOaHNl Ha yIIPYTOM IO/BECE.

M3yyenue ABUKEHUSA HUTAHOTO MasiTHUKA.

[TpeoOpa3oBanue FHEPTUU B IPYKUHHOM MASITHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXaOIINUX KOJIEOAHHIA.

HccnenoBanre BbIHYXACHHBIX KOJIEOaHUM.

Tema 2. InekmpomazHumHuosie KoJ1€0aHUAL.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIEOAHUS B
uaeanpHOM KoJsiebaTenpHOM KoOHType. Popmyna TomcoHa. CBs3p aMIUIMTYAbI
3apsiia KOHJEHCaTopa ¢ aMIUIUTYI0M CHITBI TOKA B KOJIE0ATEIbHOM KOHTYPE.

3aKOH COXpaHEHUs SHEPTUH B UACATBHOM KOJEOAaTeIbHOM KOHTYpE.

3aryxarommue 3JIEKTPOMATHUTHBIE Kosie0aHusl. BriHyX/1€HHBIE
AJIEKTPOMarHUTHbIE KOJIeOaHusl.

[lepemenHBII TOK. MOIIHOCTh IEPEMEHHOTO TOKA. AMIUIUTYJHOE H
JEUCTBYIOLIEE 3HAYEHUE CHJIBI TOKA W HaNpsDKEHWS NpU  PA3IUMYHOM (opme
3aBUCUMOCTH IEPEMEHHOIO TOKA OT BPEMEHH.

CHHyCOMIAJIBHBIN TIEPEMEHHBIA TOK. Pe3ucTop, KOHJEHCAaTop M KaTyIlKa
VWHIYKTUBHOCTH B LI€NM CHUHYCOMJAIBHOIO IEPEMEHHOI0 TOKAa. Pe30HaHC TOKOB.
Pe3onaHc HanpsKeHU.

Wneansubiid  Tpancopmatop. IlpomsBoiactBo, mnepegaya U MoTpeOiIeHUE
IIEKTPUYECKON SHEPTHH.

DKOJIOTUYECKHE PHUCKU IPU IPOU3BOACTBE AeKTposHepruu. KympTypa
VICITOJIB30BAHUS JIEKTPOIHEPTUU B IOBCEHEBHOM KU3HU.

TexHUYecKue yCTpOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: AIEKTPUYECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, JMHUU JIEKTponepeaay.

Hemoncmpauuu.

CB0OOOIHBIE AJIEKTPOMArHUTHBIE KOJICOaHUSI.

3aBUCUMOCTh YaCTOThI CBOOOJHBIX KOJEOAHUN OT MHYKTUBHOCTU U EMKOCTH
KOHTYpaA.

OcuumiorpaMMbl AIEKTPOMAarHUTHBIX KOJIEOAHUIM.

['eneparop He3aTyXalOMUX JIEKTPOMATrHUTHBIX KOJICOaHUM.

Mopesnp 31eKTPOMAarHuTHOTO TeHEPaTopa.

BbIHyXIeHHbIE CUHYCOUAIbHbIE KOJIEOaHUSI.

Pe3ucTop, KaTymka MHAYKTUBHOCTH W KOHJIEHCATOp B LIEMH NEPEMEHHOTO
TOKA.

Pe3oHaHc mnpu MOCIENOBAaTEIbHOM COEIWHEHHH pE3UCTOpa, KaTyIIKH
VWHIYKTUBHOCTH U KOHJIEHCATOPA.

Y CcTpoicTBO U NMPUHIIMIT ASHCTBUS TpaHchopmaTopa.



Mopens TMHUYN IEKTPONEPENAYH.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomut, npaKmuKym.

N3yuenue tparncopmaropa.

HccnenoBanre MEpEMEHHOTO TOKa 4Yepe3 IOCIEAOBATEIbHO COCIWHEHHBIC
KOHJICHCATOp, KaTYLIKY U PE3UCTOP.

HabGnrogenue 351eKTpOMarHiTHOTO PE30HAaHCA.

HccnenoBanue paboThl MICTOYHUKOB CBETA B LIETIM IEPEMEHHOTO TOKA.

Tema 3. MexanuuecKkue u 371eKMPOMAZHUNHbBLE GOJIHDL.

MexaHnueckue BOJIHBI, YCJIOBUA HUX pacnpocTpaHeHusi. llomepeunbie u
MPOJOJbHBIE BOJHBL. llepuon, CKOpOCTh pacmpoCTpaHEHHUs W JJIMHA BOJIHBIL.
CBoiicTBa MEXaHHMYECKHX BOJH: OTpa)XeHHE, MpeloMieHHe, MHTephEepeHUUs H
U pakius.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3Byka. Beicotra ToHa. TemOp 3ByKa.

[ITymoBO€ 3arpsi3HEHUE OKPYKAOIIEH CPEMBI.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIOBUS U3ITyYEHUS JICKTPOMArHUTHBIX BOJIH.
B3anmnasi oprieHTaIMs BEKTOPOB B AJIEKTPOMAarHUTHOM BOJIHE.

CBolCcTBa  DJEKTPOMArHUTHBIX  BOJH:  OTPaXX€HUE,  NPEJIOMIICHHUEC,
noJisipu3anys, HHTepdepeHus u qudpaKius.

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

[TpuHIMIIBI paIMOCBA3MU U TEJIEBUICHUA. Pagnonokanusi.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOLIEN CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHUK, TEIIEBU30p, aHTeHHa, Tenegon, CBU-neup,
yJIbTPa3BYKOBas IMATHOCTUKA B TEXHUKE U MEJIUIIMHE.

Jemoncmpayuu.

OO0pazoBaHue U paclpoCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromeecs Teno Kak HCTOYHHK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJICOaHUH.

HabGnrogenue otpaxeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue nntepdepeHunu u qudpakiuy MEXaHUYECKUX BOJH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa ylbTpa3ByKa U €ro NpUMEHEHHE.

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

HccnenoBanne CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHue,
pesIOMJICHUE, TTOJSpU3as, Tudpakius, UHTepdepeHITs.

Oo6nHapyxeHue nHGPaKpacHOTO U YIbTPAPHOIETOBOTO U3TyUEHHUN.

Yuenuueckuii skcnepumenm, nabopamopnsie padomul, npaKmuKym.



M3ydeHne napameTpoB 3ByKOBOM BOJIHBI.

N3ydeHne pacnpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuxka.

[IpssMONTMHENHOE pacnpOCTPaHEHHE CBETA B OJHOPOJIHOM cpene. Jyd cBera.
To4yeyHbIl HCTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTAa. AOCOIOTHBIN MMOKa3aTelb
npeiaomiieHus. OTHOCUTENBHBIN MOKa3aTellb npesoMiieHus . [I0CTOSHCTBO 4acTOThI
CBETAa M COOTHOLIECHWE [JIMH BOJIH INPU IMEPEXOAE MOHOXPOMATHYECKOTO CBETA
yepes rpaHully paszena AByX ONTHYECKUX CPEN.

Xox nyueit B mpusme. [ducnepcust cBera. CiioxHbIA cocTaB O€lI0ro cCBeTa.
LBer.

[lonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHbIil yroiyl IOJIHOr0 BHYTPEHHErO
OTPaKECHMUSI.

ColOuparome u pacceuBaroiiie JuH3bl. ToHkas JuH3a. DOOKyCHOE
paccTOsIHUE M ONTHYECKass Cuia TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO
paccTOsiHUS TOHKOM c(epuyeckoil JHH3bI OT €€ F€OMETPUM U OTHOCUTEIBHOTO
MOKA3aTes MPETOMIICHUS.

®opmysia TOHKOW JIMH3BL. Y BEIUYECHHUE, TABAEMOE JIMH30M.

Xoa Jy4a, MPOMIEIIIETO JIMH3Y MOJ IPOU3BOJBHBIM YIJIOM K €€ TJIABHOU
ontuuecko ocu. IlocTpoeHne wu300paXeHU TOYKM W OTpe3Ka MpsMOM B
COOMPAIOIINX U PACCEUBAIOIINX JIMH3AaX U UX CUCTEMaX.

Ontuueckue npudopsl. Paspemaromiast cnocodHocTh. [1a3 kak ontuyeckas
CUCTEMA.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBass ontuka. Wutepdepenmuss cBera. KorepeHTHblE HUCTOYHUKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIByX KOTEPEHTHBIX HCTOYHUKOB. [IpuMepbl KIaCCHYECKHUX
MHTEPPEPEHIIMOHHBIX CXEM.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[NIABHBIX ~MaKCUMyMOB TIpM NAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

ITonsapuzanus csera.

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

Hemoncmpauuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeioMIIeHUsI CBETA.

HaOnronenue noJiHOro BHyTPEHHET0 OTpakeHus. Mojieinb CBETOBO/IA.

HUccnenoBanne Xoja CBETOBBIX ITYYKOB 4YEpe3  ILIOCKOMAPaLIEIbHYIO
IJIACTUHY U IPU3MY.

HccnenoBanne CBONCTB M300paKEHUH B JIMH3aX.

Mopenu Mukpockomna, TeJIecKona.

Hab6mronenune naTepdepennm cBera.

HaOaronenre nBeTOB TOHKUX TUIEHOK.

HabGmronenue nudpakiuu cBera.

N3yuenne nudpakiiMOHHOW PEIETKH.

Hab6nronenune nudpakimoHHOTO CIIEKTpA.

HaGnronenue nucnepcuu cBera.

HabGnronenue nonsipusanuu cBeTa.

[IpuMeHeHuE NONSIPOUIOB JIJISI U3YUYEHHS] MEXaHUYECKUX HAPSHKEHUN.

Yuenuueckuii skcnepumenm, nadopamopnsie padomuol, npaKmuKym.

N3Mepenue nokasarens NpeioMIICHUS CTEKIIA.

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

N3mepenrie PoKyCHOTO paCCTOSIHUS paCCEUBAIONIUX JIUH3.

[TonyueHnne n300pakeHUsI B CUCTEME U3 IIOCKOTO 3€pKaja U JIMH3bI.

[TonyueHnne n300pakeHusi B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIECKOMUYECKUX CUCTEM.

Hab6mronenue nudpaxiuu, nHTep)EepeHInn 1 OJISIpU3aIIN CBETA.

N3yueHne noyisipu3alvi CBETa, OTPaKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdepeHIINY JIa3epHOTO U3ITYUYEHHUS Ha IBYX HIETAX.

HaOmronenue aucnepcum.

Hab6mronenue u uccnenoBanue AUQPPaKImOHHOTO CIIEKTpA.

N3mepenune IMHbI CBETOBOM BOJIHBI.

[Tonydyenune cnekTpa U3Iy4eHHUs! CBETOAMOMA MPU MOMOUIM AU(PPAKIUOHHOM

PELIETKMY.
Pa3zges 6. OcHOBBI CIeIHAJIBHOM TEOPHU OTHOCUTEIbHOCTH.
['paHuibl  NPUMEHUMOCTH  KJACCMYECKOW  MexaHukd.  [locrymartsl

CIIELIUAJIbHOW TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHOM  uHTepBasl. [IpeoOpazoBanusi  JlopeHria.
VYcioBue mnpudMHHOCTA. OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTU. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.

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



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

Y4eHNYEeCKUH IKCIIEPUMEHT, JIA0OPAaTOPHBIEC PAOOTHI, TPAKTHKYM.

OnpeneneHue MMIYyJIbca W DHEPrUM  PEISTUBUCTCKUX dYacTuil (IO
dboTorpadgusiM TPEKOB 3apSIKEHHBIX YACTHUI] B MATHUTHOM I10J1€).

Paznea 7. KanToBas ¢pusuka.

Tema 1. KopnycKynapho-8011060ii 0yanu3sm.

PaBHOBeCHOE TEIJIOBOE M3IIydeHHE (M3JIydeHHe a0CONIOTHO YEPHOTO Tena).
3akoH cMmemeHus Buna. I'unoresa [1nanka o kBaHTax.

®DOTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

dotordpdext. Oneitel A. I'. CroneTtoBa. 3akoHbl hoTodPdekra. YpaBHCHHE
DOitamreitHa 11t potoaddexra. «KpacHas rpanuna» porosrddexra.

JlaBnenue cBera (B YAaCTHOCTH, JaBJICHME CBeTa Ha aOCOJIOTHO
MOTJIOMIAIONIYI0O M a0COJIIOTHO OTpaXkawollyto moBepxHOocTh). Ombitel I1. H.
JleOenena.

BomHoBBIE cBOMCTBa yacTull. Bonnel ne bpoird. JInuna BosHbl e bpoins u
pa3Mepbl 00JacTH JIOKAJIM3aluu JABWXKYyIIeWca vactuubl. KopmycKymnspHo-
BOJIHOBOM Jyanu3Mm. Judpakiius 371eKTpoHOB Ha KpUCTaJIaX.

Crneunduka uzmepeHuii B Mukpomupe. COOTHOIIECHUSI HEONPENEeIEHHOCTEH
['eitzenbepra.

TexHHYEeCKHE YCTPOMCTBA M TEXHOJOTHYECKHE MPOLECCHI: CIIEKTPOMETD,
dboTosnemMeHT, (HOTONATYUK, TYHHEIBHBIM MHUKPOCKOI, COJIHEUHas Oarapes,
CBETOJUOI.

Hemoncmpauuu.

®oTor(PdeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHELIHETO (poToaddekTa.

HccnenoBanre  3aBUCHUMOCTH  CONPOTHUBJICHUS  MOJYNPOBOJAHUKOB — OT
OCBELIEHHOCTH.

CBeToauon.

Conneunas Oarapest.

Yuenuueckuii skcnepumenm, nabopamopnsie padomuol, npaKmuKym.

HccnenoBanne dhoTope3ucropa.

N3mepenune nocrossaaol [1manka Ha ocHOBE HcciieoBanus GoTodddexra.

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

Tema 2. @u3zuka amoma.

OnbITEl O KCCIEIOBAHHUIO CTpOoeHUs atoMma. IlnaHerapHas Mojenb aToMma
Pesepdopna.

[Toctynater bopa. M3nyyenue u nornomnieare GOTOHOB MPHU MEPEX0/Ie aTomMa
C OZJHOTO YPOBHSI DHEPI'UU HA IPYIOM.



Bunel ciexktpoB. CekTp ypoBHEN SHEPIrUU aToMa BOJIOPOJA.

CrnoHTaHHOE U BBIHYKJICHHOE U3yueHue cBeta. Jlazep.

TexHu4yeckrue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBbII KOMIIBIOTED.

Hemoncmpauuu.

Mopnens onsita Pesepdopna.

HabGnronenue JIMHeHYaThIX CIIEKTPOB.

YCTpONCTBO U ICUCTBUE CYUETUMKA MOHUZUPYIOIINX YACTHII.

Ornpenenenue JUIMHBI BOJIHBI Ja3€pPHOTO U3TyYCHHUS.

Yuenuueckuii skcnepumenm, nadbopamopnuie padomul, npaKmuKym.

Habnrogenue IMHEeH4aToro CuexTpa.

HccenmenoBanne CreKTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA U U3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. Qusuka amomMHO20 A0pPa U I1EMEHMAPHBIX YACMUY,

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

PannoaktuBHOCTE. Aunbda-pacnaja. DNEKTPOHHBIA M TO3UTPOHHBIN Oera-
pacnan. 'amMa-nu3inydeHue.

3aKOH paJUOAKTUBHOIO pacnajna. PaguoakTUBHBIE H30TOIBI B IPUPOJE.
CBOICTBa MOHHU3UPYIOLIETO W3Iy4CHMs. BIusgHME paTMOAKTUBHOCTH HA >KUBBIE
opranu3mbl. EcrecTBeHHbII QOH n3nydeHus. Jlozumerpus.

OHeprus CBA3M HYKJIOHOB B siape. SnepHbie cuibl. JledekT Macchl sapa.

Anepubie peakuuu. [enenue u cuntes saep. Anepusie peaktopsl. [Ipodiembl
YIOPABJISIEMOTO TEPMOSJEPHOTO CHHTE3a. OJKOJIOTMYECKHE AaCHEKThl pPa3BUTHUSA
AJIEPHON DHEPrETUKH.

Mertonap! perucTpaliviy U UCCIIETOBAHUS DIIEMEHTAPHBIX YaCTHII.

OyHaaMEHTaJIbHbIE B3aUMOJICUCTBUSA. bapuoHBI, ME30HBI UM JICNTOHBI.
[IpencraBnenne o CtangapTHoi Moaenu. KBapk-TirooHHas MOAENb aApPOHOB.

®usuka 3a npeaenamu CrtaHmaptHo Mojenu. TéMHas marepust U TEMHas
DHEPIUsl.

EnauHcTBO Qu3nueckoil KapTUHBI MUPA.

TexHuyeckue yCTpouCcTBa U TEXHOJIOTHUECKUE IIPOLIECCHI: JO3UMETP, Kamepa
Bunbcona, saepHBIi  peakTop, TEPMOSIEPHBIM peakTop, aToMmHas Oomo0a,
MarHUTHO-PE30HaHCHAsl TOMOorpadusi.

Yuenuueckuii skcnepumenm, nabopamopmsie padomul, npaKmMuKym.

HccnenoBanne TpeKoB 4acTHIL (TI0 TOTOBBIM (GoTOrpadusim).

HccnenoBanue paanoakTUBHOTO ()OHA C UCIOIB30BAHUEM JI03UMETPA.

N3ydenue noriouieHus 0eTa-4acTUl] aTFOMUHHAEM.

Paszgen 8. DieMeHTHI ACTPOHOMUM U ACTPOQU3HKH.



Otanbl pa3BUTHs acTpoHOMUH. [IpuKiIanHOe 1 MUPOBO33PEHUECKOE 3HAUYCHUE
actpoHoMuu. [IpUMEHMMOCTh 3aKOHOB (UBUKHA IS OOBSICHEHHS TPUPOIBI
KOCMHUYECKHUX O0BEKTOB.

Metonbpl acTpOHOMUYECKUX HccaeqoBaHUl. (COBpPEMEHHBIE ONTHYECKUE
TEJIECKOTIBI, PAIUOTEIIECKOIIbI, BHEaTMOC(EepHast aCTPOHOMHUS.

Bun 3Bé3gHoro Heba. Co3Be3nus, sSpKue 3BE3MBI, IUIAHETHI, WX BHIUMOE
JIBUKCHUE.

CosiHeuHas cucTema.

Counnne. ConHeuHasi akTUBHOCTb. McTounuk sHeprun CostHIa U 3BE3 /.

3BE3/1bI, X OCHOBHBIE XapaKTEPUCTUKU. J[MarpamMmMa «CeKTpaabHbIN KJIacc —
CBETUMOCTB». 3BE3/IbI TJIABHOM I1OCIIEIOBATEILHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHyTpeHHEe CTpoeHue
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonuu CojHIa U
3BE3/. DTambl )KU3HU 3BE3.

Mineunsiii [lyte — nama I'amaktuka. [lonmoxenne u aBmwxkeHue CoyHUA B
['amaktuke. Tunel ranaktuk. Paguoranaktuky m kBazapbsl. UEpHBIE ABIPHI B SApax
raJlaKTHK.

Bcenennas. Pacmpenne Beenennoit. 3akon Xa00ua. Pazberanue rajgakTuk.
Teopust bonpiioro B3peiBa. PemKkTOBOE M3ITyUEeHHUE.

Macmrabnas ctpyktypa Beenennoid. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUM.

Yuenuueckue naonwoenus.

Habmronenus 3BE3mHOr0 HeOa HEBOOPYKEHHBIM TJ1a30M C HCIIOJIB30BaHUEM
KOMITBIOTEPHBIX TPUJIOKECHHUH ISl OTIPEICIICHHS TTOJI0KECHHSI HeOSCHBIX 00BbEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE cO3Be3ausd CeBEpHOro MOJyIIapus U SIPKUE
3BE3ILI.

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

Pu3nyecKuil MPaKTHKYM.

Cnioco0bl n3Mepenus: (GU3NYECKUX BEIUYUH C UCIOJIb30BAaHUEM aHAJIOTOBBIX
U UGPOBBIX U3MEPUTENIBHBIX MTPUOOPOB U KOMIBIOTEPHBIX JaTYUKOBBIX CHUCTEM.
AOCOIOTHBIC 1 OTHOCUTEIBHBIC TIOTPEITHOCTH U3MEPECHHUHN (PU3MYCCKUX BEIINYHH.
OueHka rpaHul] HOTPEUIHOCTEN.

[IpoBeeHME  KOCBEHHBIX  HW3MEPEHUM, MCCIEHOBAHMNA  3aBUCUMOCTEU
bu3nUecKkuX BETUYHMH, NPOBEpKAa MPEMJIOKEHHbIX TUNoTe3 (BbIOOp U3 pador,
OMMCAHHBIX B  TEMATHYECKUX  pazdenax «YUYEHHUYECKMUA  HKCICPHUMEHT,
nabopaTopHbIe pabOThI, MPAKTHKYM).

O06o00maromiee MOBTOPEHUE.



O0o0uIeHne U cucTeMaTH3alus COJIEp KaHUsl pa3leioB Kypca «MexaHukay,
«MonekynsipHas pu3rka U TepMOIUHAMUKA», « DIEKTpoAUHAMHKay, «Komebanus
U BOJHBD, «OCHOBBI CIELHUAIBHON TEOPUU OTHOCHTEIBLHOCTH», «KBaHTOBas
busnKa», « IEMEHTHI aCTPOHOMUH U aCTPODUZUKIY.

Ponb Qu3uku W acTpOHOMHM B HSKOHOMUYECKOW, TEXHOJOTUYECKOMH,
COLIMAJILHON M ATHUYECKOH chepax NedaTeIbHOCTH YeI0BeKa, pOJib U MECTO (PU3UKH
Y aCTPOHOMMH B COBPEMEHHOM HAyYHOW KapTHHE MHUPA, 3HAUECHUE ONMMUCATEIbHOM,
CUCTEMATH3UPYIOIICH, OOBSCHUTEIIBHOM U  MPOTHOCTHYECKOW  (PyHKIUM
bu3nueckoil Teopuu, poib HU3MIECKON Teopruu B POPMUPOBAHUU MPEACTABICHUI
0 (u3MYECKOW KapTHUHE MHUPA, MECTO (PU3NYECKON KAPTUHBI MUpPa B OOIIEM psIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3H.

WUzyuenne kypca ¢u3uku yriyonéHHoro ypoBHs B 11 kmacce
OCYULIECTBIISIETCS C YUETOM COJIEPKATEIIBHBIX MEKIIPEAMETHBIX CBA3EH C Kypcamu
MaTE€MaTUKH, OMOJIOTUH, XUMUHU, T€Orpapuu U TEXHOJIOTUH.

Mesicnpeomemmnole nonamus, C6A3AHHbIE C USYUEHUEM MEMO008 HAYUHO20
nO3HaHuA: SBICHHWE, HAay4yHbId (DAKT, rumnoresa, (pusmyeckas BEIWYMHA, 3aKOH,
Teopusi, HAOIIOJAECHHE, DSKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEpPEHHE,
NOTPEIIHOCTH U3MEPEHU, U3MEPUTENIbHBIE TPUOOPHI, IU(PpOBast 1abopaTopusl.

Mamemamuxka: pelIeHUE CUCTEMBl YpaBHEHUWW. TpPUTOHOMETpHUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJE€CTBO. BEKTOPHI M HMX IMPOEKIUU HAa OCH KOOPIMHAT, CIOKEHUE BEKTOPOB.
[IpousBoaHbie 37eMeHTAapHBIX (GYyHKIMNA. [Ipu3Haku mNOMOOUS TPEYTOJHHHUKOB,
OTIpeJIeJICHHE TUTONIAIN TIIOCKUX PUryp u 00bEma Tel.

Buonocus: >nektpuyeckue SIBIEHUS B JKUBOW MpUpoOnE, KoyieOaTelabHbIC
JNBWKEHUS B SKMBOM TNPUPOJAE, SKOJOTUYECKHE PUCKU TIPH MPOU3BOJICTBE
AJIEKTPOSHEPTUH,  DJIEKTPOMAarHUTHOE  3arpsi3HEHHE  OKPYKAIOIIEW  Cpensl,
yJIbTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTUYECKUE SIBJICHUA B KUBOU
IIPUPOJIE.

Xumusa: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsl CTPYKTypa TBEPBIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPHUCTAIUIMYECKON pEIIETKH, CHEKTpaIbHBINA
aHaJIN3.

T'eocpaghusa: wmarHuTHbIE MOJIOCA 3€MIIM, 3aJIEKH MAarHUTHBIX — PY/I,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

Texnonozusa: TPUMEHEHHE ITOCTOSIHHBIX MAarHUTOB, 3JJIEKTPOMAarHUTOB,
3JIEKTpOJIBUTaTENb SIKOOM, reHepaTtop MEepeMEHHOTOo TOKA, MHAYKIMOHHAs IeYb,
JIMHUM 3JIEKTpONepeay, 3J1€KTPOBUraTelb, pajaap, paIuonpuEMHHUK, TEIEBU30D,
anteHHa, Ttenedon, CBU-meub, ynIbTpa3ByKOBas JIUArHOCTUKA B TEXHHKE,



NPOEKIMOHHBIN amnmapaT, BOJOKOHHAs ONTHKA, COJHEUHas Oarapesi, CIIyTHUKOBbBIE
IIPUEMHHKH, JIEPHAs DJHEPTETUKA U IKOJIOTUYECKUE ACIIEKThI €€ pa3BUTHS.



[INIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMEBI 110 ®U3UKE
HA VYPOBHE CPEAHEI'O OBIIEI'O OBPA3OBAHUAIMYHOCTHBIE
PE3VJIBTATDI

JIMYHOCTHBIE PE3YJIbTATbI

JInuHoCTHBIE pe3yabTaTbhl OCBOCHUS YyuyeOHoro mnpeamera «Duszukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CIIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlMM, TO3UTUBHBIX BHYTPEHHHUX  YOEKIEHHI, COOTBETCTBYIOUIUX
TPaJMIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, paCUIUPEHHE >KHU3HEHHOTO
OMbITA U OMNbITA AEATEIBHOCTU B IPOLIECCE pean3alii OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIILHON JEATEIIbHOCTH, B TOM YUCJIE B YACTH:

rPakKIAHCKOI0 BOCIIMTAHMS:

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

e TMPUHATHE TPATUIMOHHBIX OOIIEYEIOBEUECKUX TyMaHUCTUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEW;

e TOTOBHOCTb BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX IPAKIAHCKOTO
oOIIlecTBa, Y4YacTBOBaTh B CaMOYIpaBJI€HHH B  00Opa30BaTeIbLHOM
OpraHu3aluy;

e YMEHHE B3aUMOJCUCTBOBaTh C  COLMUAJIBHBIMU  HHCTUTYTAMHU B
COOTBETCTBHHU C UX (PYHKIUSIMU U Ha3HAYCHUEM;

e TOTOBHOCTb K TYMaHUTapPHOW U BOJIOHTEPCKOU ESTENBHOCTH.

NAaTPUOTUYECKOI0 BOCIIUTAHUSA:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOIIEHUE K TOCYJAapCTBEHHBIM CHMBOJAaM, JOCTHUKCHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTU (PU3UKHU U TEXHUKE.

AYXOBHO-HPABCTBECHHOI'0 BOCIIMTAHMS:

e c(opMUpPOBaHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHMUS,;

e CHOCOOHOCTH OLICHMBATh CUTYAIMI0O M MPUHHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U ILIEHHOCTH, B TOM
YHUCIIE B AEATEIBHOCTU YYEHOTO;

e OCO3HAHHWE JUYHOTO BKJIaJIa B MOCTPOCHUE YCTOMYMUBOTO Oy IyIIETO.

3CTETUYECKOI0 BOCIIMTAHMS:

e DOCTETHMYECKOE OTHOIICHHWE K MHPY, BKIIOYAsg HCTETUKY HAYYHOIO
TBOPYECTBA, MPUCYIIETO PU3UUECKON HAYKE.

TPYAOBOI'0 BOCIIMTAHHUSA:



UHTEpEC K pa3nuyHbIM chepam npopecCHOHATBHON AEITETbHOCTH, B TOM
YHClie CBSI3aHHBIM € (U3UKOW M TEXHHKOW, YMEHHE COBEpIIATh
OCO3HaHHBIN BRIOOp Oynymiel nmpodeccun u peaan30BbIBaTh COOCTBEHHBIC
KU3HCHHBIC TUIaHBL;

TOTOBHOCTb M CIIOCOOHOCTH K OOpa3oBaHUIO M CamMOOOpa30BaHUIO B
o0nacTu (PM3UKHU HA MPOTSHKEHUH BCEH KU3HU.

IKOJOINYECKOI0 BOCIIMTAHUSA

c(hOpPMHUPOBAHHOCTh JKOJOTUYECKON KYJIBTYphI, OCO3HAaHUE TJI00AIBHOIO
XapakTepa SKOJOTUYECKUX MPoOIieM;

IUIAaHUPOBAHUE M OCYIICCTBJICHHE ACHCTBUN B OKpyKalolled cpene Ha
OCHOBE 3HAHUS 1IeJIel YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

pacuIpeHue OmNbITa JNESITEIBHOCTH IKOJOTUYECKOW HAmpaBJIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUM 0 (PU3HMKe.

HEHHOCTH HAYYHOI'O MO3HAHMUA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3UUECKON HAYKH;

OCO3HAHWE IEHHOCTH HAy4YyHOH AEsTENbHOCTH, FOTOBHOCTh B IpoLecce
U3y4eHUs: (PU3MKH OCYIIECTBISATh MPOEKTHYIO M HCCIEI0BATEIBCKYIO
JEATEIIbHOCTh MHANBUIYaIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
Bba3oBbie Jjornueckue 1eiicTBUA:

CaMOCTOATENLHO  (OpMyNIHMpOBaTH U aKTyaIM3UPOBAaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpPEAEHATh LEMU AEATCIBHOCTH, 3aJaBaTh MapaMeTpbl U KPUTECPUU HX
JIOCTHXKCHUS,

BBISIBIIATH 3aKOHOMEPHOCTA M TMPOTHUBOPEYMSI B PaACCMATPUBAEMBIX
bU3NYECKUX SIBICHUSX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMbI ¢ YIETOM aHAIN3a UMEIONTUXCS
MaTE€pPHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JI€STEIBHOCTh, OIICHUBAaTh COOTBETCTBHUE
pEe3yJIbTATOB LIEJISIM, OLICHUBATH PUCKU TOCIIEICTBUN IESITEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSX peajbHOTO,
BUPTYAJIbHOTO U KOMOMHHUPOBAHHOTO B3aWMO/ICHCTBUS,

pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.

Bba3oBrie ucciienoBarejbCKue 1eMCTBUA:

BJIAJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUEBBIMU MOHATUSMHU ¥ METOJaMHU
buznueckoil HayKu;



BJIAJETh HaBBIKAMH  y4eOHO-MCCIICIOBATEIILCKOH | MIPOEKTHOMU
NEATETLHOCTH B 00JacTH (PU3HUKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K
CaMOCTOATEILHOMY TIOMCKY METOJOB perieHus 3anad  (pU3nIecKoro
COZIEpKaHMsl, IPUMEHEHHIO PA3JIMYHbIX METOJIOB ITIO3HAHNS,

BJIAJICTh BUAAMHU JACATEIBHOCTH [0 NOJYYEHUIO HOBOTO 3HAHMS, €r0
WHTEPIPETANN, MPEOOPA30BAHKUIO U PUMEHECHUIO B PA3INYHBIX YICOHBIX
CUTyalllsIX, B TOM YHCJIe TPU CO3JIaHUM Y4YEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISBJISITh MPUYUHHO-CIICICTBEHHBIE CBSI3M W aKTyaJu3UpOBaTh 3ajady,
BBIIBUTAaTh TUIIOTE3y €€ PpEIICHUs, HaXOAUThb AaApPTryMEHThl A
JIOKAQ3aTeIbCTBA CBOMX YTBEP)KICHUM, 3aJaBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHaJW3UPOBAaTh IIOJYYEHHbIE B XOJI€ PELICHHS 3aJaud pe3yJIbTaThl,
KPUTHYECKHU OLIEHUBATh X JOCTOBEPHOCTh, MPOTHO3UPOBATH UBMEHEHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIE 3aJlayd B 00pa3oBaTEIbHOU
JEATEIIbHOCTH, B TOM YUCJIC NIPU U3YUYCHUH (PU3UKH;

JaBaTh OIIEHKY HOBBIM CUTYAIUsM, OIIEHUBATH IPUOOPETEHHBIN OIIBIT;
YMETh TMEPEHOCUTh 3HAaHHWS 1O (QU3UKE B TPAKTUYECKYIO OOJACTh
KA3HEICSTEIbHOCTH;

yYMETb UHTETPUPOBATH 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;
BBIJIBUTaTh HOBBIEC UJIEH, MIPEJIaraTh OPUTMHAIIBHBIC TOAXO0/IbI U PEUICHUS;
CTaBUTH MPOOJIEMBI U 3a/1a4H, JIOMYCKAIOIINE aTbTEPHATUBHBIC PEIIICHUS.

Pabora c nndopmanueii:

BJIAJ€Th HABBIKAMH MOJYy4YEHUS HUHPOPMALMHU (PU3HUECKOrO COJAEPIKAHMS
U3 HWCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIATH IOUCK,
aHallu3, CUCTEMAaTU3allMI0 M MHTEpIpeTalnrio MHPOpMalUu pa3inuHbIX
BUJIOB U (hOpM Ipe/ICTaBICHMUS;

OLICHMBATh JOCTOBEPHOCTh MHPOPMALIUH;

UCIIOJIB30BaTh CpPEACTBA HMH(POPMALMOHHBIX M KOMMYHHUKAI[MOHHBIX
TEXHOJIOTM B  PEIIEHUH KOTHUTHUBHBIX, KOMMYHHUKATUBHBIX U
OpPraHM3allMOHHBIX 3a/ady ¢ COOJIIoJIeHuEM TpeOOBaHUI SPrOHOMHUKH,
TEXHUKH O€30MaCHOCTH, TUTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOPM UH(OPMAIMOHHON O€30aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJAEPKAHMS B PAa3IMUHBIX (popmaTax c
yu€TOM Ha3HayeHHs: WHGOpMalMU M IeJIEBOM ayAUTOpUHU, BBIOMpas
ONTUMAJIbHYIO (POPMY MPEACTABICHUS U BU3YyAIU3AIIH.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJbHbIE y4eOHbIe JeHCTBHS:



OCYIIECTBISATh OOIIEHHME Ha YypoKax (U3UKHM M BO BHEYPOUHOMH
JeSITEIIbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMd M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO M3JIaraThb CBOIO TOYKY 3PEHMSI C MCIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHMMAaTh W  HCHOJb30BaTh  MPEUMYIECTBA  KOMAHIHOM U
UHAMBUIYaJIBHON pa0oThI;

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

OPUHUMATh IIEJIM COBMECTHOM JI€ATEIbHOCTH, OPTaHU30BbIBATH H
KOOPAMHHUPOBATh JEHCTBUS MO €€ JOCTHIKCHHMIO: COCTAaBJIATH IUIaH
NEHCTBUM, pacpeessaTh pojid ¢ y4€TOM MHEHUM YJaCTHUKOB, 00CYX/1aTh
pe3yJIbTaThl COBMECTHOU padOTHI;

OLICHMBATh KadyeCTBO CBOETO BKJAJa M KaXJOTO YYaCTHHKA KOMAaHIbI B
o0l pe3yabTaT N0 pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYILECTBISATh TO3UTUBHOE CTPATETMUYECKOE IIOBEIEHUE B Pa3IMYHBIX
CUTyallusiX, MOpPOSBISATH  TBOPYECTBO M BOOOpakeHHWe,  OBITh
UHUIMATUBHBIM.

PeryasiTuBHbIC YHUBEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO ~ OCYIIECTBIIATh ITO3HABATEJIBHYIO  JCSTENBHOCTh B
o0nacTd (U3MKK W aCTPOHOMHUM, BBISBISATH NPOOJEMBbI, CTaBUTh U
dbopmynHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBIIATH IJIaH PEUICHUS PACUETHBIX U KAYECTBEHHBIX
3a/lay, IJIaH BBITIOJHEHUS MPaKTUYECKONW padOThl ¢ YUYETOM HMEIOIIUXCS
pPECypcoB, COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTCHUM;

JlaBaTh OILICHKY HOBBIM CUTYaIIHsIM;

pacliMpATh paMKUM  y4yeOHOro TpeIMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTCHUM;

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

OLICHMBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMUPOBAHUIO U TPOSBICHUIO JPYAMIMH B 00JIaCTH
(Gu3MKHN, TOCTOSHHO MOBBIIATH CBOM 00pa3oBaTelIbHBIA M KyJIbTYPHBIN
YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHAJIbHBIN HHTEJJIEKT:



JIaBaTh OLIEHKY HOBBIM CHUTYAaIUsIM, BHOCUTh KOPPEKTUBBI B I€SITEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEISAM;

BIAJCTh HABBIKAMH TIO3HABATEILHOW pediIekcMr Kak OCO3HAHHS
COBEPIIIAEMBIX JICCTBUI M MBICIUTEIBHBIX MPOIIECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

UCIIOJIB30BaTh TPHUEMBI pedIeKCHu il OICHKA CUTYyaIluu, BbIOOpa
BEPHOTO PELICHUS;

YMETh OIICHUBATh PUCKU U CBOEBPEMEHHO INMPHUHUMATh PEIICHUSA IO HX
CHUIKCHUIO;

MPUHUMATh MOTHBBI M apryMEHTBl JPYyTUX IPU AHAIN3E PEe3yJIbTAaTOB
JICATEIILHOCTH;

MPUHUMATH ce0sl, TOHUMAasi CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHMMATh MOTHBBI M ApPryMEHTBHl JIPYTHX MpPH AaHAJIW3€ PE3YJbTaTOB
JICATEIILHOCTH;

MpU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OLIUOKH.

B mpomecce moCTMKEHUS JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMBI I10
dbuzuke U1 YpOBHS CpeaHero oOImero o0pa3oBaHus y O0O0y4YaromIMXcs

COBEPIIECHCTBYETCS AMOLMOHAIIbHBIN UHTEIUIEKT, MIpEANOIararonuii
c(hOpMHUPOBAHHOCTH:
e CaMOCO3HaHHUS,  BKJIIOYAIOLIEIO  CIOCOOHOCTh  IMOHUMATh  CBOE

HYMOIMOHAIEHOE COCTOSTHUE, BUICTh HAMPABICHUS PA3BUTHS COOCTBEHHOM
HIMOIMOHANILHOM cdepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMEHUE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJCHHUE, CIMOCOOHOCTh aJanTHUPOBATHCS K
OMOITMOHAJIEHBIM W3MEHEHUSIM W TIPOSBIISATH THOKOCTH, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHEH MOTHBAILIUU, BKIIIOUAIOIICH CTPEMIICHUE K JOCTHKEHUIO TEIH
U yCIIeXy, ONTUMU3M, HHUITMATUBHOCTh, YMEHUE JIEHCTBOBATH, UCXOJIA U3
CBOHX BO3MOXKHOCTEH;

OMIIATUH, BKJIIOYAIONIEH  CIIOCOOHOCTh TMOHUMATh  AMOIIMOHAILHOEC
COCTOSIHUE JPYTHX, YYWUTHIBATH €ro TPH OCYIICCTBICHUH OOIICHMSI,
CIIOCOOHOCTH K COUYBCTBUIO M COTIEPEKUBAHUIO;

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

[TPEAMETHBIE PE3VJIbTATDBI



K xonuy oOyuenuss B 10 knacce npeaMeTHbIe pe3ylbTaThl HA YriyOJIEHHOM
YPOBHE JIOJDKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YJAIOMINXCSl YMEHUIM:

MOHUMAaTh POJb (GU3UKA B  OKOHOMHUYECKOH, TEXHOJIOTHYECCKOM,
HKOJIOTHYECKOM, COIMAJIbHOM M JITHYECKOM cdepax esTeIbHOCTH
4eJioBeKa, POJb U MECTO (M3UKU B COBPEMEHHOM HAy4yHON KapTUHE MUPA,
3HaYCHHE OIUCATENbHON, CHUCTEeMATH3UPYIOMICH, OOBSICHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUH  (DU3UYECKON TEOPUU —  MEXAHHKH,
MOJIEKYJIIPHON (PU3UKU M TEPMOAMHAMHUKHU, POJb (U3UUECKON TEOpHUH B
dbopMHUpPOBaHUU MTPEACTABICHUN O (PU3UUECKON KapTHHE MUPA;

paznuyaTh YCJIOBUSL TPUMEHUMOCTH Mojeie (u3Mdeckux Tel U
IPOLIECCOB (SIBJICHUI): HWHEpLHUANbHAs CHUCTEMA OTCY€Ta, aOCOJIOTHO
TBEpIOE TEJO, MAaTepHUAIbHAS TOYKA, PAaBHOYCKOPEHHOE JIBUKCHHE,
cBOOO/IHOE mMajJieHue, abCoNMIOTHO ymopyras nedopmanus, aOCONIOTHO
yIpyroe u abCOMIOTHO HEYNPYTroe CTOJIKHOBEHUS, MOJICNIU ra3a, KUJKOCTU
U TBEPAOro (KPUCTAIIMYECKOT0) TeNa, UACANbHbIN ra3, TOUCUHbIN 3aps/l,
OJTHOPOJHOE JJIEKTPUUECKOE TI0JIE;

paszinyath YyCJOBHUSl (TpaHUIIbl, O0JACTH) MPUMEHUMOCTU (HUIUUECKUX
3aKOHOB, TOHMUMAaTh BCEOOIINI XapakTep (yHIAMEHTAIbHBIX 3aKOHOB U
OTPaHUYEHHOCTH UCIIOJIb30BAHUS YaCTHBIX 3aKOHOB;

aHAJTU3UPOBaTh U OOBACHATH MEXAHUYECKUE TIPOILIECChl U  SBJICHUS,
UCIIOJIb3Ys OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXaHUKH (OTHOCUTEIHHOCTh
MEXaHUYECKOTO ABUKEHUS, (HOPMYJIbl KHHEMATHKH PaBHOYCKOPEHHOTO
NBIDKEHUA, TpeoOpa3oBanus [anumes 1Jis CKOPOCTH M TEepeMeElIeHUs,
3akOHbl HprOTOHA, npUHOMII OTHOCUTENbHOCTH [anmuies, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHBI COXPAHECHHSI UMITYJIbCA U MEXaHUYECKOUN
SHEPIruM, CBsI3b PabOTHI CUJIBI C U3MEHEHHUEM MEXAHUYECKOW SHEpPTruu,
yCIIOBUSI paBHOBECHS TBEPJOTO Teia), MPU OSTOM HCIOJIb30BATh
MaTEMaTU4YECKOE BBIPAKECHUE 3aKOHOB, yKa3bIBaTh YCIOBHUS
MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3zoBanuii ["anumnes, BTOporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpAaHEHUS HMIYJIbCa U
MEXaHUYECKON SHEPruH, 3aKOHA BCEMUPHOIO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHI U SIBJICHUS, UCTIONb3YS
ocHoBHble mojoxkeHuss MKT wu 3akoHB MoONEKyJIsIpHON (U3UKH U
TEPMOJUHAMHUKN (CBSI3b JIABJICHHMS] HWJCAIBHOTO Ta3a CO CpeaHen
KUHETUYECKOU HDHEPrUEr TEIJIOBOIO IBWKEHUS W KOHLEHTPALMEW €ro
MOJIEKYJI, CBSI3b TEMIIEPATYpPbl BELIECTBA CO CPEIHENM KHUHETUYECKOU
SHEPrUEN TEIJIOBOIO JBWKEHUS €r0 YacCTHUILl, CBA3b JIABJICHUS UICAIBbHOTO
ra’a ¢ KOHLEHTpalUWEeW MOJEKYJ H €ro TeMIEepaTypou, YpaBHECHHUE
MenpaeneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs] PHEPIUU B TEIUIOBBIX MPOILECCAX), MPU ITOM HCIIOIb30BAThH
MaTEeMaTU4YECKOe BBIPAKEHUE 3aKOHOB, YKa3bIBaTh yCIIOBUSA
IIPUMEHUMOCTH yYpaBHeHUs Menaeneesa—KitaneipoHa,

aHAJIM3UPOBaTh M OOBACHATH JJIEKTPUUECKUE SBJICHUS, HCIOJbB3YS
OCHOBHBIE IOJIO)KEHUSI U 3aKOHBI 3JIEKTPOJMHAMUKHU (3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kymona, NOTEHIIMAIIBHOCTh
AIEKTPOCTATUYECKOIO TOJIA, MNPHUHLMI CYNEPIO3ULNH 3IEKTPUUECKUX
IIOJIEH, NPU ATOM YKa3bIBas YCJIOBMS NPUMEHUMOCTH 3akoHa Kyiona, a
TAK)K€ IPAKTUYECKH BAKHBIE COOTHOLIEHHWA: 3aKOHbI OMa JuId ydacTka
HenyM YU JJId 3aMKHYTOM DJIEKTPUYECKOM 1enu, 3akoH Jxoyis—JIenua,
npasuia Kupxroda, 3akonsl @apazes A 31eKTpoIu3a);

ONKCHIBATH (PU3NYECKHUE TMPOLIECCHl U SIBJICHUS, HCHOJb3YysS BEIUYUHBI:
IIEpEMEIIECHNE, CKOPOCTh, YCKOPEHUE, UMITYJIBC TEJIA U CUCTEMBI TEJI, CUJIa,
MOMEHT CWJIbI, JaBJECHUE, IIOTCHUUAJIbHAS DJHEPrus, KHUHETUYECKAs
DHEPrus, MEXaHWYecKas SHEprusi, padoTa CHUJIbl, LEHTPOCTPEMUTEIBHOE
YCKOpPEHHE, CWIA TSHKECTH, CHJIAa YIPYTOCTH, CHJIAa TPEHHUs, MOILHOCTD,
DHEPrus B3aUMOJEHUCTBUS Tena ¢ 3eMi€éil BONMM3UM €€ TOBEPXHOCTH,
HEeprus ynpyrod nedopmanuyd NOPYKUHBI, KOJMYECTBO TEIUIOTHI,
abcoyIOTHAsl TeMIieparypa Tena, paboTa B TE€pMOJMHAMUKE, BHYTPEHHSSA
SHEPrus WACATBHOIO OJHOATOMHOIO rasza, paboTa HIealbHOro Tasa,
OTHOCHUTENbHAS BIAXHOCTh Bo3ayxa, KIIJ waeanpHOrOo TENMIOBOTO
JBUTATEIIS; AIEKTPUUECKOE MOJIE, HAPSHKEHHOCTD 3JIEKTPUYECKOIO IMOJI,
HaIPSOKEHHOCTh  TIOJIS1 TOYEYHOTO 3apsiia WM 3apsDKEHHOTo IIapa B
BaKyyM€ M B JMDJIEKTPUKE, NOTCHLIMAI 3JIEKTPOCTATUYECKOIO MOJIH,
Pa3HOCTh  IOTEHIMAJNOB, JJEKTPOABWKYLIas CWja, CWiIa  TOKa,
HalpsHDKEHUE, MOIIHOCTh TOKAa, JJEKTpUYecKas EMKOCTh IUIOCKOTO
KOHJIEHCATOpa, CONPOTHBIICHHE YYacTKa LENU C MOCIEAO0BATEIbHBIM H
napaJyieIbHbIM COCIMHEHHEM PE3UCTOPOB, SHEPTHSI AIEKTPUIECKOrO MO
KOHJIEHCATOpa;

OOBSACHATb  OCOOEHHOCTH  MPOTEKaHUA  (PU3NYECKHX  SIBJICHUIA:
MEXaHUYECKOE [IBKEHHE, TEIIOBOE JIBM)KEHHE YacTHI] BEIleCTBa,
TEIJIOBOE paBHOBECHE, OPOYHOBCKOE IBIXKeHUE, nuddys3us, ucrnapeHue,
KHUIIEHUE U KOHJEHCAIUs, IUIaBICHUE U KPUCTAJUIM3alMsl, HalPaBJIEHHOCTh
TEIJIoNepeaum, IEKTPU3aLUs Tell, SKBUIIOTEHIMATBHOCTh TOBEPXHOCTHU
3apsYKEHHOTO TPOBOTHUKA;

IPOBOJUTDH MCCIEAOBAHNE 3aBUCUMOCTH OJTHOM (PM3MUECKOM BEIMUUHBI OT
JpyrOM C  HWCHOJIB30BAHHEM  IPSAMBIX  H3MEPEHUM, TIPU  OTOM
KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBATH pPE3YyJIbTaThl MOJYyYEHHOU
3aBUCUMOCTH (U3MUECKMX BEJIMYMH B BUJE TpaPUKOB C YUYETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUH, ENAaTh BBIBOIBI IO pe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJAUTH KOCBEHHBIE HM3MEPEHHUs (PU3MUECKUX BEIHYUH, MPU HTOM
BBIOMpATh ONTHUMAIbHBIA METOJl U3MEPEHUs, OLEHUBATH A0COJIIOTHBIE U
OTHOCHUTEJIbHBIE MOTPENTHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUM;
IPOBOJUTH OMNBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: IJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAIIM3UPOBATh
MOJIyYEHHBIE PE3yJbTaTbl U JI€JIaTh BBIBOJ O CTaTyce€ NPEMJIOKECHHOU
TUIIOTE3BI;

coOJII01aTh TpaBuiia 0€30MacHOr0 TPpy/Ja IMPH MPOBEACHUU UCCIIEIOBAHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKymMa H  y4eOHO-
MCCIIEOBATEIbCKOM M IPOEKTHOM JEATEIIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJayd C SBHO 33JlaHHOM M HEABHO 3aJIaHHOM
(bu3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (Qu3MUECKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OPUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJAThI
¢uznyecKux TEOpUl NpH HCHOJIB30BAHUM MAaTEMaTHYECKMX METO0B
peuieHus 3a1ad, MPOBOJANUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHAIM3UPOBAaTh PE3yJIbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHUS C
Y4ETOM IMOIYYEHHBIX PE3YJIbTATOB;

pemarth KayeCTBEHHbIE 3a7aud, TpeOyrolue NpPUMEHEHUs 3HaHWM U3
pa3HBIX pa3leNoB Kypca (PU3UKH, a TaK)Ke UHTErpalluy 3HAaHUM U3 ApYyTux
IIPEIMETOB E€CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTHYECKYIO
LEMOYKY PACCyKJIEHUI ¢ OMIOPOIl HAa U3yUYEHHbIE 3AKOHbI, 3aKOHOMEPHOCTH
U (U3UYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
NPUHLIUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLECCOB;

OPUBOAUTH MPUMEPHl BKJIAJAa POCCUWCKMX M 3apyO€kKHBIX YUEHBIX-
(U3MKOB B pa3BUTHUE HAyKHU, B OOBSCHEHUE IPOIECCOB OKPYKAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBAThH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHOM
NeSATEIbHOCTH YEeJOBEKa, CBA3aHHOM C (PU3MYECKUMHU NPOLECcCaMU, C
MO3UIIMHI IKOJIOTHUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHaILHOM
IPUPOAOIIOIb30BAHNN, & TAKKE PasyMHOM HCIIOIb30BAHWU JOCTHKEHHM
HAyKd W TEXHOJOTMW JUIsl JaJbHEWIIEro Pa3BUTHS YEJIOBEYECKOIO
00I11eCTBa;



OPUMEHATH pa3jNyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp>KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHM, PU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJOTMM Il TIOHCKA, NepepadOTKU M NPEIbsBICHUS y4yeOHOW WU
HAy4YHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETALNN
uHbOpMaIlMK, TOJNYYEHHOW U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAM3UpOBaTh  MOJy4daeMmMylo  HMH(OpMalMio ¥ OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE UMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIn3a UCTOYHUKA MH(OpMaLUY;

IPOSIBIISATH OpraHU3alOHHBIE U NIO3HaBaTEJIbHbIE YMEHMUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEHUsI HOBBIX 3HAHUKW B Ipolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-UCCIIE0BATENLCKUX padoT;

paboTaTh B TIpyHIe€ C MCIOJIHEHUEM pa3IMYHbIX COLMAIBHBIX pOJEi,
IUTAHUPOBATh pabOTy I'PYyMIIbl, PAlMOHAIBHO PACTIPEACIATh AEATEIbHOCTD
B HECTaHIAPTHBIX CUTYyallMsIX, aJIeKBAaTHO OIICHWBATh BKJIAJ] KaXXJOTO U3
YYaCTHUKOB TPYIIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITH MOTUBALIMIO K OyAymied npoheccuoHaIbHOM AeATEIbHOCTH O
CHELMATBHOCTAM (PU3UKO-TEXHUUECKOTO POpuUIIs.

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

NOHMMATh pPOJAb (PU3UKK B  IKOHOMHUYECKOM, TEXHOJIOTMYECKOM,
COLIMAJIBbHON M 3TUYECKOU cdepax NesATeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAyYHOW KapTHHE MHpa, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJOBE€Ka W JaJIbHEWIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OINUCATEIBHOM, CUCTEMATU3UPYIOLLEH,
OOBSCHUTENFHON M MPOTHOCTUYECKON (GYHKIMN (PUu3ndeckoit Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKku, poib (puzmyeckod Teopurn B (GOPMHUPOBAHUU MPEACTABICHUI O
bu3MYecKol KapTHHE MUPA, MECTO (PU3MUECKON KapTHUHBI MHpa B OOLIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX NPEACTaBICHUI O IPUPOJE;
pa3iauuaTh YCJIOBUS NPUMEHHMOCTH Mojeiedl (u3nueckux Tena u
MPOLIECCOB  (SIBJICHMI): OJHOPOJHOE JIIEKTPUUECKOE M  OJIHOPOJHOE
MarHUTHOE TOJIs, TApMOHUYECKUE KOJeOaHUsl, MAaTEMAaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBIM MasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIbHBIN
KoJie0aTeNbHBIN KOHTYp, TOHKas JIMH3a, MOJIeJIeil aToMa, aTOMHOTO Si7jpa U
KBAaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHULbl, 00JIACTH) MPUMEHHUMOCTH (PUIUYECKHUX
3aKOHOB, TOHMMAaTh BCEOOIIMI XapakTep (QyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD UCITOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3Yd OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsna, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B D3JIEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHJIBI  TOKa,  TOCTyJaThl  CHEIUAIbHONH  TEOpUU
OTHOCUTEIBHOCTH DUHINTEHHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIE MPOIECCHI U SIBICHHUS, UCIIOJIb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHME  ODHHINTEHHA  Is
dororddekra, mepBpld U BTOpoW mocTynatsl bopa, mpuHIMD
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpaHEHUs
3apsiI0OBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaIMOAKTUBHOTO pacmnaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl U SIBJICHUS, UCMOJB3YSl BEIUYUHBI:
HaMpPsHKEHHOCTH DJIEKTPUYECKOTO MOJIsA, MOTEHIHAN SJIEKTPOCTATUYECKOTO
MoJIsl, Pa3HOCTh IMOTEHIUAJIOB, DJICKTPOJBIKYIAS CHUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmImepa, WHAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKLIHMH, SHEPrUs MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HUMMYJbC, IOJHAs DSHEPrus,
AHEPrusi MOKOSI CBOOOJHOW YaCTHUIbI, SHEPrUs W UMIYJIbC (POTOHA,
MacCOBO€ UHMCIIO U 3apsAJl AlIpa, SHEPTHUSI CBA3U S1Pa;

OOBSACHATH  OCOOCHHOCTH  TMPOTEKAaHUS  (PU3UYECKUX  SBJICHUM:
AJIEKTPOMArHUTHAS UHIYKIMS, CAMOMHIYKITUS, PE30HAHC, HHTep(epeHIus
BOJH, Audpakius, JUCIIepCUs, TMOJHOE BHYTPEHHEE OTpa)xeHue,
dbotoanektpuueckuit 3¢dext (dhororddexrt), anpda- u Oera-pacnaabl
anep, raMMa-uslydeHue snep, (pu3nyeckue MPUHIUIBI CIEKTPATbHOTO
aHanu3a u padoThI Ja3epa;

OMPENEATh HAMPaBJICHUE HMHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMriepa u cuiibl JIopenna;

CTPOUTH M300paKeHUE, CO3JaBaeMO€e IIIOCKUM 3€pKajioM, TOHKOM JIMH301,
Y PaCCUUTHIBATH €TI0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJATalolMe ACTPOHOMUYECKUE MOHATHS, TEOPUU U
3aKOHBI JJI1 aHajiu3a ¢ OOBSACHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaX, B MEXKTaJTaKTHUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNHM 3BE3/] U BeelleHHOIM;
MPOBOJUTH HCCIICIOBAHUE 3aBHUCHUMOCTEH (U3MUECKUX BEIUYHH C
UCIIOJIB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU OSTOM KOHCTPYHUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yjibTaThl TMOJYYEHHOH  3aBUCHMOCTH



¢usznyeckux BeMMYMH B BHIE TIpadukoB C YYETOM aOCOITIOTHBIX
NOTPEIIHOCTe  M3MEPEHHUH, JenaTb  BBIBOJABI 1O  pe3yjibTaTaM
UCCIICIOBAHMS,

IPOBOJNTHh KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYUH, NPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ M3MEpPEHUs, OLICHUBAaTh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUIA;
IPOBOAUTH OMBITHI IO MPOBEPKE MPEII0KEHHON THIOTE3bI: TUIAHUPOBATH
HKCIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAJIU3UPOBAThH
NOJIyYEHHBIE PE3yJbTaThl U JENlaTh BBIBOJ O CTaTyce MpenIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METObI OTYYCHUS! HAYYHBIX aCTPOHOMHYECKHUX 3HAHUMH;
coOJiro1aTh IpaBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU HUCCIICIOBAHUI
B paMKax ydeOHOro »HKCIEpUMEHTa, MpakTUKymMa U  ydeOHo-
UCCIIEIOBATENIbCKOM M IPOEKTHOM JIEATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEIIBHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemaTte pacy€THBIE 3aJa4d C SIBHO 3aJaHHOW W HEABHO 3aJaHHOU
(u3MUECKO MOJIENbI0: HAa OCHOBAaHWM aHaJIM3a YCIOBUSA BBIOMpATh
¢usznyeckue MOJENH, OTBEYarollUe TPeOOBAHUAM 3aJaud, MPUMEHSATH
(GopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJaThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHMM MAaTEMATUYECKUX METOJOB pEUICHHS  3ajad,
MPOBOANTH PAcU€Thl HA OCHOBAHMH MMEIOIIUXCS TAaHHBIX, aHAJTM3UPOBATh
pe3yJIbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUYETOM IMOIYYEHHBIX
pe3yJbTaToB;

peliaTth KayecTBEHHbIE 3a/auyd, TpeOyloulMe MNPUMEHEHHUsI 3HAHUW U3
pa3HBIX pa3aeNoB Kypca PU3UKH, a TAKKE WHTETPAIIMN 3HAHUN U3 IPYTHX
PEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHYECKYIO
LENOYKY pacCyKJIeHUI ¢ OOpPOi Ha U3y4YEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHWE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
MPUHIIUATIOB PabOThl M3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
¥ TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKHU, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUPA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIE/ICTBUS OBITOBOM M TIPOU3BOIACTBEHHON
JESITEIBHOCTH YEJIOBEKa, CBSA3aHHOM C (PU3WYECKUMHU MPOILIECCAMHU, C
MO3UIMI SKOJOTHYECKON O€30MacHOCTH, MPEACTABICHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAK)KE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKM M TEXHOJOTMM JUIs JaJbHEUIIEro pa3BUTHUA YEIOBEYECKOTO
00111eCTBa;

NPUMEHATH pa3jMyHbIe CIOCOOBI paboThl ¢ MHQOpMAIHEeH (PU3UIECKOTO
COJEp)KaHUSI C HCIOJIb30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJOTMM, IPU ATOM HCHOJIb30BaTh COBPEMEHHBIE MH()OPMALIMOHHBIE
TEXHOJOTHH JJi1 TIOMCKA, MepepadOTKU U TMPEAbSIBICHUA Y4YeOHOH u
HAYYHO-MIOMYJISIPHON MH(OpMaLMK, CTPYKTYPUPOBAHUS U UHTEPIIPETAIINH
uHpOpMallMM, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHaJIM3UpOBaTh  MOJy4YaeMykr  HH(OpMalMiO M OLEHUBaTh €&
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJln3a NCTOYHUKA HH(POPMAIIUY;

MPOSIBIISATH OpraHU3aIMOHHBIC u NO03HaBaTeNbHbIC YMEHUS
CaMOCTOSITENILHOTO ~ MPHOOPETEHUsT HOBBIX 3HAHUHW B Ipolecce
BBITNIOJIHEHMSI IPOEKTHBIX U yU4EOHO-UCCIEI0BATENLCKUX padoT;

paboTaTh B TPYMIE C HCIOJIHEHHWEM pA3IMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYMIIBI, PAIMOHATFHO PACTIPEACIIATH ACATEILHOCTD
B HECTaHJAPTHBIX CHUTYyalMsIX, aJIeKBATHO OIICHWBATH BKJIAJ] KaXJOr0 U3
YYaCTHUKOB TPYIIIBI B pEHICHUE pacCMaTPUBAEMOM MTPOOIIEMBI;

IPOSBIISATE MOTUBALUIO K Oyayiien npohecCUuOHATBHON AESITEIbHOCTU 10
CHEUATBHOCTAM (PU3UKO-TEXHUYECKOTO IPODHIIA.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KounyecTBo 4yacoB DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (uudposBbie)
Kontpoabusie IlpakTnueckue
n/n NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Pasnen 1. HAYUHBIM METO/ ITO3HAHUS ITIPUPO/IBI
1.1 HayuHblii MeTOT TO3HAHUS TPUPOIBI 6 bubmmorexa [IOK
' I A PHpOI https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 6
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 10 1 bubmorexa [JOK
https://m.edsoo.ru/f16b68d7
bu6mmoreka [IOK
2.2 Jluramiica 10 https://m.edsoo.ru/f16b68d7
" bubnuotexa [JOK
23 Cratika TBEpAOTO TENA > ! https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
2.4 1 1
3aKOHBI COXPAHEHUS] B MEXaHUKE 0 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 35
Pa3znen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
bubmuorexa [JOK
A i 1 1
3 OCHOBBI MOJIEKYJIIPHOKUHETUYECKON TEOPUH 5 https://m.edsoo.ru/f16b68d7
bubmuoreka [JOK
3.2 Tepmoannamuka. TemnoBbie MalIMHbI 20 1 hitps+//m.cdsoo.ru/f16b68d7
3.3 ArperarHble cocTosiHUS BeniecTBa. Da3zoBbie 14 1 bubnmoreka [JOK




Iepexo/ibl https://m.edsoo.ru/f16b68d7
Hroro no pazgeny 49
Paznen 4. JIEKTPOIUHAMMUKA
bubmuoreka [JOK
41 MEKTPIECKoe nore 24 https://m.edsoo.ru/f16b68d7
. . bubmuorexa [JOK
4.2 ITocTOSIHHBIN 3EKTPUUECKUM TOK 24 https://m.edsoo.ru/f16b68d7
bubmuorexa [JOK
43 Towi B pasMHHbIX Cpea 6 https://m.edsoo.ru/f16b68d7
Hroro no pazneny 54
Paznen 5. PUBMYECKUN TIPAKTUKYM
bu6mmoreka [JOK
. i 1
> H3MICCKHI MPAKTHIYM 16 6 https://m.edsoo.ru/f16b68d7
Hroro no paszneny 16
bu6mmoreka [IOK
PesepBHOE Bpems 10 https://m.edsoo.ru/f16b68d7
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170 16




11 KIIACC

KoaudecTBo uacoB DJIeKTPOHHbIE
HauMeHoBaHHe pa3aesioB U TeM nu(poBLIe
Ne n/m P Kourpoububie IIpakTHyeckue (uubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. 9JIEKTPOJIUHAMMUKA
bubmuorexa [JOK
1.1 M 14
ArHHTHOE o hitps://m.eds00.ru/39859%f1
bubmuorexa [JOK
1.2 1 1
DJICKTPOMATHHTHAA HHYKIN 3 https://m.edsoo.ru/39859f1
Hroro no pazgeny 27
Pa3znen 2. KOJJEBAHUS U BOJIHBI
2.1 MexaHndeckue KoJIeOaHns 10 bubmorexa LHOK
https://m.edso0.ru/39859¢f1
bu6mmorexa [IOK
2.2 1
DNeKTPOMarHUTHHIE KOJEOaHUS 5 hitps://m.edsoo.ru/39859¢f1
)3 MexaHu4ecKe U AIEKTPOMAarHuTHBIE 10 | bubnuorexa [JOK
’ BOJIHBI https://m.edso0.ru/39859¢f1
2.4 Onruka 25 1 bubmorexa [TOK
https://m.edso0.ru/39859¢f1
Wroro no pazmeny 60

Pazzea 3. OCHOBBI CIIEIIMAJILHON TEOPUM OTHOCUTEJIBHOCTH

3.1

Ocuosst CTO

5

1

bu6mmorexa [IOK
https://m.edso00.ru/39859¢f1

Uroro no pazgeny




Paznesn 4. KBAHTOBAS ®PU3UKA

. bubmmoreka [JOK
4.1 KopmnyckynsipHO-BOJIHOBOM Ayanu3m 15
https://m.eds00.ru/39859¢f1
4.2 ®dusnka aToma 5 bubmorexa HOK
https://m.eds00.ru/39859¢f1
43 ®du3uKa aTOMHOTO SI/Ipa U SJIEMEHTapHBIX 5 bubmuorexa [JOK
) YaCTHUIL] https://m.edsoo.ru/39859¢f1
Hroro no pazgeny 25

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6mmoreka [IOK
5.1 DNEeMEeHTHI aCTPOHOMUU U acTpOPU3UKU 12 hitps-//m.cdsoo.ru/39859%f1
Hroro no pazneny 12
Pasnen 6. PUSHUECKHM MPAKTUKYM
bu6mmorexa [IOK
A o i 1 1
0 HSHHCCICHI HIPARTHEYM 0 0 https://m.edsoo.ru/3985%f1
Hroro no paszneny 16
Paznea 7. OBOBIIAIOHIEE TIOBTOPEHUE
Cucremaru3zanus 1 000011IeHNe
71 IIPEAMETHOTO COAEPKAHUS U OIbITA 15 bubnnoreka [JOK
’ JESTEIILHOCTH, TPHOOPETEHHOTO MPU https://m.edsoo.ru/39859f1
u3yueHnu Kypca gusuku 10 — 11 kmaccon
Uroro no pazgeny 15
PezepBHOE Bpems 10 bubmmorexa [TOK
https://m.edso0o.ru/39859¢f1
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 170 16







HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTnuyeckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
| dwusuka — pyHAaMEHTATFHAS HayKa O | Bbu6moteka [JOK
NpUpOIE https://m.edsoo.ru/1beef346
) Hayunslit MeTO IO3HAHUSA U METOABI | bubnuoreka [IOK
UCCIIeIOBaHMs (PU3NICCKUX SBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOpHs B MPOLIECCe
bubnuoreka [IOK
3 Mo3HaHus Mpupoabl. Habmonenne u 1
https://m.edsoo.ru/34c49931
9KCIIEPUMEHT B (pH3uKe
4 Crioco6b1 u3MepeHus (PU3NIECKUX | bubmmnoreka HOK
BEJIIMYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAs U OTHOCUTEIbHAS
. bubnuoreka [{OK
5 MOTPEITHOCTH U3MEPEHUHN (PU3UIECKUX 1
https://m.edsoo.ru/7f18fda3
BEITUYUH
MonenupoBanue B ¢puzuke. Poib u
6 MecTO (PU3UKU B GPOPMUPOBAHUU 1 bubmuoreka [IOK
COBPEMEHHOM HAYYHOUM KapTHHBI MHPA, https://m.edsoo.ru/eabbded1
B MPAKTUYECKOU JIEATETLHOCTH JIIOICH
Mexanunueckoe aBuxeHue. Cucrema
7 orcuera. OTHOCUTEIBHOCTD 1 bubnunorexa LIOK
MEXaHU4ecKoro apuxenus. [Ipsmas u https://m.edsoo.ru/e9a52{02
oOpaTHas 3a/1aul MEXaHUKH
8 Paaunyc-BekTop MarepranibHON TOYKH, 1 bubnmoreka [JOK




€T0 IMPOCKIMKU HAa OCH KOOpAMWHAT.

Tpaekropust. [lepemenienune. CKopocTb.

Hx npoeknuu Ha 0OCH KOOpAWHAT

PaBHOMepHOE NIpsIMOJIMHETHOE
neuxenue. ['paduueckoe onucanue

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

bu6nmoreka [IOK

? PAaBHOMEPHOTO MPAMOJUHEHHOTO https://m.edsoo0.ru/89ba7190
JIBIDKCHUS

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

1 MrHoBeHHas: CKOPOCTh. Y CKOPEHHE. Bbu6motreka [JOK
[IpsimonHENHOE NBUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
I'paduueckoe onucanme

12 MIPSMOJIMHEMHOTO IBU>KEHHUS C bubmmorexa LIOK

https://m.edso00.ru/b7560bbf
MOCTOSTHHBIM YCKOPEHUEM
CBobosHoe nmajieHue. Y CKopeHue

13 ¢BOOOIHOTO MaJEHNA. 3aBUCUMOCTD bu6nmorexa LIOK
KOOPAHUHAT, CKOPOCTH, YCKOPEHUS OT https://m.edsoo.ru/f738109¢
BPEMEHH U UX rpaQuKu

14 JIBukeHue Tena, OpOIIEHHOTO O] bubmuoreka [{OK
YIJIOM K TOPH30HTY https://m.edsoo.ru/71cbb4£5
KpuBonuneliHoe nBuxeHue. /[Brxxenne
110 OKPY>KHOCTH. YTJIOBasl U JIUHEWHAs

15 ckopocTs. [lepuon u yacrora. bubnmorexa LHOK

https://m.edsoo.ru/33196fbe
LlenTpOocTpeMUTENBHOE U TIOJTHOE
YCKOpEHHUE
16 KonTtponbHas pabota o Teme bubnmorexa LHOK

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




"Kunemaruka"

IIepsblit 3ak0H HproTOHA.
HMuepunanpHbple CUCTEMBI OTCUYETA.

bubnunoreka LIOK

17 [Tpuniun otHocuTenpHOCTH ["anues. https://m.edsoo.ru/5a9e4a64
HewnHepuuanbHble cCCTEMBI OTCUETA
13 Cuita. PaBHOIEHCTBYIOIIAS CHJIA. bubmmoreka [JOK
Bropoii 3akon HeroTona. Macca https://m.edsoo.ru/141d3837
19 Bzaumopeiictue ten. Tpernit 3aKkoH bubnnorexa [JOK
HeroTona https://m.edsoo.ru/57dba505
[Ipunuun cynepro3unuu cuil. Pemenue Bu6morexa LIOK
20 3aj71a4 Ha TPUMEHEHUE 3aKOHOB
https://m.edsoo.ru/bdf997fb
HeroTona
3aKOH BCEMUPHOIO TATOTEHUS.
21 OKBHUBAJIEHTHOCTh IPABUTAIMOHHON U bubnmorexa OK
. https://m.edsoo.ru/9aba2b0a
MHEPTHOM Macchl
2 Cuita TS)KeCTH U YCKOPEHHE bubnmnorexa [JOK
¢BOOOIHOTO MAEHNUSA https://m.edso0.ru/22757f26
JIBukeHre HeOECHBIX Te U UX
3 HCKYCCTBEHHBIX CITYTHHUKOB. [lepBas bubmuoreka [IOK
KOCMHYECKasi CKOPOCTh. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kennepa
bubnunorexa LIOK
24 Cua ynpyrocti. 3axon I'yka. Bec rena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u BubI cun bubmuoreka [JOK
25 TpeHus. JIBUKEHHE B KUIKOCTH U Ta3e ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CUJIbI CONIPOTUBIIEHUS CPE/IbI https://m.edsoo.ru/2cb29676
26 Hasnenue. ['unpocraruueckoe bubnuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOJFOTHO TBEPIOE TEIIO. bubnmnoreka HOK
27 [TocTynarensHOE U BpalaTesibHOe bubnuoreka [JOK
JIBHJKEHUE TBEPIOTO TEa https://m.edsoo.ru/2b95d57¢
73 MOMEHT CUJIbl OTHOCUTEIIBHO OCH bubnuorexa [JOK
Bpaienus. [1nedo cuiibl https://m.edsoo.ru/653d3459
CrnosxeHue cuil, IpUI0KEHHBIX K
29 TBepAoMy Teiy. LleHTp Tsokectu Tena. Bbu6motreka [JOK
VYcioBus paBHOBECHUS TBEPIOIO TEJA. https://m.edsoo.ru/9aa79a7d
Buasl paBHOBecus
30 Perenue 3agau buGnuorexa [IOK
https://m.edsoo.ru/dc1caacO
31 KonTtponpsHast pabora o Teme Bbu6mmoteka [JOK
"Iunamuka. CtaThKa TBEp10ro Tena" https://m.edsoo.ru/9f5a574¢
HNMnynec MaTepuanbHOU TOYKH,
1 CHUCTEMBI MaTepHAIIbHBIX ToueK. LleHTp bubnmnorexa [JOK
MacC CUCTEMBbI MaTEpHUaAIbHBIX TOYEK. https://m.edsoo.ru/4bb8294b
Teopema o IBM>KEHUHU LIEHTPaA Macc
NMiynbC cUIlbl 1 I3BMEHEHHE UMITYJIbCa
33 Tesna. 3aKOH COXPaHEHUsSI UMITYJIbCa. bubmmorexa [TOK
https://m.edsoo.ru/13f0a221
PeakTnBHOE OBIKEHIE
MoMeHT uMIysbca MaTe€pUaIbHON
34 touku. [IpencraBienue o coxpaHeHUn bubmuorexa [IOK
MOMEHTA UMITYJIbCA B IEHTPAIbHBIX https://m.edsoo.ru/d6532eb9
MOJIAX
bubnunorexa LIOK
35 | Pememne sagat https:/m.edsoo.ru/f7706d63
36 Pabota cuiibl Ha MaJIOM M Ha KOHEUHOM bubmuorexa [IOK

nepemeniennn. [ padpuueckoe

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




MIPEICTABJICHHE PAOOTHI CHITBI.
MoHocTh CHJIBI

Kunernueckas sneprus. Teopema 06

. bubnuorexa [IOK
37 W3MEHEHUU KMHETUYECKON YHEPTUHI
. https://m.edsoo.ru/9a5e2e74
MaTepHaTbHOU TOYKH
[ToreHmanbHbIC ¥ HEMOTCHITUATBLHBIC
bubnunoreka LIOK
38 cuibl. [lorennuaneHas sHeprus. Bropas
https://m.edsoo.ru/554bafcc
KOCMHYECKasi CKOPOCTh
Tpetbst KocMUYecKast CKOpocTh. CBS3b
paboThl HEMOTEHIIUATBHBIX CHJI C
. bubnuorexa [{OK
39 M3MEHEHHUEM MEXaHUYECKOM dHeprun
https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUn
VYupyrue u He 1€ CTOJIKHOBCHHSI.
byt yipyr . bubnuoreka [{OK
40 VYpasHenue beprymiau s uneanbHOU
https://m.edsoo.ru/f30f43b6
KHUJIKOCTH
41 KonrtpomnsHas padota no Teme "3aKoHbl bubmuoreka [IOK
COXpaHEHHUs B MEeXaHHKe" https://m.edsoo.ru/474e7c4a
PaszBuTHE npeacTaBieHnul 0 Ipupoae
P PP bu6mmoreka IIOK
42 temioTbl. OcHOBHBIE MoJiokeHnss MKT.
https://m.edsoo.ru/b0a4445f
Juddysus. bpoyHoBckoe ABHKEHHE
CtpoeHue ra3000pa3HbIX, KUIKUX U
bub6mmorexa [IOK
43 TBEPABIX TeN. XapaKTep ABUKEHUS U
. https://m.edsoo.ru/c44d02e2
B3aMMOJICCTBUS YaCTHI] BEIIECTBA
Macca u pazmepbl MOJIEKYT (aATOMOB).
P P ya ( ) bubmuorexa [JOK
44 KoymmuecTBo BemecTBa. IlocTosaaas
https://m.edsoo.ru/c5b72ab7
ABoranpo
45 Temneparypa. TemnoBoe paBHOBECHE. bubmmoreka [JOK




IlIkana Lenbcust

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

bubnunoreka LIOK
46 Pemenue 3amau
https://m.edsoo.ru/1531abas
47 Uneansublii ras. 'a3oBble 3aKOHEI Bubmaorexa ITOK
https://m.edsoo.ru/1deb2367
43 VYpaBuenue Menaeneena-Knaneiipona. bubmuorexa [JOK
Pemienue 3agau https://m.edsoo.ru/8d12c¢328
49 AOcouoTHas TeMiiepaTypa. 3aKoH bubmmoreka [JOK
JlaneTOHA https://m.edsoo.ru/14e02d1f
50 H3onponeccel B uaeanbHOM rase ¢ bubnuoreka [IOK
[IOCTOSIHHBIM KOJIMYECTBOM BEIIECTBA https://m.edsoo.ru/68878d51
I'padpuueckoe nmpencraBiaeHue Bu6morexa [IOK
51 M30IPOIIECCOB: U30TEPMa, U30X0Pa,
https://m.edsoo.ru/1344327b
u3obapa
bubmmoreka IIOK
52 Octiontioe ypasretiiie MKT https://m.edsoo.ru/c8094721
bu6nmorexa LIOK
>3 Pemeriiie saza https://m.edso0.ru/10265205
CBs13b a0COTIOTHOI TeMnepaTypbl
TEPMOJIMHAMUYECKOIN CUCTEMBI CO
54 CpeaHel KHHETHYECKON dHEpruen https://m.edsoo.ru/c38af875
MOCTYIATEILHOTO TEIMJIOBOTO JIBFKCHHS
€€ yacTuil
55 O06o0meHre U cucTeMaTr3aIus 3HaHUH bubmuoreka [{OK
o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12fd8
56 KonTponbnas pabota no teme "OCHOBBI bu6muoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepMoauHamMuyeckasi cuctema. 3ajianue but6mmoreka [IOK




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

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

Hy.]'ICBOG Ha4yajl0 TCpMOJIUHAMUKU.

bub6nmoreka [IOK

58 Camornpoun3BoJibHas penakcanus T
P P t A https://m.edsoo.ru/8ec512f0
CHCTEMBI K TEIJIOBOMY PaBHOBECHIO
Mojenb uieaqbHOro ra3a B
bubnuoreka [{OK
59 TEPMOJUHAMUKE. Y CIOBUS
. https://m.edsoo0.ru/29355001
MIPUMEHUMOCTHU STON MOJIEIH
60 VYpaBuenne Menneneesa-Kianeiipona u bubmmoreka [JOK
BBIPKEHHE ISl BHYTPEHHEHN SHEPruun https://m.edsoo.ru/bal178d0
BeIpaxkenue 111 BHyTpEHHEH SHEPTUH
61 OJTHOATOMHOT'0 UIIEAJILHOI'O Ta3a. bu6mmoreka IIOK
KBasucraruyeckre u HeCTaTUYECKHE https://m.edsoo.ru/ac5cacl5
MPOIIECCHI
OnemeHTapHas paboTa B
& TepMoarHaMuKe. Berauciaenue paboTs bu6nunorexa LIOK
o rpaduky mnpouecca Ha pV- https://m.edsoo.ru/741d5738
JIuarpaMme
Temnonepeaada Kak crnoco0 U3MEHEHUs
63 BHyTpeHHel sHepruun T/l cuctemsl 6e3 bubmmorexa [TOK
YIP P https://m.edsoo.ru/3d734561
COBepIUIeHHS pabOTHI
64 KoHnBek1usi, TennonpoBoaHOCTb, bu6muoreka [JOK
HU3Iy4EHHUE https://m.edsoo.ru/157b54cd
65 KonunuectBo Temnorel. TenmnoéMKOCTh bubnuoteka [JOK

TCia. YIIGJ'IBHaﬂ " MOJIsApHas

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




TEINIOEMKOCTH BelllecTBa. Y AeabHast
TEIJIOTa CTOPAaHUsI TOTLJIMBA

66 Pacuér xonuyecTBa TEIIOTHI IpU bubmmoreka [JOK
TerJionepenaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTne 06 amuabaTHOM mpoIiecce. bubnmnoreka HOK
[IepBblil 3aKOH TEPMOJUHAMUKHI https://m.edsoo.ru/d8098824
KonuyecTBo TermioTe! u paboTa Kak
68 Mepbl U3MEHEHUS] BHYTPEHHEW SHEPTruu bubmmorexa LIOK
https://m.edsoo.ru/b047alcd
T/ cucTemsl
BTopoii 3ak0oH TepMOIMHAMUKY IS
69 PABHOBECHBIX U HEPABHOBECHBIX bubnuoreka [IOK
npoueccoB. HeoOpatumocTts https://m.edsoo.ru/c6f4f464
MPUPOIHBIX MTPOIIECCOB
70 IIprHIMIIBI AEHCTBUS TEIIIOBBIX bu6mmoreka IIOK
MamuH. KITJ] https://m.edsoo.ru/2e945513
71 Maxkcumansroe 3HaueHue KIT. [ukr bubnuoreka [{OK
Kapno https://m.edsoo.ru/fe3857b9
bu6nunorexa LIOK
2 Pemerre 3a1a< https://m.edsoo.ru/b3efal8b
DKOJIOTUYECKHUE ACTIEKThI
7 HCIIOJIb30BAHNS TEIUIOBBIX JIBUTATEIIEH. bu6nunorexa LIOK
TeroBoe 3arpsi3HEHUE OKPYKarOIEeH https://m.edsoo.ru/9867aaa7
cpenbl
74 Pemenne 3agau bubmorexa HOK
https://m.edsoo.ru/c8c70432
O00011eHne 1 cucTeEMaTU3aINs 3HAHUI
bubnunorexa LIOK
75 o TeMe "Tepmoaunamuka. TemnoBbie

MaluHe!"

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




KonTponbhas pabota no teme

bu6nmoreka [IOK

76
"Tepmonunamuka. TemioBble MalTUHbL" https://m.edsoo.ru/1b6e26¢5
ITapooOpa3oBanue U KOHAEHCAIUS.
pOODP bubnunorexa LIOK
77 Ucnapenue u kunenue. Y nenbHas
https://m.edsoo.ru/6f8e6777
TEIJI0Ta MapooOpa3oOBaHM
Haceplmiennbie 1 HEHACHIIIIEHHBIE TTAPHI.
KauyectBeHnHnast 3aBUCUMOCTD IIJIOTHOCTH
W JAaBJICHHS HACHIIICHHOIO I1apa OoT
p bubnunoreka LIOK
78 TEMIIepaTypbl, UX HE3aBUCUMOCTh OT
.. https://m.edsoo.ru/f5¢17d02
00bEMa HACHIIIICHHOTO T1apa.
3aBUCUMOCTD TEMIIEPATypPbl KUIIEHUS OT
JaBJIEHUS B )KUIKOCTHU
79 Brnaxxnocts Bo3nyxa. AGCOIIOTHASA U Bbu6moteka [JOK
OTHOCHUTEIIbHASA BIAXXHOCTh https://m.edsoo.ru/30ebbb79
bu6mmoreka IIOK
80 Pemenne 3amau
A https://m.edsoo.ru/18e95ff3
TBépnoe Teno. Kpucrammyeckue n
81 amopdHble Tena. AHU30TPONHS CBOMCTB bubamorera LOK
p ) P https://m.edsoo.ru/20a88a03
KpUCTAJJIOB
[1naBneHue M KpUCTAIITA3AITHSI.
bubnunorexa LIOK
82 VY enpHas TEINIOTA IIJIaBIICHUS.
https://m.edsoo.ru/6ee91e9f
CyO6numarus
edopMaliy TBEPAOTO TEa.
Aedop P bubmuoreka [{OK
83 Pactsxkenne u cxatue. Casur. Moaynb
. https://m.edsoo.ru/dalaabl0
FOwnra. Ilpenen ynpyrux nedopmanuit
TennoBoe paclIMpeHue KUIKOCTEN U
. bubmuorexa [JOK
84 TBEPABIX T€. AHTAPMOHM3M TETIOBBIX

KOJIeOaHUI YacTHUL] BELLIECTBA

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




25 [IpeoOpazoBanue 3HEpruu B (ha30BBIX bubnmnoreka HOK
rnepexouax https://m.eds00.ru/97a0672f

bub OK

86 VYpaBHeHue TerIoBoro 6agaHca nosmorexa [

https://m.edsoo.ru/ab1521fb
bub6nmoreka [IOK

87 Pemenue 3ana

HICHHE S https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HATSKEHUE.

28 Kanunnspueie snenus. JlaBiaenue noj bubnuoreka [{OK
HMCKPUBJICHHOW MOBEPXHOCTHIO https://m.edsoo.ru/b42f1f97
)kunkoctu. @opmyna Jlammaca
O06o011eHre U crucTeMaTu3alus 3HaHu|

" bubanorexa [JOK
89 1o Teme "ArperatHble COCTOSIHUS
R https://m.edsoo.ru/0b52575¢
BemecTsa. PazoBble NEPEXObI
KonTponbHas pabota mo Teme
90 "Ar cl:raTHLIe (I?OCTO}IHI/I}I BEIECTBA brbmmorexa [TOK
p | B ' https://m.edsoo.ru/7dc2a739
®dazoBble NEPEXOBI
DneKTpu3anus Tei U €€ MpOosiBJICHUS.

01 DnekTpuueckuii 3apsia. [[Ba Buna bubmuoreka [JOK
JJIEKTPUYECKUX 3apsAn0B. [IpoBogHuKY, https://m.edsoo.ru/1aff445f
JUAIEKTPUKU U TTOITYIPOBOJHUKHI
DJIEMEHTApHBIN JIEKTPUUECKHM 3apsi.

but6mmorekxa [IOK
92 3aKOH COXpaHEeHHUsI AJIEKTPUUECKOTO
https://m.edsoo.ru/f49afd24
3apsaa

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

bubnunorexa LIOK

94 Pewmenne 3anau https://m.edsoo.ru/6b87ecS5a

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




Onektpuueckoe notie. Ero neiicteue Ha

bu6nmoreka [IOK

95
DJIEKTPUYECKHE 3aPSIIbI https://m.edsoo.ru/05c6bfal
Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIS.

96 [Tpo6usiii 3apsa. Jlunuu bubmmoreka [JOK
HANPSKEHHOCTH 3JIEKTPUYECKOTO MOJIS. https://m.edsoo.ru/3dac6957
OIHOPOIHOE IEKTPUUYECKOE T10JIE
ITorennmanbHOCTH

bubnunoreka LIOK
97 3JIEKTPOCTATHYECKOT0 MoJjsi. Pa3HOCTH
https://m.edsoo.ru/80021447
MOTEHIIMAJIOB U HAIIPS)KEHUE
[loTenuuanpHas 3Heprus 3apsaa B
P P bubnunoreka LIOK
98 anekTpocTaTuueckoM mnose. [lorenuuan
https://m.edsoo.ru/af5fa389
AJIEKTPOCTATUYECKOTO T1OJIS
CBs13b HAPSKEHHOCTHU OIS U

99 A3HOCTH MOTEHIUAJIOB JIJIs bubmmorexa LIOK
P HIATIOn A https://m.edsoo.ru/df7a6838
AIIEKTPOCTATUYECKOTO TOJIS

100 [TpuHIMI CynepnO3ULMH bubmuoreka [IOK
JJIEKTPUYECKUX T10JIEN https://m.edsoo.ru/Ocfedabe

bu6mmoreka IIOK

101 Pemenue 3anau

A https://m.edsoo.ru/5a582263

102 ITone Toueunoro 3apsna. [lone bu6muoreka [JOK
PaBHOMEPHO 3apsHKEHHOU cepsl https://m.edsoo.ru/b297b5c3
ITone paBHOMEPHO 3apsiKEHHOTO MO

i bubnuotexa [JOK
103 00Bvémy mapa. [lone paBHOMEpHO
N . https://m.edsoo.ru/f7a665ee
3apsKEHHON OECKOHEYHOM TIOCKOCTH

104 [TpoBOAHMKH B 3JIEKTPOCTATHYECKOM bubmuorexa [IOK
roJsie. Y ClI0oBUE PAaBHOBECHS 3apsI0B https://m.edsoo.ru/32405eab

105 JIMBINEKTPUKHU U ITOJIYIIPOBOJHUKU B bubnuorexa LIOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edsoo.ru/060ebab5s




Konaencarop. D1eKTpoEMKOCTh

bu6nmoreka [IOK

106 ) ¢
KOTAICHCATOPA. HICKIPOSMEOCTE https:/m.eds00.ru/845b473
MJIOCKOTO KOHAEHcaTopa
107 [TapannenbHOE coequHEHNE bubmmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/d11e8ce7
108 IlocnenoBarenbHOE COCAUHCHUE bubnunoreka LIOK
KOHJICHCATOPOB https://m.edsoo.ru/1€¢992920
bubnunoreka LIOK
109 DHeprusi 3apsHKEHHOT0 KOHJIEHCAaTopa
https://m.edsoo.ru/73a34f18
bubnunoreka LIOK
110 Pemenue 3agau https://m.edsoo.ru/5fb2acbs
https://m.edsoo.ru/27434040
11 JIBro>keHue 3apsKEHHOW YaCTHUIIbI B bubnuoreka [{OK
OTHOPOJHOM DJIEKTPUYECKOM I10JI€ https://m.edsoo.ru/8341d6ac
112 Pemrenne 3anau
113 O00011eHre U cCUCTEMaTU3aLNS 3HAHUI bu6nmorexa LIOK
o Teme "DnekTpuueckoe mnoie" https://m.edso0.ru/5752603f
114 KonrponbHas padora no reme bubmuoreka [IOK
"DnekTpuueckoe mosue" https://m.edsoo.ru/cefe90e9
Cuna Toka. [TocTossHHBIN TOK. Y CIOBUS
115 CYIIIECTBOBAHHUS TTOCTOSIHHOTO Bubmmorexa [IOK
ym https://m.eds00.ru/233311bS
AIIEKTPUYECKOTO TOKA
b K
116 Hctounuku Toka. Hanpspkenue u 31C nomwotexa LO
https://m.edsoo.ru/0839al115
17 3akon OMa 11t y9acTKa IeTH. bubnuotexa [JOK
DIIEKTPUIECKOE COMTPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCUMOCTb COIIPOTUBIICHUS bu6muoteka [JOK

OJIHOPOJIHOTO TIPOBOJIHHUKA OT €T0

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




JJIMHBI U TUI0aAn IMMOIIEPEUYHOTO
CCUCHUA

yI[CJ'IBHOC COIMPOTUBJICHHUE BEHICCTBA.

bubnunoreka LIOK

19 Penrtenue 3anau https://m.edsoo.ru/437f8300
120 ITocnenoBarenbHOE, MapajuieIbHOE, bu6nmoreka [IOK
CMEIIaHHOE COeAUHEHUE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuér pa3BeTBIEHHBIX AIEKTPUUECKHUX bubnnorexa [JOK
neneii. [Ipasuna Kupxroga https://m.edsoo.ru/1794cf37
122 Pemenue 3agau Bubmiorexa OK
https://m.edsoo.ru/3881b469
123 PaGora snexkTpruyeckoro Toka. 3aKoH bubmmoreka [JOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢c5¢
bu6mmoreka IIOK
124 | Pemerme sazax https://m.edsofru/676lbef
MOITHOCTD JEKTPUUYECKOTO TOKA.
125 TemnoBas MOIITHOCTh, BEIJIeAsIeMas Ha bubnmorexa OK
https://m.edsoo.ru/99750a6f
pe3ucrope
bu6mmoreka IIOK
126 Pemerue 3anau https://m.edsogru/eb72f024
127 OJ1C u BHyTpEeHHEE CONTPOTUBIICHHE bubnuotexa [JOK
UCTOYHUKA TOKA https://m.edsoo.ru/72d453af
128 3akon OMa 111 TOJTHOM (3aMKHYTOM ) bubnmnoreka [JOK
AIEKTPUYECKON LIETTH https://m.edsoo.ru/221{f40fb
bubnunorexa LIOK
129 | Pemerme sanax https://m.edsoclfru/3580b679
bubnunorexa LIOK
130 MomsOCTE HCTOIHHKA TOKa https://m.edsoclfru/aanS 1d8
131 KopoTtkoe 3ambikaHue bubnuoteka [JOK




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

132 Konaencarop B 11ernu moCTOSHHOTO TOKA bubmorexa HOK
. P https://m.edsoo.ru/35368f3e
Bbubnunoteka LIOK
133 Pemenue 3ana
HeHHe safad https://m.edsoo.ru/4410cef0
134 Pemenue 3agau mo teme "llocTostHHBIN bubnuorexa [JOK
AIIEKTPUYECKUI TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3agau mo Teme "IlocTosSHHBIN bubnuoreka [{OK
ANEKTPUIECKUIN TOK" https://m.edsoo.ru/744261b8
136 Pemenue 3amau nmo teme "IlocTOSTHHBIHI bubnunoreka LIOK
SJIEKTPUYECKUM TOK" https://m.edsoo.ru/eb5d4687
O0o01IeHre U CHCTeMAaTU3alus 3HAHUH
" . . bubmmoreka [JOK
137 110 Teme "[10CTOSIHHBIN 2JEKTPUUYECKUN
" https://m.edsoo.ru/bfd7a050
TOK
138 KonrponbHas pabora no reme bubmuoreka [IOK
"TToCTOSIHHBIN SEKTPUUECKUNA TOK" https://m.edsoo.ru/1885ddf1
DJIeKTpruYecKas MpOBOJUMOCTD
139 EBJ'II/I‘II:)HBIX BE efTB DNEKTPUUYECKUH bubmorexa HOK
P HHECTE. P https://m.edsoo.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAMMOCTD
DIIEKTPUYECKHI TOK B pacTBOpax M
140 acIuiaBax dJIEKTPOJIUTOB. 3aKOHBI brbmorexa OK
P P ' https:/m.eds00.ru/4b423491
®dapanest 15 JIEKTPOIU3a
b K
141 DJeKTpUUYecKuil TOK B razax. [limasma nommorexa 1O
https://m.edsoo0.ru/92d92f76
142 DJIEKTPUYECKUH TOK B BAKyyMe. bubnuotexa [JOK
BakyymHble mpu6opsl https://m.edsoo.ru/2E+160
143 DNEeKTpUYECKUN TOK B bu6muoteka [JOK

MOJTYTIPOBOTHUKAX

https://m.edsoo.ru/ab61c660




144

[omynpoBoAHUKOBBIE TPUOOPHI

bu6nmoreka [IOK
https://m.edsoo.ru/83622200

145

146

147

148

149

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"M3MepeHue CUiibl TOKA U HANIPSKEHUS
B LI€NIY MIOCTOSIHHOT'O TOKA ITPHU IIOMOILU
AHAJIOTOBBIX U IU(POBBIX
HU3MEPUTEIIbHBIX PUOOPOB" WK
"3HaKOMCTBO C IUPPOBOIA
nabopartopueii o ¢puzuke. [Tpumepsl
u3MepeHus: PU3NYECKUX BETUYHH MIPH
MOMOIIA KOMIBIOTEPHBIX JAaTYUKOB"

Ou3nyecKuil MPakTUKYM 0 TEME
"N3y4yeHre HepaBHOMEPHOTO JBUKCHHUS
C LENBIO ONpPEeIeTICHNUs MTHOBEHHOMN
ckopocTH"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHune yCKOpEeHHUs IpU
IPSIMOJIMHENHOM PaBHOYCKOPEHHOM
JBUKEHHUH 110 HAKJIOHHOM IJI0CKOCTH"
w "HccnenoBanne 3aBUCUMOCTH ITYTH
OT BpEMEHU NPU PABHOYCKOPEHHOM
JIBUKEHUH"

Pu3nYeCcKul IPAKTUKYM 110 TEME
"N3mepenue yckopeHHus cBOOOIHOTO
najgeHus" win "M3ydenue ABUKEHUs
Tena, OPOIIEHHOTO TOPU30HTAIBHO"

Pu3N4eCKul IPAKTUKYM I10 TEME
"N3y4yeHue ABUKEHUS Tela 110
OKPY>KHOCTH C IIOCTOSIHHOM 110 MOJIYJIO

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

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

bu6nunorexa LIOK
https://m.edsoo0.ru/6960b6ef

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

but6mmoreka [IOK
https://m.edsoo.ru/bcf53514




150

ckopocthio" wim "MccnegoBanue
3aBUCHMOCTH TIepro/1a oOpareHus
KOHHUYECKOIO MasTHUKA OT €T0
napamerpos"”

DuU3nYeCKui MPAKTUKYM 10 TEME
"NU3Mepenne paBHOJACHCTBYIOIIEH CHJTbI
IpU JIBUKEHUM OpYyCKa 110 HaKJIOHHON
mwiockocTy" wiu "lIpoBepka runoressl o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka o HaKJIOHHOM IJIOCKOCTH Ha
3a/laHHO€ PAcCTOSHUE OT €ro Macchl"”

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

151

152

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBanue 3aBUCUMOCTH CUIT
YIPYTOCTH, BOSHUKAIOUINX B IPYKUHE U
PEe3UHOBOM 00paslie, OT uX
nepopmanun” unn "M3ydyenne
JBUKEHMS] CHCTEMBI TEJ, CBA3aHHBIX
HUTBIO, IEPEKUHYTOHN Yepes3 JIETKUU
650K"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"U3mepenue korppuienTa TpeHus no
BEJIMYMHE YTIIOBOrO KO3 PHUIMEHTa
3aBucumoctd Frp(N)" mnm
"HccnenoBanue ABMKEHUS OpycKa 1o
HAKJIOHHOH TJIOCKOCTH C TIEPEMEHHBIM
KO3 UIIMEHTOM TpeHUs" WIn
"U3ydyeHue IBH>KEHUS rpy3a Ha Baly C
TpeHuem"

bubmmoteka IIOK
https://m.edsoo.ru/b55b81al

bubnunorexa LIOK
https://m.edsoo.ru/b83b1607
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Pu3n4eCcKuil IPAKTUKYM 110 TEME

bubnunorexa LIOK




"UccnenoBanue yciaoBUd paBHOBECHS
TBEPAOTO TEJIA, UMEIOILETO OCh
BpaieHus" uinu "Konctpyuposanue
KPOHILUTEHHOB U pacuéT cuil ynpyrocru"
wiu "M3ydeHune ycToiunBocTH
TBEPJOTO TeJla, UMEIOIIEro IUI0IAab
onopsI"

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

154

Pu3n4eCcKuil NPAKTUKYM 110 TEME
"N3MepeHune uMIrysbca Tena mno
TopMo3HOMY nyTu" unu "M3mepenue
CHUJIBI TSITH, CKOPOCTH MOJEIHU
3JIEKTPOMOOMIISL M MOIIIHOCTH CHJIBI
Taru" win "CpaBHEHHE U3MEHEHUS
MMITyJIbCa TeJIa C UMITYJIbCOM CHJIBI"
wu "VMccnenoBanue coxpaHeHus
UMITyJIbCa MPU YIIPYTOM
B3aumojeicteun" wiu "M3mepenue
KMHETUYECKON YHEPIUM Tea 1o
TOPMO3HOMY ITyTH"

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

155

Pu3nYecKuil TPAKTUKYM 110 TEME
"N3yueHne n30TepMHUYECKOrO Mpouecca
(pexoMEeH1I0BaHO HMCIIOIb30BaHHE

1 poBoi 1abopaTopun)" uim
"M3ydyeHue n30XopHOro npoiecca" uium
"N3yuenune nzob6apHoro npouecca" uiu
"ITpoBepka ypaBHEHUS COCTOSTHUSA"

but6mmorekxa [IOK
https://m.edsoo.ru/eOfe7e07

156

Pu3NYeCcKuil TPAKTUKYM I10 TEME
"U3mepenne yneabHOM TemI0EMKOCTH"
un "UccnegoBanue npouecca

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




OCTBIBaHHMS BelllecTBa' WU
"HUccnenoBanue aquabaTHOTO
npouecca" win "U3yuenue
B3aUMOCBSI3M SHEPTUU
MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS U
TeMrepaTypbl KUTICHUS )KUAKOCTEH"

157

158

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"N3y4yeHne 3aKOHOMEPHOCTEN
WCTIapEHUs KUIKOCTEH" Uin
"N3mepeHune yaeabHOM TEIIoThI
raBieHus abpaa" win "U3yuenue
CBOMCTB HACBIIIEHHBIX NTApOB" MU
"N3mepenune abCcoMOTHON BIAKHOCTH
BO3/1yXa U OLIEHKA MAcChl IapOB B
nomernieHuun". zmepenue
Ko3(uIMeHTa TOBEPXHOCTHOIO
HaTSHKEHUS

Du3nUeCcKU IPAKTUKYM I10 TEME
"HaO:xroienue npeBpalieHus SHepruu
3apsKEHHOT0 KOHEHCATOpa B YHEPTHIO
W3JIyYEHHS CBETOaMOa" WITN
"N3yueHne nmpoTekaHus TOKa B LIETIH,
cojeprkaliel KoHaeHcaTop' uim
"Pacnipenenenue pazHOCTH
NOTEHLNAJIOB (HaNpPsKEHUs ) IPU
MIOCJIEI0BATEILHOM COEINHEHUHN
KOHJIEHCAaTOpoB"

bubnunoreka LIOK
https://m.edsoo.ru/6bla23b5

but6mmorekxa [IOK
https://m.edsoo.ru/ec424377
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DuU3nYeCKui MPAKTUKYM 110 TEME
"UccnenoBanue cMEaHHOTO

but6mmoreka [IOK
https://m.edsoo.ru/2b179d98




COCJIMHEHUS PE3UCTOPOB" MK
"N3MepeHue yAeabHOTro COIPOTUBICHUS
npoBoaHuKoB" win "MccnenoBanue
3aBUCUMOCTH CHJIbI TOKA OT
HaIPSKEHUs JUIsl JIAMITbl HaKaJTuBaHUs "

DuU3nYeCKui MPAKTUKYM 10 TEME
"Habnronenue anektponuza’ wim
"N3mepeHnue 3apsiia 0JHOBAJIEHTHOTO
noHa" wiu "MccnenoBanue

bubnunoreka LIOK

160
3aBUCUMOCTHU COINPOTUBIICHUSA https://m.eds00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIEPATYPHI" WK
"CHsiTHE BOJIBT-aMIIEPHOM
XapaKTEePUCTUKHU quoaa"
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [JOK
161 CHUCTeMaTH3aIus 3HaHUH 110 TEME
T —" https://m.edsoo.ru/ed017d93
PesepBurrii ypok. O000111€HIE U
P P . bubnuorexa [{OK
162 CHUCTEMaTU3alys 3HAHUHU 110 TEME
" " https://m.eds00.ru/3149956b
JnHamuka
PesepBHbIil ypok. O000IIEHNE U
P P . bubmuoreka [{OK
163 cucTeMaTu3alys 3HaHuU 110 TEME
" " https://m.edsoo.ru/0f9752ac
CraTuka TBEpJOTo Tena
PesepBHbiil ypok. O0001IEHHE U
P P . bubnuotexa [JOK
164 cucTeMaTu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/6¢c0df9cc
3aKOHBI COXPAHEHUS B MEXaHUKE
Peseprubrit ypok. O6001eHIE U
165 CHUCTEMAaTHU3alMs 3HAHUH T10 TEME bubnuoteka [JOK

"OCHOBBI MOJIEKYJIIPHOKUHETUYECKON
Teopun"

https://m.edsoo.ru/de148976




PesepBHbIil ypok. O0001ICHNE 1

. bu6nmoreka [IOK
166 CHCTEMAaTHU3alis 3HaHUH 110 TeEME 1
. " https://m.edsoo.ru/Obcc77¢l
'"TepmonnHamuka. TerioBbie MaIMHbBI
PesepBHbIil ypok. O0001ICHHE 1
167 CHCTEeMAaTU3alMsl 3HaHUH 110 TeMe | bubmuorexa [JOK
"ArperaTHbl€ COCTOSIHUSI BELIECTBA. https://m.edsoo.ru/59ca5c91
®dazoBble Iepexon"
PesepBurblii ypok. O0001I€HIE U
P P . bubnnorexa [IOK
168 CHUCTEMAaTH3alLMs 3HAHUH 10 TEME 1
" " https://m.edsoo.ru/f2381c0c
DIIEKTPUUYECKOE TT0JIC
PesepBueiil ypok. O0001mEHE U
P P . bubnnorexa [IOK
169 cHCTEMAaTHU3alUs 3HaHUH 110 TEME 1
" B . " https://m.edsoo.ru/3cae6dal
IToCTOSIHHBIN JEKTPUUECKUNA TOK
PesepBurrii ypok. O000111€HIE U
P P . " bubnunorexa LIOK
170 cucTeMaTu3aIysa 3HaHui 1mo treme "Tokn 1
" https://m.edsoo.ru/cc7681d4
B Pa3IUYHBIX Cpelax
OBIIEE KOJIMYECTBO YACOB I10 170 16

[NPOTPAMME




11 KIIACC

Kosun4yecTBo yacos DJIeKTPOHHbIE
Ne Hara uugposbie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero u3ydyeHusi oOpa3zoBaTesbHbIE
padoThI padoThI
pecypchl
BzaumopeiicTBre NOCTOSTHHBIX
bubnunoreka LIOK
1 MAarHuTOB U IPOBOJHUKOB C TOKOM. 1
https://m.edsoo.ru/487a8593
MarnautHoe nosie. ['unoreza Amnepa
BekTop MarHuTHOM MHIYKIIUH.
P - bubnuoreka [{OK
2 [IpuHIHMN cynepno3unuy MarHUTHBIX 1
. . https://m.edsoo.ru/4clabccb
nosiei. JInHuM MarHUTHOM MHIYKIIUU
3 MarunurtHoe 1oj€e NpOBOJHUKA C | bubnnorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amnepa, e€ HallpaBJIEHHUE U | bubnmnoreka [HOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
b K
5 Pemenue 3amau 1 nomorexa O
https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. | bubmmnoreka HOK
DIIEKTPOU3MEPUTEIILHBIE TPHOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HalpaBJIeHUE U
7 MoyJib. JIBI>KEHUE 3apsKEeHHON 1 bubmuorexa [IOK
YaCTHULBI B OJHOPOJIHOM MarHUTHOM https://m.edsoo.ru/c97afaal
oJie
bubnunorexa LIOK
8 Pemenne 3anau 1
A https://m.edsoo.ru/504e98c7
bu6muoreka [IOK
9 Pa6ota cuiel Jlopenna 1 nommotexa I1

https://m.edsoo.ru/d518be4b




bu6nmoreka [IOK

10 P
crieHue st https://m.eds00.ru/93617bd9
MaruuTtHoe mosie B BEIISCTBE.
11 deppoMarueTHKH, napa- u bubmmorexa LOK
PP > 11ap https://m.eds00.ru/30ff9608
IMaMarHeTUKN
OCHOBHBIE CBOMCTBA
bub6nmoreka [IOK
12 dbeppomarneTukoB. [IpumMeHeHne
https://m.edsoo.ru/0b58190a
beppoMarHeTUKOB
13 Pemenue 3amau nmo teme "MaruutHoe bubnunoreka LIOK
noie" https://m.edsoo.ru/5b55¢307
14 Pemenne 3agau mo Teme "MarautHoe bubnunoreka LIOK
moJe" https://m.edsoo.ru/41c4ae8a
SIBneHne ANeKTPOMarHUTHOM
15 HH nn. IToTok BekTOopa MarHuTHOMI bubnuorexa [IOK
AYKHHH. P https://m.edsoo.ru/b3efalcl
WHIYKIAH
bu6nunorexa LIOK
16 2J1C
AC unaykin https://m.edsoo.ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHON UHAYKIIMHU bubnmnorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpesoe anekrpudeckoe nosie. Toku bubmuoreka [JOK
Dyxo https://m.edsoo.ru/15abe140
19 OJIC uHAYKIMY B ABUKYITUXCS bubnmnoreka [JOK
NPOBOJHUKAX https://m.eds00.ru/0235¢c02
bubnunorexa LIOK
20 P
CHieHHe sa1at https:/m.edsoo.ru/4dfda618
b K
21 [IpaBuio Jlenna nbmmorexa [0
https://m.edsoo.ru/bbc22726
22 NunyktuBHOCTH. Karymika bubnuorexa [JOK




HHIAYKTHUBHOCTHU B LECIIH ITOCTOSAHHOI'O

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

TOKa
3 SBnenne camounaykuuu. 3/C bubmmoreka [JOK
CAaMOUHIYKLIUHU https://m.edsoo.ru/7ee60ca8
24 DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C bubnmnoreka HOK
TOKOM. DJIEKTPOMArHUTHOE T0JIe https://m.edsoo.ru/b3cOad11
bu6nmorexa LIOK
25 Pemienue 3anau 1
https://m.edsoo.ru/88f69d2b
26 O06o001IeHre U CUCTEMaTH3aIs bubnuoreka [{OK
3HaHUH 10 TeMe "DIeKTpoaruHaMuKa" https://m.edso0.ru/76484025
7 KonTponbhas pabota no Teme bubmmoreka [JOK
"OnexkTpoaguHaMuKa" https://m.edsoo.ru/8ae09b98
Konebarennnas cucrema. CBoOOIHEIE
bu6mmoreka IIOK
28 kosneOaHus. 'apmoHnyeckue
https://m.edsoo.ru/7c1db385
KoJieOaHus
29 KunemaTnueckoe 1 TMHAMHYECKOE bubnuoreka [{OK
OIMCaHue KojeOaTeaIbHbIX ABIKEHUN https://m.edsoo.ru/87c¢e9498
DHepreTuyeckoe onucanue. BeiBoa
JMHAMUYECKOTO OTTMCAHUS
30 TapMOHHUYECKUX KOJIeOaHUH U3 UX bubmorexa HOK
P https://m.edsoo.ru/e3¢99692
SHEPTETHUYECKOT0 U KHHEMATHYECKOTO
OTCaHUS
bubnunorexa LIOK
31 Ammutyna u dasa kojgeOaHmit
ynau d https://m.edsoo.ru/7a0c439a
[Tepuon u yacToTa KoJIeOAHMIA.
1 [Tepron ManmbIx CBOOOTHBIX bubnunorexa LIOK

KoJIeOaHNIT MaTEMAaTUYECKOT'O
MasTHUKA. [leproa cBOOOTHBIX

https://m.edsoo.ru/e0399319




KoJie0aHUl NPY>KUHHOTO MasiTHUKA

3aryxaromue KoieOaHus.

bubnunoreka LIOK

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

bubnunorexa LIOK

34 ABTOKOIC0a

BroROICham hitps://m.edsoo.ru/6add2644
bubnunorexa LIOK

35 Pemenue 3agau https://m.edsoo.ru/addeec?1

https://m.edsoo.ru/756123c5
VYpok-koH(pepeunus "MexaHHUeCKHe
36 K(?JIGGaHI/IS(Ib BpM BIKAJIbHBIX Bubmiorexa OK
3’3 https://m.edsoo.ru/8ef587be
WHCTPYMEHTaX
O000I11IeHNE U CUCTEMATU3AIUS
. " bubanorexa [JOK
37 3HAHUHU 110 TeMe "MexaHndecKkue
https://m.edsoo.ru/eb84182f
KoJiebanus"

38 OJeKTpOMarHUTHBIE KOJICOaHusI. bubmmnoreka HOK
KonebarenbHblil KOHTYp https://m.edsoo.ru/d4adabde
®opmyna Tomcona. CBsI3b aMIUTUTYIBI

39 3apsaga KOHAEHcaTopa ¢ aMIUIUTY IO bubmorexa HOK

P 8 P ya https://m.edsoo.ru/093f9af1
CHUJIBI TOKA B KOJIEOATEIHHOM KOHTYpPE

40 3aKOH COXpaHEHUsl YHEPTUU B bubnmnoreka [JOK
UJeTbHOM KO0JIe0aTETbHOM KOHTYPE https://m.edsoo.ru/d1e2d543
3aTyxaroIue dIEKTPOMarHUTHEIE

X P but6mmorekxa [IOK
41 KosiebaHus1. BeinykneHHbIe
https://m.edsoo.ru/5¢668619
AIIEKTPOMArHUTHBIC KOJIeOaHuUs
IlepemenHsIit TOK. Pezncrop n
42 KOHJICHCATOP B LICHHU IIEPEMEHHOTO bubmmorexa TOK
a pB I p https://m.edsoo.ru/84836152
TOKa
43 Karyiika nHIyKTUBHOCTH B LIETIH but6mmoreka [IOK




IEPEMEHHOT'O TOKa

3axoH OMa AJ1s1 2JIEKTPUYECKON LN

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

44
IIEPEMEHHOTO TOKA https://m.edsoo.ru/8bae38e6
MonHOCTh IEPEMEHHOI0 TOKA.
45 AMIIUTYIHOE U JSHCTBYIOIIIEE bubmmorexa LOK
YA A IOt https://m.edsoo.ru/lcac6cdc
3HAYEHHUE CUJIBI TOKA U HAMPSKEHUS
. bubnuoreka [IOK
46 Pe3onanc B anekTpuueckoi 1enu
https://m.edso00.ru/087506df
b K
47 Pemenne 3amau nbmmorexa IO
https://m.edsoo.ru/al 6836a4
WneanpHbIif TpanchopMaTop.
pancop P bubnuoreka [{OK
48 IIpousBoacTBo, nepenaya u
. https://m.edsoo.ru/f97418ae
NMOTpeOICHUE IIEKTPUUECKOW SHEPTUH
DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE DJIEKTPOIHEPTUH.
49 Kp TBTypa HCHOHBS(;[BpaHHﬂp bubnuorexa [IOK
YIRTYP . https://m.edsoo.ru/a6f74d93
AJIEKTPOIHEPTUH B TTOBCEAHEBHOM
JKU3HHA
b K
50 Pemenue 3amau uGmioTexa O
https://m.edsoo.ru/ee6677ed
b K
51 Pemenue 3agau nbmmotexa L0
https://m.edsoo.ru/7cab59f8
O00011eHNEe U CUCTEMATU3ALIS
. " but6mmorekxa [IOK
52 3HaHUM MO TeMe "DJIEeKTPOMarHuTHhIE
| https://m.edsoo.ru/401024a9
KoJIeOaHUs
53 MexaHudecKkue BOJIHEI. bubnunorexa LIOK
XapakTepUCTUKA MEXAHUYECKUX BOJIH https://m.edsoo.ru/a58e109f
54 CBolicTBa MEXaHUUYECKUX BOJH bubmuorexa [IOK




https://m.edsoo.ru/d9ae1000

bub6nmoreka [IOK
55 3ByK. XapaKkTEpUCTUKH 3ByKa
https://m.edsoo.ru/138b6f09
56 Wndpassyk u yaprpassyk. Lllymosoe bubmumoreka [JOK
3arpsI3HEHUE OKPYKAIOLLIEH Cpeibl https://m.edsoo.ru/7380038f
57 Pemenue 3anau bubamorexa LOK
https://m.edsoo.ru/cfd918bf
53 DJIEKTPOMAarHUTHbIE BOJIHBI. bubnnorexa [JOK
H3nydeHue 3MeKTpOMarHuTHbIX BOJIH https://m.edsoo.ru/714e5db1
59 OHeprusi 3NeKTPOMArHUTHBIX BOJIH. bubmmoreka [JOK
CBoiicTBa 3JIEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818c
[Ixana >MeKTPOMarHUTHBIX BOJIH.
bubnunoreka LIOK
60 [IpumeHeHue 31eKTPOMarHUTHBIX
https://m.edsoo.ru/49bel1f9
BOJIH B TEXHHUKE U OBITY
[IpuHUMIIBI paIUOCBA3U U
61 TeJeBuIeHnA. Pagnonokamusi. bu6nmorexa LIOK
DIIeKTPOMarHUTHOE 3arps3HEHNE https://m.edsoo.ru/9f96f1{8
OKPYKaIOIEH Cpebl
2 KonrtponbHas pabora no reme bubmuoreka [IOK
"KonebGanus 1 BOTHBI" https://m.edsoo.ru/4£7985a0
63 CaerT. 3aKOH MPSAMOJIUHENHOTO bubmuoreka [JOK
pacrpocTpaHEHU CBETa https://m.edso0o.ru/f9566406
Pemenue 3aga4 Ha TpUMEHEHUE
. bubnuotexa [JOK
64 3aKOHa MPSIMOJIMHENHOTO
https://m.edsoo.ru/ea32d455
pacnpocTpaHeHus CBeTa
65 Otpaxenue ceta. [lnockoe 3epkano. bubnmnoreka [JOK
Cdepudaeckoe 3epkano https://m.edsoo.ru/a005d2bb
66 [Ipenomienue cBera. AGCOMIOTHBIN U bubnmoreka [JOK




OTHOCHTEJIbHBIN NOKa3aTeb
npenomiieHus. [lonHoe BHyTpeHHEee
oTtpaxkeHue. [IpenenbHslil yroiu
[IOJIHOTO BHYTPEHHETO OTPAXKEHUS

Pemrenne 3a1a4 Ha IPUMCHCHUC

https://m.edsoo.ru/bc2e55cd

bub6nmoreka [IOK

67 3aKOHOB OTPAYKEHHS U MPEIOMIICHUS
https://m.edsoo.ru/49d830a9
cBeTa
Xon nydeit B npuzMe. Jucoepcus
i pu A P bubnunoreka LIOK
68 cBera. CloKHBIA cocTaB 0eJIoro cBera.
https://m.edsoo.ru/d8elc3be
LBet
69 JIunzel. @OKyCHOE pacCTOsIHUE U bubmmoreka [JOK
OIITHYECKAs CHUJIA JIMH3BI https://m.edsoo.ru/60441359
70 [MocTpoenne n3o0pakeHuii B TMH3AX U bubnuoreka [IOK
UX cucTeMax. YBeEJINYECHUE JINH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3agad Ha HOCTpOCHUE
71 U300paKEeHU, 10T ael\I/)ILIX c bubmorexa HOK
P > TTOIYH hitps://m.eds00.ru/5a868£09
OMOIIBIO JIUH3
72 I'na3 xak ontnueckas cucreMa bubnmorexa OK
https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [Ipenennl
73 OPUMEHUMOCTH re(I)JMeT HUEeCKOU bubmmorexa TOK
p p https://m.edsoo.ru/cd174al10
OIITUKU
74 CKOpOCTh CBETa U METOBI €€ bubnuotexa [JOK
N3MEPEHUS https://m.edsoo.ru/f32aab06
b K
75 Hucnepcus ceera nommorexa O
https://m.edsoo.ru/lel6¢cche
buo OK
76 WNurtepdepentus cBeta nosmorexa I

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




KorepeHTHble HCTOUHUKHU. Y CIIOBUS

77 HaOJIIOJICHUSI MAKCUMYMOB U bubnmorexa HOK
https://m.edsoo.ru/c6416d48
MHUHUMYMOB
78 Penrtenue 3amau Bubmaorexa ITOK
https://m.edsoo.ru/3061de2b
bubmuorexa [JOK
7 lTpumenerie unTeppeperin https://m.edso:)l.ru/6686db08
bubnuoreka [{OK
80 Judpaxums caera https://m.edSO(])_.Iru/ 12ed04b5
81 Judpakunonnas pemeérka. Y cioBue bubnuoreka [IOK
HaOJIIOJICHUS TJIABHBIX MAaKCUMYMOB https://m.edso00.ru/f998d964
bubnuoreka [{OK
82 Pemterre 3azat https://m.edso:)_.lru/d58041 la
23 ITonnepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
ITonsapuzanus ceera https://m.edsoo.ru/e9890fe9
bubnuoreka [{OK
84 Pemerite sana hnps://m.edsoll.ru/csms158
85 CBeToBbI€ BJIEHUS B IPUPOJIE bubmmorexa LIOK
https://m.edsoo.ru/0b36363d
26 O06o0mIeHre U cucTeMaTH3aIus bubmuoreka [{OK
3HaHUHU 1Mo TeMe "OnTuka" https://m.edsoo.ru/8a14748b
g7 KonTtponbHas pabora o Teme bu6muoreka [JOK
«OnTuka» https://m.edsoo.ru/82315dd4
['paHuUIBI TPUMEHUMOCTH
28 KJIACCHYECKOM MEXaHUKH. 3aKOHBI bub6mmorexa [IOK
DJIEKTPOAUHAMUKA U IIPUHIIUII https://m.edsoo.ru/c9bd77cb
OTHOCHUTEIbHOCTH
89 ITocTynatel cienuanibHOU TEOPUH bubnuotexa [JOK




OTHOCHUTCIIBHOCTHU

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

https://m.edsoo.ru/c56f05cb

bubnunoreka LIOK

90
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amMeIJIeHre BPEMEHH U COKpaIeHUE
JUTAHBI
01 DHeprusi U UMITYJIbC PEISATUBUCTCKOMN bubmmoreka [JOK
YaCTUIIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl ¢ SHEPrUen u
. bubnuorexa [{OK
92 MMITYJIbCOM PEISATUBUCTCKON YaCTHULIBI.
https://m.edsoo.ru/b6258ffa
DHeprust MoKos
bubnunoreka LIOK
93 PaBHOBeCHOE TeII0BOE U3TyUEHHE
https://m.edsoo.ru/f54035a5
94 3akoH cMmelennsa Buna bubmotexa LOK
https://m.edsoo.ru/1c5{f752
95 TI'unotesa M. [linanka o kBaHTax. bubmmoreka IIOK
DoTOHBI https://m.edsoo.ru/a5ffa218
b K
96 OHeprus U UMNyJbC GoToHa nomorexa O
https://m.edsoo.ru/7fb307ec
97 ®oroaddext. OnbiTe A. T bubmuorexa [IOK
CroneroBa. 3akonsl (hoTodPdexra https://m.edso0.ru/8c68e5b9
VYpaBHeHue DiHIITeHA 17151
98 doroapdekra. "Kpacnas rpanuna” bubmmorexa [TOK
0P Pt https://m.edsoo.ru/01ef4556
dboTtorpdexra
99 Hasnenue cera. OnwiTh [1. H. bub6mmorexa [IOK
JleOeneBa https://m.edsoo0.ru/64b4f966
100 BomnHoBBIE CBOMCTBA YaCTHI] but6mmoreka [IOK




https://m.edsoo.ru/f59cfcec

Bosnbl ne bpoins. JinuHa BoJaHbI e

101 Bpotinst u pazmeps! odnactu bubmmorexa LOK
P pasmep . https://m.edsoo.ru/5df8baf 1
JIOKAJIN3AlUH JIBUXKYIIICHCS YaCTULIBI
102 KopnyckynsapHo-BOJIHOBOM JIyaTi3M bubmmorexa LOK
PHyCKYIp o https://m.edsoo.ru/8ccab62a
103 Judpakmus 371eKTpOHOB Ha bubnnorexa [JOK
KpHUCTaJljax https://m.edsoo.ru/30dbal8c
Cnenuduka H3MepEeHUl B MUKPOMHUDE.
wcp P R P up bubnunoreka LIOK
104 COOTHOILICHHS HEOMPeAeIEHHOCTEH
. https://m.edso00.ru/65783dec
I'eitzenbepra
bubnunoreka LIOK
105 P
CUICHHE rPa(HecKHX 3aza4 https://m.edsoo.ru/e70195bd
bubmmoteka IIOK
106 P &
CHICHHE PACHCTHRIX 3alat https://m.edsoo.ru/ee9b3182
KontpoasHas paboTra o TeMam:
107 "OCH(l:))BLI CTOI:')' "KopnyckyasapHo- bubmorexa HOK
. T PHYCIYAP https://m.edsoo.ru/c3de891a
BOJIHOBOM JlyaJIn3M
OIBITHI 110 UCCIIEIOBAHUIO CTPOEHUS
bubmmoreka IIOK
108 aroMma. [Imanerapnas Moaens aroma
https://m.edsoo.ru/312b750a
Pezepdopna
109 ITocrynatel bopa bubmorexa OK
https://m.edsoo.ru/404dfa9a
110 Buapl ciektpoB. CriekTp ypoBHE#H bubnuotexa [JOK
JHEPruu aToMa BoJa0poa https://m.edsoo.ru/cf74bl 1a
11 CHOHTaHHOE U BBIHYKJIEHHOE bubnmnoreka [JOK
H3JIyYEHUE CBETA https://m.edsoo.ru/f945d85¢c
112 Jlazep bubmuoreka [JOK




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

113

114

115

Hyxnonnas monens siapa

I'eiizen6epra-MBanenko. 3apsan u
MaccoBO€ YUCIIO siapa. M30Tomsl.

PanmoakTUBHOCTD

3aKoH pPaarOaKTUBHOI'O paciiaaa.

CBoiicTBa HOHU3UPYIOIIETO
n3ny4yeHus. Bousaue

PAAOAKTUBHOCTH Ha KHMBBIC

opranusmsl. /lozumerpus

OHeprusi CBsI3U HYKJIOHOB B siJIpe.
Snepubie cuibl. JledekT Macchl sapa.
S nepHble peakuuu. AnepHbie
peaktopsl. [IpobieMb! yrpaBiisieMoro

TEPMOSIIEPHOTO CUHTE3A.

OKOJIOTHYECKHE aCIIEKThI pPa3sBUTHA

AIEPHOMN DHEPrEeTUKH

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

bubnuoreka [{OK
https://m.edsoo.ru/aab98bef

bu6nunorexa LIOK
https://m.edsoo.ru/ff1758d0

116

Mertobl perucTpanuu u

WCCJIEIOBAHMS DJIEMEHTAPHBIX YaCTHLL.
DyHIaMEHTAJIBHBIEC B3aUMOICUCTBUS.
baproHbl, ME30HBI U JIENTOHBI.
[IpencraBnenue o CtangapTHOU
Mozenu. KBapk-rirooHHas Mozienb

aZIpOHOB

but6mmorekxa [IOK
https://m.edsoo.ru/l1ac08as5b

117

®usuka 3a npenenamu CTanaapTHON
Mozenu. TéMHas Matepus U TEMHas
sHeprus. EnuHcTBO Qusnueckoi

KapTHUHBI MUpa

but6mmorekxa [IOK
https://m.edsoo.ru/c026£fd37

118

Dtansl pa3BUTHS aCTPOHOMUHU.

but6mmoreka [IOK




3HaueHHe ACTPOHOMUH

[TprMeHUMOCTh 3aKOHOB (PU3UKH IS
00BSICHEHUS IPUPOJIbI KOCMUUYECKUX

https://m.edsoo.ru/ad73e145

bubnunoreka LIOK

119
00BbeKTOB. METO/IbI aCTPOHOMHYECKHX https://m.edsoo.ru/39¢44028
HUCCIEN0BaHUN
CoBpeMeHHbIE ONTHYECKUE
bubnunoreka LIOK
120 TEJIECKOIIbI, PAHUOTENIECKOIIHI,
https://m.edsoo.ru/4877aale
BHeaTMoc(epHass aCTpOHOMHMS
Bup 3sésnnoro neda. Co3se3nus,
. bubnuoreka [{OK
121 SIPKHUE 3BE3MBI, TIJIAHETHI, UX BUIUMOE
https://m.edsoo.ru/aac588eb
JIBIDKCHUE
Conneunas cuctema. CoJHIIE.
122 ConHe4yHast aKTUBHOCTb. MICTOUHMK bubmmorexa [OK
o https://m.edsoo.ru/22748eb4
sHeprun CosHIA U 3BE3]
3BE31IBI, UX OCHOBHBIC
bu6mmoreka IIOK
123 XapakTepUCTUKHU. [lnarpamMmma
" . " https://m.edsoo.ru/42169944
CIEKTPaJIbHBIN KJIACC — CBETUMOCTD
124 3Be3/1bI TIIaBHOM MOCIEN0BATEILHOCTH bubnmorexa OK
https://m.edsoo.ru/b3cb766¢
BnytpenHee cTpoeHue 3BE3 .
125 CoBpeMeHHbIE NPECTABIECHUS O bubmuoreka [JOK
MPOUCXO0KACHUH U ABOTonUK ColHIa https://m.edsoo.ru/d09da494
1 3BE3]1. DTambl )KU3HU 3BE3]T
Muneunsiii [1yte — Hama ['anakTuxa.
.. bubnuotexa [JOK
126 Tunel ranaktuk. YEpHbIe ABIPHI B
https://m.edsoo.ru/7cd10a0a
s/ipax rajJjakTUK
127 Bcenennas. Pacimupenue BeeneHHOM. bu6muoreka [IOK

3akon Xa66ma. Teopus bombiioro

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




128

B3pbIBaA. PenmmnkToBoe N3JIYyUYCHHUEC

Macmrabnas cTtpykTypa Beenennoil.
MeraranakTuka

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

129

Hepeménnbie mpoOieMbl aCTPOHOMUU 1

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

130

131

132

133

Pu3N4eCKui IPAKTUKYM 110 TEME
"UccnemoBaHnue MarHUTHOTO I10JIS
MOCTOSIHHBIX MarHUTOB' MJIN
"NccneqoBaHue CBOWCTB
dbeppoMarHeTuKoB" UiIn
"UccneqoBanue neiCTBUA
MOCTOSIHHOTO MarHuTa Ha PamKy C
TOKOM"

Du3HUeCKU IPAKTUKYM I10 TEME
"N3mepenue cuinsl AMiepa" win
"N3y4eHne 3aBUCUMOCTH CHJIBI
AmMriepa OT CHJIBI TOKA" MU
"OnpezeneHre MarHUTHOW WHIYKITUU
Ha OCHOBE M3MepeHus cuibl Ammepa"

Du3nUeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS

3JIEKTPOMAarHUTHOW MHIYKIWU'" WIHA 1
"Onpenenenre MHAYKIIMA BUXPEBOTO
MarHuTHOTo nosus"

Pu3nYeCKU IPAKTUKYM I10 TEME
"UccnenoBaHue IBIEHUS
camouHaykiuu'" win "COopka Moenn
3JIEKTPOMArHUTHOTO reHepaTopa”

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

bu6nunorexa LIOK
https://m.edsoo.ru/fcac91e9

https://m.edsoo.ru/c36658da

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

134

Pu3n4eCcKui IPAKTUKYM 110 TEME 1

bubnunoreka LIOK




135

136

137

138

139

"N3mepenue neproa CBOOOIHBIX
KoJIe0aHU HUTSIHOTO U TIPY>KUHHOTO
MasiTHUKOB"

DuU3nYeCKUi MPAKTUKYM 10 TEME
"[IpeoOpazoBaHue SHEPTUU B
MPY>KUHHOM MasiTHUKe"

Pu3n4ecKuil NPAKTUKYM 110 TEME
"HccnenoBaHue epeMEHHOIO TOKa
yepes M0CIIEJ0BATEIbHO COCIMHEHHBIE
KOHJCHCATOP, KaTyLIKy U pe3ucTop”
nn "UccnenoBanue paboThl
MCTOYHUKOB CBETAa B LIENIH
IIEPEMEHHOT0 TOKa"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"HN3y4yeHne napaMmeTpoB 3ByKOBOU
BOJIHBI"

Pu3NYeCcKuil TPAKTUKYM 110 TEME
"M3MepeHue nokasaresns nIpeaoMIIeHUs
crexna" win "[lonydenue
n300pakeHHs B CUCTEME U3 TIIOCKOTO
3epKaia v JUH3bI"

Pu3nYeCKU IPAKTUKYM I10 TEME
"HccnenoBaHue 3aBUCUMOCTH
(OKYCHOTO pacCTOSTHUS OT BElIeCcTBa
(Ha mpuMepe XKUAKUX JIUH3)" WIn
"N3mepenune pOKyCHOTO pacCTOSTHUS
paccenBaroUX JUH3"

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

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

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

bu6nunorexa LIOK
https://m.edsoo.ru/b100661a

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

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

140

Pu3n4eCcKuil IPAKTUKYM 110 TEME
"Habmronenue nudpakuuu,

but6mmoreka [IOK
https://m.edsoo.ru/8b7ac737
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142

143

144

145

UHTEp(EPEHITNH U TTOJIIPU3AIUU
ceera"

DuU3nYeCKUi MPAKTUKYM 110 TEME
"OnpenesieHUEe UMITYJILCA U SHEPTUU
PENIATUBUCTCKUX YacTHIl (110
doTorpadusaM TPEKOB 3apsHKCHHBIX
YaCTHUI[ B MArHUTHOM 110J1e)"

Ou3nyecKuil MPakTUKYM IO TEME
"N3mepenne noctosinHoM [lnanka Ha
OCHOBe HccieoBanus Gororpdexra"
nnu "UcciaenoBanue 3aBUCUMOCTU
CHUJIBI TOKA YEPE3 CBETOANO]T OT
HanpspkeHus"

Du3nUeCcKUu IPAKTUKYM I10 TEME
"UccnenoBanue cuekTpa
pa3peKEeHHOro aTOMapHOT0 BOAOPOAA
U U3MepeHue nocrosiHHon Pundepra”

Du3nUeCcKUu IPAKTUKYM I10 TEME
"UccnenoBanue paiioakTUBHOTO
¢doHa ¢ UCoIB30BaHUEM J103UMETpa”
i "M3ydenue nornomienus oeta-
YaCTHI] AJTTOMIHUEM"

Du3NYEeCKU IPAKTUKYM 110 TEME
"HaOmroaenus 3B€31HOT0 HEOA
HEBOOPYKEHHBIM TJIa30M C
HCII0JIb30BAaHUEM KOMITBIOTEPHBIX
MIPUIIOKEHUH TSI OTIPEACIICHUS
MOJIOKEHHUS HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIC

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

bubnuoreka [IOK
https://m.edsoo.ru/eb916f82

bu6nmorexa LIOK
https://m.edsoo.ru/ec651eb8

bu6nunorexa LIOK
https://m.edsoo.ru/c3dabe6be

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




co3Be3iusi CeBepHOro Moymapus u
spkue 3BE3a61" unu "Habmoienus B
teneckon JIyHbl, MJIaHeT, TYMaHHOCTE!
1 3BE3/THBIX CKOTIEHUN"

O000111eHrE U CUCTEMATU3ALMS
3HaHui. Posb pU3MKKM 1 acCTpOHOMHUH B

. . bub6nmoreka [IOK
146 SKOHOMHYCCKOM, TEXHOJIOTHISCKOM,
¥ . https://m.edsoo.ru/ad6ddeed
COLIMAJILHOW U ATUYECKOH cepax
JIeITCIIHHOCTH YeI0OBEKa
O000I11IeHNE U CUCTEMATU3AIUS
147 3HaHUU. Posib 1 MecTo GU3HUKHU U bubnnorexa [JOK
aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU https://m.edsoo.ru/18f19f7¢c
KapTUHE MHUpa
O06o0mIeHre U cucTeMaTr3aIus
3HaHuil. Posb ¢pusndeckoil Teopun B
OPMHUPOBAHUHU MPEJICTABICHUN O
148 $H§Hq§:Koﬁ Ka Tl:IHe MHpa, MECTO bubmmorexa [TOK
! ap pa, https://m.edsoo.ru/e7d400f4
¢u3nyecKoil KapTUHBI MUpa B 0011IEM
PAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX MPEJICTABIICHUN O TIPUPOJIC
149 O06o0mIeHre U cucTeMaTHu3aIus bubmuoreka [{OK
3HaHuM o teMe "Kunemaruka" https://m.edsoo.ru/b032fc4b
150 O06o01IeHre U cuCcTeMaTH3alus bubmmoreka [JOK
3HaHui no teme "Kunemartuka" https://m.edsoo.ru/4e31b507
151 O00011eHNe U CUCTEMATU3ALIS but6mmorekxa [IOK
3HaHu# 110 Teme "Jlunamuka" https://m.edsoo.ru/2dfbafc5
O06o001IeHre U cucTeMaTH3aIus
. " bubnunoreka LIOK
152 3HaHUi 1o Teme "CTaTuka TBEp0TO

Tenma"

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




O000111eHrE U CUCTEMATU3ALMS

bu6nmoreka [IOK

153 3HAHUU 110 TeMe "3aKOHBI COXPaHEHUS
" P https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O000111eHNE U CUCTEMATU3ALMS
N " bu6nmoreka [IOK
154 3HaHUH 110 TeMe "OCHOBEI
. " https://m.edsoo.ru/ed440ca8
MOJIEKYJIIPHO-KHHETUYECKON TEOPHUH
O0001IeHNEe U cCHCTEMATH3AINS
. " bubnunoreka LIOK
155 3HaHui no Teme "TepMoauHaMuUKa.
" https://m.edsoo.ru/c63f7¢c10
TemnmoBble MaIIUHEI
O0001IeHNE U CHCTEMATH3AINS
156 3HaHUM 10 TeMe "ArperaTHbie bubmmoreka [JOK
cocTossHUS BemecTBa. Ma3oBbIe https://m.edsoo.ru/1d36b5b1
nepexomnl"
O00011eHNEe U CUCTEMATU3ALIS
o " bubnunorexa LIOK
157 3HaHUN 10 TeMe "DIIEKTPUYECcKoe
" https://m.edsoo.ru/3bf0def9
moJie
O0001IeHNE U CHCTEMATH3AIINS
158 3gaHui 110 Teme "I1oCTOsTHHBII Bubmuorexa IOK
. " https://m.edsoo.ru/71453ee6
AIIEKTPUICCKUI TOK
O00011eHNE U CHCTEMATH3AIINS 6 LOK
N HOIHOoTEKA
159 3HaHUN 110 TeMe "TOKHU B Pa3IMUHBIX
" https://m.edsoo.ru/3d40077a
cpenax
160 O00011eHNe U CUCTEMATU3ALIS bub6mmorexa [IOK
3HaHUU 1o TeMe "MaruutHoe moie" https://m.edsoo.ru/3b4c06ae
PesepBurrii ypok. O000111€HIE U
P P . bubmuorexa [JOK
161 CHUCTEeMaTH3aIus 3HaHUH 110 TEME
" " https://m.edsoo.ru/053e2248
DNIeKTpOMarHuTHas WHYKITUS
162 PesepBublit ypok. O0o0mIeHNE U bubmuotexa [JOK




CHCTEMATU3ALMS 3HAHUH T10 TEME
"Mexanudeckue konebanus"

PesepBHbIil ypok. O0001ICHNE 1

https://m.edsoo.ru/d6310bfd

. bubnuorexa [IOK
163 CHUCTEMAaTH3als 3HAaHUH 10 TEME
" " https://m.edsoo.ru/5e2bb83d
DIIeKTpOMarHuTHBIE KoJIeOaHus
PesepBHeiit ypok. O600ICHHE U
164 CHCTEeMAaTU3alMs 3HaHUI 110 TEME bubnunoreka LIOK
"MexaHU4YEeCKHUE U JIEKTPOMArHUTHbHIC https://m.edsoo.ru/96a7a2dd
BOJIHEI"
PesepBueiil ypok. O000mEHNE U
P P . bubnuorexa [{OK
165 cHCTEMAaTHU3alUs 3HaHUH 110 TEME
" " https://m.edsoo.ru/52ad 1603
Onruka
PesepBueiil ypok. O000mEHNE U
P P . bubnuorexa [{OK
166 CHCTEMAaTHU3alMs 3HAaHUH 110 TEME hitos://m.ed I
ps://m.edsoo.ru/Sbeclc
"OcnoBel CTO"
PesepBHbIil ypok. O000IIEHNE U
P P N bubnuorexa [{OK
167 CHCTeMaTH3alus 3HaHUH 110 TeMe
" N " https://m.edsoo.ru/f7¢59d38
KopmyckynsipHO-BOTHOBOM JTyain3m
PesepBHbIil ypok. O000IIEHNE U
P 7P . bubmuorexa [IOK
168 cucTeMaTu3alus 3HaHUH 110 TEME
" " https://m.edsoo.ru/1f511654
du3uka atoma
Peseprubrit ypok. O6001eHNE 1
169 CHCTEeMaTH3allMsI 3HAaHUH 10 TeMe bub6mmorexa [IOK
"®u3nKa aTOMHOTO sApa U https://m.edsoo.ru/905¢5ce0
3JIeMEHTapHbIX YyacTull”
PesepBurrii ypok. O000111€HIE U
P P . but6mmoreka [IOK
170 CHUCTEMAaTH3alys 3HaHUH 110 TEME

"OnemeHTsl acTpouzuxu"

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




OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

170

16







ITPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHMUAA
OCHOBHOM OBPA30OBATEJIbHOM IMPOI'PAMMBI10 KJIACC

Kon
MPOBEPSIEMOT0
pe3yJbTara

10.1

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

JleMOHCTpHpOBaTh Ha MPUMEPAX POJIb U MECTO (U3UKH B (OPMUPOBAHUU
COBPEMEHHON HAYyYHOW KapTHHBI MUpPa, B Pa3BUTHU COBPEMEHHOW TEXHUKHU
Y TEXHOJIOTHUM, B TPAKTUUYECKOHN JEATEIbHOCTH JIFOJEH

10.2

Y4uuThIBaTh TPaHUIBl MPUMEHEHHS W3YYEHHBIX (U3NYECKUX MOJIENICH:
MaTepHaibHas TOUKa, MHEPIHaJIbHas CUCTeMa OTCUETa, aOCOIIOTHO TBEPIOE
TEJIO, UJICATBHBIN ra3; MOJEIN CTPOCHHS Ira30B, )KUJIKOCTEH U TBEPIBIX TEIl,
TOYCYHBIN AJIEKTPUUECKUM 3apsil — IPU pelieHUH (PU3NYECKUX 3a/1a4

10.3

10.4

PacniozHaBaTh pu3udeckue sBICHUS (MIPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJISIPHO-KUHETUUECKOH TEOpUU  CTPOEHUs
BEUIeCTBA M DJIEKTPOJWHAMUKHM: PABHOMEPHOE U PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE JBMKEHHE, CBOOOJHOE TMaJeHUe TeJl, ABUKEHHE 10
OKPY)KHOCTH, HMHEpLHMs, B3aumojeiictBue Ttei; Auddy3us, OpoyHOBCKOE
JBYDKEHUE, CTPOEGHHUE KMJIKOCTEH U TBEPABIX TN, U3MEHEHUEe 00bEMa Ten
OpU HarpeBaHUM (OXJIAXKIEHHM), TEIJIOBOE paBHOBECHE, MCIAPEHHUE,
KOHJIEHCallys, IIJIaBJIeHHe, KpUCTAJUIN3aLus, KUIIEHHE, BIAXKHOCTh BO3/1yXa,
MOBBILICHHUE J1aBJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM COCY/JI€, CBSI3b
MEXJly apaMeTpaMM COCTOSIHUS ra3a B M30Ipoleccax; dJIeKTpU3alus Ted,
B3aMMO/ICHICTBUE 3apsI0B

OnuceiBaTh MEXaHUYECKOE JBMKEHHUE, UCHOJb3Ys (PU3MUECKUE BEINUYHUHBI:
KOOPJAMHATA, YTh, [IEPEMEILEHHE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUIIa,
UMITYJIbC ~ T€Jla, KUHETUYECKas DJHEprus, IOTEHUWaJIbHAs JHEPIUs,
MexaHuuyeckas paboTa, MeXaHHWYeckas MOUIHOCTb; TIpU  OINKUCAHUU
MPaBWIBHO TPAaKTOBaTh (PU3UYECKUN CMBICI HCHOJIb3YEMbIX BEIMYMH, HUX
0003Ha4YeHHs] W EIWHUIBl, HaXOAWUThb (OPMYJIbl, CBS3BIBAIOLIUE JIAHHYIO
(bu3MUecKyro BETUUUHY C IPYTHMHU BEIMYMHAMU

10.5

10.6

OnuceiBaTh U3yYEHHbIE TEIJIOBBIE CBOMCTBA TEJl M TEIUIOBBIE SIBJICHUS,
UCIOJIB3YS (PM3MUECKHUE BEJMUMHBIL: JaBJIEHUE Ta3a, TeMIlepaTypa, CpeaHss
KMHETHYecKas SHEprus Xa0THUYECKOTO JIBUKECHUS MOJIEKYII,
CpeIHEeKBaJIpaTUyHasi  CKOPOCTb  MOJIEKYJ,  KOJMYECTBO  TEIJIOTHI,
BHYTPEHHSII JHEprusi, padora rasa, KOX(QQHUIMEHT IOJE3HOrO ACHCTBUS
TEIUIOBOTO JABHUTraTeNsl; MPU ONMMCAHUU MPAaBUIBHO TPAKTOBATh (PU3NUECKUI
CMBICJI UCHOJIb3YEMBIX BEIMYUH, UX OOO3HAYEHHS W €AWHUIBI, HAXOJIUTh
(dopMyInbl, CBS3bIBAIOIIME TAHHYIO (DU3UYECKYIO BEIUYMHY C JAPYTHMH
BEJIMYMHAM

OnuceIBaTh HN3YUCHHBIC QJICKTPHUICCKUC CBOMCTBa BCIICCTBA u
QJICKTPUYCCKUC SBJICHUA (HpOLICCCLI), HCIIOJIb3YS (bPI3PI‘-ICCKPIC BCJIIMYHHBI:




10.7

ANEKTPUYECKUN 3apsill, SJEKTPUYECKOE TMOoJie, HaNpsLKEHHOCTh IO,
MOTEHIIKaN, Pa3HOCTh MOTEHIIMAIOB; MIPH ONMKMCAHUU MPABUIBHO TPAKTOBATh
(bu3HYECKU CMBICIT HCTIOIb3YyEeMbIX BEJIMYUH, UX 0003HAUYEHUS U €IUHUIIBL;
yKa3bIBaTh (POpPMYJIbI, CBS3BIBAIOIINME JAHHYIO (DU3MUYECKYI0 BEITUYHMHY C
JIPYTMMH BETUUMHAMU

aHATU3UPOBATh (PU3UYECKHE TPOLECCH U SBJICHUS, HCIIONB3Ys (PU3MUYECKHE
3aKOHbl M TPUHIMUIIBL 3aKOH BceMupHoro tsrotenus, I, II u III 3akonbl
HploTOHa, 3aKOH COXpaHEHUs MEXaHWYECKOW IHEpPruH, 3aKOH COXpPaHEHUS
UMITyJbCa, MPUHLUI  CYNEPHO3UIMH CHUJI, TMPUHIUI PABHOIPABHSI
WHEPLUATBHBIX CHUCTEM OTCYETa; MOJEKYISIPHO-KMHETUYECKYIO TEOPHIO
CTPOEHHMS BEILIECTBA, I'Aa30BbIE 3aKOHbBI, CBA3b CPEIHEH KUHETHYECKON
SHEPTUU TEIUIOBOTO JBWKCHHS MOJEKYJI C aOCONIOTHOW TeMIlepaTypoH,
NEepBBIH 3aKOH TEPMOJUMHAMHMKHU; 3aKOH COXPAHEHHS 3JIEKTPUUYECKOrO
3apsaa, 3akoH KyioHa; mpu 3TOM pa3iauyarh CIOBECHYHO (DOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOEe BBIPAKEHUE M YCIOBUS (TpaHUIlbI, 00JIacTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE IPUHUMUIBI JIEHCTBUS MallUMH, HOpUOOpPOB U
TEXHUYECKUX  YCTPOMCTB;  pa3iuuyaTh  yCJIOBUS MX  0€30IacHOro
MCII0JIb30BaHUs B IOBCEIHEBHOM JKHU3HU

10.9

BBINONHATE 3KCIIEPUMEHTBI 110 HMCCIICOBAHUIO (DU3UYCCKUX SIBICHUU |
MponecCcoOB C UCIIOJB30BAHUECM NIPAMBIX U KOCBCHHBIX HSMCpCHHﬁ; IIpHU 5TOM
dbopmynupoBath npodiemy (3a7ady) U THUIOTE3y Y4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY W3 IMPEIJIOKEHHOTO 000pYyI0BaHUS, TIPOBOJUTE OIIBIT
1 (GOpMYJINPOBATH BBIBOJIbI

10.10

10.11

10.12

10.13

10.14

OcymiecTBiIATh NpsIMblE M KOCBEHHbIE M3MEpPEHUs (PU3MUECKUX BEIUYMH;
[P 3TOM BBIOMpATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHUN

HccnenoBaTh 3aBUCHMOCTH  MEXIy (PU3UYECKUMH  BEIMYMHAMHU C
WCIIOJIb30BAHUEM TMPSAMBIX HU3MEPEHUW; MpU STOM KOHCTPYHPOBATh
YCTaHOBKY, (DUKCHpOBaTh  pe3ylbTaThl  MOJYyYEHHOW  3aBUCUMOCTHU
(GU3HMYECKUX BEIUYMH B BHJE TAaOMUIl W TpaduKOB, Ne€JIaTh BBIBOJIBI I10
pe3ynbTaTam MCCIIeI0BaHUS

CobmoiaTh mpaBmiia 0€30MacHOro TPyAa NPy MPOBEIECHUN UCCIETOBAaHHHN B
pamMKax  y4eOHOTO  OKCHEpHUMEHTa, Y4eOHO-HCCIEI0BaTENbCKOW U
MPOEKTHOH AESITENFHOCTU C MCIOIh30BAaHUEM U3MEPHUTENbHBIX YCTPOUCTB U
71a00paTOPHOTO 00OPYIOBAHUS

Pemarp pacuérHbie 3amauu C SIBHO 3aJlaHHOM (PU3UYECKONH MOJENbIo,
UCTIONB3YS (PU3UYECKUE 3aKOHBI M MPUHIIUITBI; HA OCHOBE aHAllu3a yCIOBHS
3aJaui BBIOUPATh (PU3UYECKYI0 MOEINb, BBICTATh (DU3MUECKHE BETUYHHBI
U QopMynbl, HEOOXOAWMBIE [JIsi €€ pelieHHs, MPOBOAUTH pPacuéThl U
OIICHUBATH PEATHHOCTH MOJYUYEHHOTO 3HAYCHHS (PU3HUECKON BEIIMUNHBI

Pemiate Kau4C€CTBCHHBIC 3aga4uu: BBICTpPAanNBATh JIOTHUYCCKH
HCIMIPOTUBOPCUMUBYIO IICIIOYKY paCCY)KI[eHI/Iﬁ C OHOpOfI Ha H3Y4YCHHBIC




3aKOHBbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘-IGCKI/Ie SABJICHUA

10.15

Hcnonb3oBaTh  HpU  pelIeHMH  y4eOHBIX  3aJjad  COBPEMEHHBIE
UHPOPMALIMOHHBIE  TEXHOJOTUM Ui TOMCKA, CTPYKTYPUPOBAHUS,
UHTEpIIpETAllUM U TPEACTABICHUS Yy4YyeOHOM U HAy4yHO-TIONYJSpPHOU
uHpOpMaLMK, TONYYCHHOM U3 pa3IMYHBIX HCTOYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aEMyI0 HH(POPMAIUIO

10.16

10.17

10.18

[TpuBOIUTE IPUMEPHI BKJIA/Ia POCCUNUCKUX U 3apYOSKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOIIETO MHpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTUHN

Hcnonp30BaTh TEOPETUYECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOW KU3HH
s obOecrieueHrss 0€301ACHOCTH TIPH  OOpalleHHH C MpuOoOpaMH |
TEXHUYECKHMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3JI0POBBSI M COOJIFOICHUS
HOPM 9KOJIOTUYECKOTO TTOBEICHUS B OKPYKAIOIIEH cpere

PaGorarh B rpymme C BBIIOJHCHUEM pPa3IMYHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy IPYIIIbI, PAIMOHATIBHO PACHPEACIsATh O0SI3aHHOCTU U
IUIAHUPOBATh JCATEIBHOCTh B HECTAHIAPTHBIX CHUTYAIMsX, aJCKBaTHO
OLICHUBATh BKJIAQJ KAXKIOTO W3 YYaCTHUKOB TPYIIbI B pEIICHHE
paccMaTpuBaeMoid MPoOIeMbI

11 KVIACC

Kon
NpoBepPsSIEeMOro
pe3yabTara

11.1

IIpoBepsiemble mpeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeILHON MPOrPaMMbl CpeIHero 0011ero oo0pa3zoBaHus

JleMoHCTpHpOBaTh Ha MpUMEpPAxX poJib U MecTO (U3UKH B (GOPMUPOBAHUU
COBPEMEHHOM HAYYHOW KapTHHBI MUpPa, B PA3BUTHU COBPEMEHHOU TEXHUKH
U TEXHOJOTHH, B IPAKTHUUYECKOW IEATEIbHOCTH JIIOAEH, LEIOCTHOCTH U
€IMHCTBO (PU3NYECKOI KapTHHBI MUpa

11.2

VYuuThiBaTh TpaHUIIBl MPUMEHEHUS H3YYEHHBIX (QU3UUYECKHX MOJEIIEH:
TOYEYHBIM JJIEKTPUYECKUHN 3apsj, sAepHas MOJEIb aToMa, HYKJIOHHAs
MO/JIeJIb aTOMHOTO si/Ipa MpH pelIeHUH (PU3NUYECKHX 3a]a4

11.3

Pacnio3naBath (uznueckue sBIeHUs (MPOLEeCcChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB OJICKTPOJMHAMHUKH W KBAaHTOBOW (HU3UKH: DIICKTPUYCCKAs
POBOJUMOCTb, TEIIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JCHCTBUSI
TOKa, B3aMMOJICHCTBHE MAarHUTOB, 3JICKTPOMArHUTHAsI UHIYKIIUS, ICHCTBHE
MarHUTHOTO TIOJSE Ha TMPOBOJHUK C TOKOM U JBWXKYINHUICS 3aps,
AIIEKTPOMArHUTHBIE KoneOaHus " BOJIHBI, NpSMOJIMHEHHOE
pacnpocTpaHeHHE CBETa, OTPaKEHHE, NpEeIOMIIeHHne, WHTepdepeH s,
nudpakiys U MONSApU3aIMs CBETA, AUCHEPCHs CBETa, (POTOAIEKTPHUUESCKHIA
s dext (porodddexT), cBeTOBOE AaBi€HHE, BOSHUKHOBEHHE JIMHEHYATOTO
CIeKTpa  aTtoMa  BOJOPOJa,  ©CTECTBEHHAas WM MCKYCCTBEHHAs




pPaanoOaKTUBHOCTDb

11.4

OnuceiBaTh U3yYEHHbIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE, DIEKTPUUECKYI0 IPOBOAUMOCTh pAa3JIMYHBIX CpeA) U
AIIEKTPOMArHUTHBIE  SBICHHUS  (IIPOLECCHI), HCIONB3YS  (pu3MUecKue
BEJIMYUHBI: YICKTPUUIECCKUN 3apsl, CUila TOKA, dJIEKTPUUYECKOE HANPSKEHUE,
AIIEKTPUUYECKOE COMPOTUBIICHHE, pasHOCTh mnoreHnuanos, JJC, pabora
TOKa, MHIAYKIMS MarHUTHOro nois, cuina Awmmepa, cwia JlopeHua,
MHIYKTHUBHOCTb KATYIIKH, SHEPTUs JIEKTPUUECKOTO U MarHUTHOTO IOJIEH,
IEepUoJl U YacToTa KOJIeOaHUM B KoyieOaTelnbHOM KOHTYpe, 3apsi M cuia
TOKa B IpoOllecCe TapMOHMYECKMX 3JEKTPOMAarHUTHBIX KosieOaHuH,
(GoKycHOE paccTOsIHHE M ONTHYECKas CHjla JIMH3BL, IPH OMHCAHUH
NPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIIOJNB3YEMBIX BEJIWYHMH, UX
0003HAUeHHsI W EIWHHIIBI; YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOLINE TAHHYIO
(GU3HYECKYIO BEJIMYUHY C APYTUMU BEJIMYUHAMU

11.5

OnuceiBaTh HM3y4YeHHBbIE KBAHTOBBIE SIBICHHS M MIPOIECCHI, HCIOIb3YS
($u3HYEeCKrEe BETUYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI
M YacToTa CBETa, SHEPrusl M HMITYyJIbC (POTOHA, MEpPHOA IOJIypacmaja,
SHEPTUsi CBS3M ATOMHBIX fJI€p; MPU OMUCAHUU MPABUIBHO TPaKTOBATH
(U3UYECKUN CMBICI UCTIONB3YEMBIX BEIMYHMH, UX 0003HAUYCHUS U €IUHULIBI;
yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DU3MUECKYI0 BEITUYHMHY C
JPYTMMH BETUYMHAMU, BBIUUCIISITH 3HAaUeHNE (PU3UYECKON BETUYHHBI

11.6

11.7

11.8

AHanu3upoBath (U3NIECKHUE MPOLECCH U SIBICHUS, HCIIONB3Ys (PU3HMUECKue
3aKOHBl M NPUHLUIBLI: 3akoH OMa, 3aKOHBI [OCJIEI0BaTEIbHOTO U
HapajyIeJIbHOTO COEAMHEHUs IPOBOJHUKOB, 3akoH Jlxxoynsa — JIeHna, 3akoH
AIIEKTPOMAarHUTHOW MHAYKLHWHU, 3aKOH NPSMOJIMHEHHOIO pacipOCTPaHEHUS
CBETa, 3aKOHBbl OTPAJKEHUS CBETA, 3aKOHBI NPEJIOMIICHUS CBETa, ypPaBHEHUE
OnHiTeiiHa 11 QoTtosddexTa, 3aKOH COXpaHEHUs DSHEPrUH, 3aKOH
COXpaHEHMs UMITYJIbCA, 3aKOH COXPAHEHHUs DJIEKTPUUYECKOTO 3apsja, 3aKOH
COXpPaHEHMsI MacCOBOIO 4YHCla, MOCTyNaTel bopa, 3aKOH pagrOaKTHUBHOIO
pacraza; Mpu 3TOM pas3InyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTUYecKoe  BbIpaXX€HHWE M ycjoBHs  (TpaHMIbl,  oO1acTu)
MPUMEHUMOCTH

Omnpenendarb HampaBiI€HUE BEKTOpa MWHAYKIUMUM MAarHUTHOTO  TOJIA
MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHiia

Ctpouth M ONMUCHIBaTH H300pakeHHE, CO3JAaBAEMOE IUJIOCKHM 3EpPKaJoM,
TOHKOH JTUH30U

11.9

BrimmonsaTe OKCIICPUMCHTBI I10 HCCIECAOBAHHUIO (1)I/I3I/I‘—ICCKI/IX SIBJICHUA U
MMponeCcCoOB C UCITOJB30BAHUEM ITPAMBIX U KOCBECHHBIX HSMGPGHHﬁ; IIpu 5TOM
dbopmynupoBath podiemMy (3a1ady) U THIOTE3y YI4EOHOTO IKCIIEPUMEHTA,
coOupaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO 000pYyI0BaHUS, MPOBOJUTEH OIBIT
1 GOPMYIUPOBATH BBHIBOJIBI

11.10

OcymecTBIsITh NpsIMblE M KOCBEHHbIE M3MEpPEHUS (PU3NYECKUX BEIMYUH;
IpU 3TOM BBIOMPATh ONTHMAJIbHBIA CHOCOO HM3MEpPEHUs U MCHOJIb30BaTh




U3BECTHBIE METO/bI OLIEHKH IOTPEIIHOCTEN U3MEPEHUN

11.11

11.12

11.13

11.14

11.15

11.16

HccnenoBaTh 3aBHCHMOCTH (PM3UYECKUX BEIMYMH C HCIOJIb30BaHUEM
OpSAMBIX U3MEPEHUH; IpU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHPOBAThH
pe3ybTaThl TOJYYEHHONW 3aBUCUMOCTH (U3UYECKUX BEIMYMH B BHJIE
TaOIUI U TPaQUKOB, AETATh BBIBOABI 110 Pe3yJIbTaTaM UCCIIEIOBaHUS

Cobmoath mpaBuiia 0€30MacHOTO TPYy/a P MPOBEACHUH HCCIICIOBAHUIT B
paMKax  y4eOHOTrO  JKCIIEPUMEHTa, Y4eOHO-HCCIICIOBATEIILCKOW  H
HpOCKTHOI\/'I ACATCIIBHOCTU C UCIIOJIb30BAHHUEM U3MCPUTCIIBHBIX YCTpOﬁCTB u
1abopaTopHOTrO 000PYIOBaAHUS

Pemate pacuérHble 3aauud ¢ SIBHO 3aJaHHON (DU3UYECKON MOJENbIO,
UCIIONB3Ys (PU3HYECKUE 3aKOHBI M MPUHIIMITBI; HA OCHOBE aHAJIM3a YCJIOBUS
3a/1a4u BHIOMpaTh (PU3UUYECKYIO MOJCIb, BBIICIATh (PU3UUECKUE BEITUYHHBI
U (QopMyIbl, HEOOXOAWMBIC JUIsi €€ pEeHmIeHHsS, MPOBOAUTH PACUEThl U
OIICHUBATh PEATbHOCTh IMOJIYICHHOTO 3HAYCHHSI (PHU3UICCKON BEITHUNHBI

Pemats Ka4CCTBCHHBIC 3aJa4du: BBICTPAaUBATb JJOI'MYCCKHU
HCIIPOTHUBOPCUMUBYHO LCIIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HU3YYCHHBIC
3daKOHBbI, 3dKOHOMCPHOCTHU U (I)I/I3I/I‘IGCKI/IC SABJICHHUA

Hcnonb3oBaTh  HpU  pelleHUH  y4eOHBIX  3ajJjad  COBPEMEHHbIE
UHPOPMALIMOHHbIE  TEXHOJIOTMM Ui IIOMCKA,  CTPYKTYPUPOBAHUS,
UHTEpIpeTallud U MpeJICTaBlIeHUs] Y4eOHOH M  Hay4yHO-IOMYJISIPHOM
uHpOpMaLlUY, MOJYYEHHOM U3 pa3jIMYHBbIX HCTOYHUKOB; KPUTHUYECKH
aHAJIU3UPOBATh M0JIy4yaeMyH0 HH(DOpMaLuIo

OOBSICHATh MPUHLUUIBI JEHCTBUS MAIMH, HNPUOOPOB U TEXHUYECKUX

YCTPOMCTB; pa3nuyaTh YyCIOBHS UX O€30MacHOr0 WCMIOJIb30BAaHUS B
MOBCEIHEBHON KU3HU

11.17

[TpuBOIUTE PUMEpPHI BKJIA/1a POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB
B pa3BUTHE HayKd, B OOBSCHEHUE IPOLECCOB OKPYKAIOLIETO0 MHUDA, B
pa3BUTHE TEXHUKU U TEXHOJIOTUN

11.18

Hcnonp30BaTh TEOpETUUYECKHE 3HAHUS MO (U3MKE B MOBCEIHEBHOM KM3HU
st obecrieyeHust 0e30macHOCTM Npu  oOpallleHuu ¢ npudopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, JUISI COXPAHEHUS 3/I0POBBS M COOIIOICHUS
HOPM 5KOJIOTHYECKOT'0 MOBEICHUS B OKPYXKAIOLIEH cpeie

11.19

PaGorate B rpymnme C BBIINOJHEHUEM pA3TUYHBIX COIMATIBHBIX POJIEH,
MJIAaHUPOBATh PadOTy TPYMIIBI, PAMOHATBHO PACIPEACIATh 00I3aHHOCTH U
IJIAaHUPOBATE JACATCIBHOCTh B HCECTAHAAPTHBIX CUTYyalHMAX, aJACKBATHO
OLCHMBATb BKJIaJ KaXJAO0ro M3 YYAaCTHUKOB TIPYIIblI B PCIICHHUC
paccMaTpuBaeMoi TpoOIeMBbI




ITPOBEPAEMBIE 3JIEMEHTbBI COAEPKAHUSA

10 KITACC

Kona Koa npoBepsiemoro

pa3aejia IJIEMEHTA

HPOBepﬂeMBIe IJIEMEHTHBI COAECPKAHUSA

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

1.1

®usuka — Hayka o npupoae. HayuHble meTonambl
IIO3HAHMSI OKPYXKarolero Mupa. Poss sxkcriepumenTa
U TEOpUM B IIPOlLlECC€ TMO3HAHUA IPUPOIBL.
DKCrepuMeHT B (pu3uke

1.2

MonenupoBanue ¢usmueckux  SABICHUH |
nporieccoB. Haywnple rumote3sl. ®Dusndeckue
3aKOHBl M TEOpHM. ['paHUIBl PUMEHUMOCTH
¢u3nyeckux 3aKOHOB. [IpMHIMII COOTBETCTBHSI.
Porb m wmecro ¢msukun B hopMHpOBaHHH
COBPEMEHHOM  HAay4yHOH  KapTHUHBI MHpa, B
NPaKTHYECKOH JIESITENbHOCTH JIIOICH

MEXAHHUKA

2.1.1

#HHParHH#KHUHEMATHUKA

Mexannueckoe — nBwkeHue.  OTHOCUTENIBHOCTD
MexaHuueckoro JaBmxkeHus. Cucrema oTcuéra.
Tpaexropus

2.1.2

[Tepememienne, CcKOpocTb (CpeAHsss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHHE MaTepHalIbHOM
TOYKH, UX MPOEKUUU HA OCU CHUCTEMBI KOOPAMHAT.
CrnoskeHue nepeMeIeHnii 1 CI0)KEHNE CKOPOCTEN

2.1

2.13

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSAMOJIUHEITHOE
IBIWKEeHHE. ['paduku 3aBUCUMOCTH KOOPJIMHAT,
CKOPOCTH, YCKOPEHHS, IyTH U TEepeMENICHUs
MaTepUAIbHON TOUYKU OT BPEMEHU

2.14

2.1.5

2.1.6

CBoOoaHoe majieHre. Y CKopeHue CBOOOTHOTO
HagcHUs

KpuBonuneiinoe JBHIKEHHE. PaBHOMepHOE
JIBUOKEHUE MaTEpPUAJIbHOW TOYKU IO OKPYKHOCTH.
YrnoBast CKOpOCTb, JTUHEWHAs CKOpoCTh. [lepuon u
yactoTa. L{eHTpocTpeMHUTENbHOE YCKOPEHUE

TexHuuueckue YCTPOﬁCTBaI CIINAOMCTP, ABUKCHUC
CHapsA 0B, HCTIHBIC U PpCMCHHBIC IICpCAaAYn

[Ipaktuueckue paboTel. M3mepeHne MrHOBEHHOU
ckopocTH. MccienoBaHne COOTHOLICHHSI MEXIY




2.2

2.3

MIyTSMH, [IPOMICHHBIMU TEJIOM 3a
HIOCJICIOBATENbHBIC PABHBIC MPOMEKYTKH BPEMEHH
IpH PaBHOYCKOPCHHOM [BIDKCHHHM C HAYaJIbHOM
CKOPOCTBIO, PaBHOH Hynr. V3ydeHue ABHIKEHHS
HapuKa B BS3KOW JKUIKOCTU. V3ydeHne ABHIKCHUS
Tena, OpOIIEHHOTO TOPU30HTAIBHO

##HtPar### IMTHAMUKA

221

222

IIpunnun orHocurensHOocTH ['anmunes. Ilepsbiid
3ak0oH HprotoHa. IHepuaibHble CUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHIMI cyneprno3uiu Cuil

223

Bropoii 3akoH HproTOHA [1U11 MaTEpUAIBHON TOYKU B
unepuuanbHoit cucreme orcuéra (MCO). Tperuit
3akoH HproTOHa [U1 MaTepUaIbHBIX TOYEK

224

2.2.5

3akoH BceMUpHOTO TsAroTeHus. Cuna TSHKECTH.
[lepBas kocMuueckasi CKOpocTb. Bec tena

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe TtpeHue. Cuna TpeHUS
CKOJIbXKEHHUS M cuita TpeHus mokos. Koadduuument
TpeHus. Cuia CONpPOTUBIICHUS IPU JBIKEHUH Tea
B JKUJIKOCTH HJIH ra3e

227

2.2.8

229

[TocrynarensHOe W  BpamaTeIbHOE  JIBHIKCHUE
a0COIOTHO TBEPAOIO TEa

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpaIllCHHUS.
[I;meyo cumbl. YcnoBust paBHOBECUS TBEPAOIO TEa B
nCo

TexHuueckue YCTpOﬁCTBaZ HNOAIIHUITHUKHU, IBUKCHUC
HCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHUS
Opycka IO HAaKJIOHHOM IUIOCKOCTH MO AeHCTBHEM
HECKOJIBKUX CHiI. MccienoBaHue 3aBUCHUMOCTH CHIT
VIOPYTOCTH, BO3HUKAWOIIUX B JaedhopMupyeMoit
NpYXUHE W PE3MHOBOM 00pasile, OT BEIMYUHBI UX
nedopmaruu. VMccrnenoBanue yclIoBUN paBHOBECHS
TBEPAOIO TENA, UMEIOIIETO OCh BPALLICHUS

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

2.3.1

232

233

Nmmynse MaTepUalbHOM  TOYKH, CUCTEMBI
MaTepuaIbHbIX ToueK. IMIysbC cuiibl U U3MEHEHUe
UMIIyJIbCa Tea

3akoH coxpaHeHust nmiyiabsca B ICO. PeaktuBHOE
JIBUKECHHE

PabGora cunel




234

MOoOIIHOCTh CUIBI

235

2.3.6

2.3.7

Kunernueckast dSHeprusi MarepUalbHOH  TOYKH.
TeopeMao KMHETUYECKOU dHEPIUU

[TorennmanpHas sHeprus. [loTeHManbHas dHEPrUs
yIpyro nehopMUPOBAHHOU MIPY>KUHBI.
[ToTenmanpHas SHEPTUs Teja BOJMU3M MMOBEPXHOCTH
Seman

IloTennmanbHEIe 1 HENOTCHIMAIBbHEBIC CHIIBI. CBSA3b
pa6OTBI HECIMOTCHLIUAJIBHBIX CHJI C HW3MCHCHHEM
MEXaHU4YeCKOM OHCPIrunl CHUCTEMBI  TCII. 3akoH
COXpaHCHUA MEXaHUYeCKOM SHEPIrun

2.3.8

Yupyrue u Heynpyrue CTOJIKHOBEHUS

239

2.3.10

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

[TpakTuueckue padotel. M3yueHue cBA3M CKOpOCTEi
Tel mpu Heymnpyrom ynape. MccnemoBaHue cBS3U
paboThl CHUIIBI C U3MEHEHHEM MEXaHHYECKOM
SHEPTUU Tela

3 MOJIEKVYJISIPHAS ©®U3UKA U TEPMOJAMHAMUKA
##H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

OcHoBHbIE MOJIOKEHUS MOJIEKYJIIPHO-

311 KMHETUYECKON Teopuu. BpoyHOBCKOE JBUKEHUE.
Huddysus. Xapakrep ABMKESHUS U B3aUMOJCHCTBHS
4acTHUL BENIECTBa
Monenu cTpoeHHsl ra3oB, XKHJIKOCTEH U TBEPIBIX

3.1.2 Tel W OOBSICHEHHE CBOWCTB BEIIECTBA Ha OCHOBE
3TUX MOJENEN

313 Macca MOJIEKYII. KomnuectBo BEIIECTBA.
[TocrossuHas ABoraapo

31 314 TennoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Llenscus
Mopnens upeanpHOro rasa. OCHOBHOE ypaBHEHHUE

3.1.5 MOJIEKYJISIPHO-KUHETUYECKON TEOpUU HJEAIBHOTO
rasa
AOcomoTHass Temmeparypa Kak Mepa CpeaHen

3.1.6 KMHETUYECKOM DHEPruu  TEIUIOBOTO  JIBHIKECHUS
yactul rasa. [llxana remneparyp KenpBrna

317 VpaBuenune Knaneiipona — MengeneeBa. 3akoH
HanbroHa

318 I"a3oBble 3ak0HBI. M301polLiecchl B HASAIBHOM Ta3e C

MOCTOAHHBIM KOJIMYCCTBOM BCHICCTBA: HU30TCPMaA,




n30Xopa, n3odapa

3.1.9

3.1.10

TexHuyeckue ycTponucTBa: TepMOMETpP, OapoMeTp

[IpakTrueckue padoTel. MI3MepeHne maccsl BO3ayxa
B KJacCHOW KoMmHare. MccnenoBanue 3aBUCUMOCTH
MEXJy IapaMeTpamMH COCTOSIHUS Pa3peKEeHHOro
rasa

3.2

OCHOBbI TEPMOJIMHAMUMKN

3.2.1

322

Tepmonunamudeckas cucrema. BryTpenHnss
SHEPIUs TePMOJAUHAMHYECKON CUCTEMBI U CHOCOOBI
€€ U3MEHEHU S

KonuuectBo Ttemnorsl U pabota. BHyTpeHHss
SHEPrusi OJHOATOMHOIO UEabHOTO rasa

323

Buaer TEIUIONEpEIaYun: TETIONPOBOJHOCTb,
KOHBEKUMA, HW3JIy4YyeHHue. TertoéMKOCTh  Telna.
VnaenpHasd  TEIIOEMKOCTb  BemiecTBa.  Pacuér
KOJINUECTBA TEIJIOTHI MPU TEIUIONEpeiaue

324

IlepBbiii  3ak0H TepMoaMHAMUKU. IIpumenenue
IIEPBOr0 3aKOHA TEPMOAMHAMUKHM K HM30IPOLIECCAM.
['paduueckas muHTEpIIpEeTaIys pabOTHI ra3a

3.2.5

Tenmosrie MAaIlITHbBI. [TpunHIUTIBI JIEUCTBUS
TerIoBeIX MamuH. [IpeoOpa3oBaHust SHEPruu B
TEIUIOBBIX MammHax. KodpuueHT moe3Horo
nericteus (nanee — KI1J1) termoBoit Mamuubl. [y
Kapno u ero KII[{

3.2.6

3.2.7

3.2.8

Bropoit 3akon TepmoauHamuku. HeoOpaTuMocTh
IIpOLIECCOB B IpuUpoAe. TemioBble JBUTaTEIH.
DKOJIOTHYECKHE TTPOOIIEMBI TETIIIOIHEPTETUKH

TexHHuecKnue yCTpOICTBa: IBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOJMIBHUK, KOHJUIIMOHEP
[IpakTnueckue pabotel. M3mepenue yaenbHOI
TEIJIOEMKOCTH

33

###Par#### AT PEIATHBIE COCTOSAHUA BEHIECBA. ®A30BbIE

3.3.1

3.3.2

[NEPEXO/IbI

Hap006pa3OBaHHe N KOHACHCAlMA. I/IcnapeHHe )51
KHUIICHUC. YILCJ'ILHB.SI TCIIJIOTAa Hap006pa3OBaHI/I}I.
3aBHCHUMOCTh TEMIICPATYPBI KUIICHUA OT JaBJICHUA

AOGCONOTHAS ¥ OTHOCUTENbHAS BIAXXHOCTh BO3IyXa.
Haceliennslii nap

3.33

TBépnoe Ttenmo. Kpucramimueckue u amopdHbie
Tena. AHU30TPOINHS CBOMCTB KpUCTaLIoOB. JKuakue
Kpuctayyibl. CoBpeMEHHbIE MaTepHaIbl




[InmaBienne M KpucTauM3anus. Y AeiabHasl TEIIOTa

334
riasnenus. Cyomumanus
3.35 YpaBHeHUe TEIIOBOTO OanaHca
TexHuueckue YCTpOMCTBA: TUTPOMETP u
136 MICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUU TOTYyYCHUS
o COBPEMEHHBIX  MaTepualioB, B TOM  4HCIE
HAHOMAaTEpPHaJIOB, U HAHOTEXHOJIOTUU
337 [IpakTueckue paboTel. M3mepeHue BIaKHOCTH
o BO3JyXa
4 OJIEKTPOIMHAMUKA
###Par###IJIEKTPOCTATUKA
411 OneKkTpu3anus Tell. JJeKTpudyeckuid 3apsa. Jlsa
o BHJIa 3JIEKTPHUYECKHX 3aPsI0B
4.1.2 [IpoBOIHUKY, AUAIIEKTPUKHU U MOTYIIPOBOAHUKU
4.1.3 3aK0oH COXpaHEHUs AIEKTPUIECKOTro 3apsiaa
4.14 B3zaumopeiictBue 3apsaaoB. 3akon Kynona
DJIeKTpUUYECKOe ToJe. Hanpsoxénnoctsb
4.1.5 aNeKTpuueckoro mnois. [lpuHuun cynepno3uuuu.
JluHuy HanpsHKEHHOCTH IEKTPUUYECKOTO MO
416 Pabora cui AJIEKTPOCTATUYECKOTO OIS
o IMotennuain. Pa3HOCTh MOTEHIIMAIIOB
4.1 [IpoBOAHMKH ¥ JOUANEKTPUKH B  IMOCTOSHHOM
4.1.7 ANEKTPUIECKOM ToJIe. Jwusnexrpudeckas
MIPOHUIIAEMOCTD
OnexTpoéMmkocTs. KoHaeHcaTop. DJEKTpPOEMKOCTb
4.1.8 IUIOCKOTO KOHJAEHCAaTopa. OHEpPrus 3apsyKEHHOTO
KOH/JIEHCAaTOpa
TexHuueckue yCTpOHCTBA: AIIEKTPOCKOTI,
419 AIIEKTPOMETP, ANEKTPOCTATUUYECKAs 3alluTa,
o 3a3eMJIEHHE  DJIEKTPONPUOOpPOB,  KOHJEHCATOD,
KCEPOKC, CTPYUHBIN IIPUHTED
41.10 IIpakTrueckue paboTHL. N3mepenue
o 3JIEKTPOEMKOCTH KOHJIEHCATOPA
###Par###IIOCTOSHHBIN DJIEKTPUYECKHH TOK. TOKH B PA3JIMYHBIX
CPEJAX
VYcnoBus CYILIECTBOBaHUS MOCTOSIHHOTO
4.2.1 ANeKTpruYecKoro Toka. Mcrounnku Toka. Cuia Toxa.
4.2 ITocTosiHHBIN TOK
4272 Hamnpsixenue. 3akon Oma 1i1s ydacTka 1enu
423 DnexkTpuueckoe COIIPOTHUBIICHUE. VY nenbHoe

COIIPOTUBJICHUEC BEIICCTBA




424

HOCJIGIIOB&TCJIBHOQ, nmapajijicJibHOC, CMCIIAHHOC
COCINMHECHUEC ITPOBOIHUKOB

4.2.5

4.2.6

Pabora snexrpuueckoro Toka. 3akoH Jlxoymns —
Jlenna

MOH_[HOCTB OJICKTPHUYCCKOI'0 TOKa

4.2.7

anekTponBkymas cwia (manmee — OJC) wu
BHYTpEHHEE CONPOTUBICHHE HCTOYHHUKA TOKa.
3aKoH OmMma JUTSt MTOJTHOU (3aMKHYTOM)
anieKkTprueckoi nenu. Kopotkoe 3amMpIkaHue

4.2.8

ONEeKTpOHHAas MNPOBOJUMOCTb TBEPIBIX METAJIOB.
3aBUCHUMOCTb  COINPOTUBJIIEHUS  METAUIOB  OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

429

4.2.10

OnexTpuueckuid TOK B  Bakyyme. (CBoiicTBa
AIIEKTPOHHBIX ITYYKOB

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

MPOBOAMMOCTh TMOJXYIPOBOAHUKOB. CBOWCTBa p-n
nepexoja. [lomynpoBogHNKOBBIE TPUOOPHI

4.2.11

DNEeKTpUUECKU TOK B 3JIEKTPOJINTAX.
DIIEKTPOTUTHYECKAS JUCCOLHAIINS. DJICKTPOIIN3

4.2.12

4.2.13

DnekTpuueckuii Tok B razax. CaMOCTOATENbHBIN U
HECAMOCTOSTENIbHBIA  pa3psan. Pasnuunable THIBI
CaMOCTOATENIBHOTO pa3psana. Monuus. [1lnazma

TexHUuecKue ycTpONCTBa: aMIIEpMETpP, BOJIBTMETP,
peocTar, MCTOYHUKH TOKA, DJIEKTPOHAIPEBATEIIbHBIC
IpuoOpBI, 3JIEKTPOOCBETUTEIILHBIE puOopBHI,
TEPMOMETD COINPOTUBJIEHUS, BAKYYMHBIA JHOJ,
TEPMUCTOPHI u ($hoTOpe3ucTOpHl,
ITOJIYIIPOBOJTHUKOBBINA TNOJI, TAJIbBAHUKA

4.2.14

11 KIIACC

Kon
pa3nena

4
4.3

Koanposepsiemoro
3J1eMEHTa

[TpakTnyeckue paboThl. M3ydeHue CMeIIaHHOTo
COEJMHEHUS PE3UCTOPOB.

U3mepenne DOJIC ucrouHMKa TOKa M €ro
BHYTPEHHETO COTPOTUBIICHUS. HaOnronenue
AIIEKTPOJIN3A

IIpoBepsiemble 3JIeMeHTHI COEPKAHUS

SJIEKTPOAMHAMUKA

##H#HPartH#H#MAT'HUTHOE I10JIE. ODJIEKTPOMAT'HUTHAA MHYKINA




IlocTossHHEIE MAarHuThbl. B3aumonaelicTBue

4.3.1 HOCTOSTHHBIX MAarHUTOB
MarnuTtHOoe 1osie. BEKTOp MarHUTHONM WUHAYKIUH.
439 IIpunuun cynepno3unmu. JIMHMM  MarHUTHOR
e uHIyKnud. KapTuHa JTHHUI MarHATHOM MHIYKIMH
TOJISI TOCTOSIHHBIX MAarHUTOB
MarnutHoe moJie MpoBOJHUKA ¢ TOKOM. KapTuna
JUHUWA TOJsl JJIMHHOTO MPSIMOro MPOBOJHUKA U
433 3aMKHYTOT'O KOJIBIIEBOTO IPOBOJHMKA, KAaTYIIKH C
TokoM. OmeiTr  Opcrena.  BsaumopeiictBue
MPOBOJIHUKOB C TOKOM
434 Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE
Cuna Jlopenna, e€ Moaynb U HampaBIcHHE.
435 JBr>keHre 3apspKEHHOM 4YacTHIbI B OJTHOPOJIHOM
MarHuTHOM noje. Pabota cunbl Jlopenia
4.3.6 SIBneHue 31eKTPOMAarHUTHON UHIYKIIUU
437 [ToTok BeKTOpa MarHUTHOM MHIYKLIUU
4338 OJC wuHaykouu. 3aKOH  3AJIEKTPOMAarHUTHOM
e uaayknuu Papajest
Buxpesoe snexkrpuueckoe nosue. 9JC uHIyKIIMU B
4.3.9 IIPOBOJAHMKE, JBUXKYIIEMCS IIOCTYNATEIbHO B
OJIHOPOJIHOM MarHUTHOM I10JIe
4.3.10 [IpaBuno Jlenua
4311 NunyktuBHOCTh. fIBrieHne camowHAykiuu. DJ1C
o CaMOUHIYKITUU
4.3.12 DHeprusi MarHUTHOTO MOJIsl KATYIIKHA C TOKOM
4.3.13 DJEKTPOMarHuTHOE I10J1E
TexHUYeCcKre yCTpOMCTBA: MOCTOSIHHBIE MAarHUTHI,
4.3.14 AJIEKTPOMATHUTBHI, IEKTPOJBUTATENb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUIl, MHIYKIIMOHHAS TIeYb
[IpakTiueckne paboThl. M3ydeHHe MarHUTHOTO
MOJIsI KaTyIIKK ¢ TOKOM. VccrnenoBanue nencTBUs
4.3.15 MIOCTOSSHHOTO MarHuTa Ha pPaMKy C TOKOM.

Hccnenosanne SIBIIEHUS 3JIEKTPOMArHUTHON
WHIYKITUN

5 KOJIEBAHUA 1 BOJIHBI
###Par#t#H#MEX AHUYECKUE U DJIEKTPOMATI'HUTHBIE KOJIEBAHU A
KonebarenbpHas cucrema. CBOOOIHBIE KOJIeOaHUSI.
5.1 5.1.1 INapmonnueckne xonebanus. Ilepuosn, dacroTa,

aMIuInTya U dasza KoyeOaHui

IIpy>xvHHBINA MagTHUK. MaTeMaTU4eCKUN MasTHUK




5.2

5.1.3

YpaBHeHue rapMOHUYECKUX KoJIeOaHUH.
Kunemarnyeckoen  JUHAMHMYECKOE  OIMCAHME
K0J1e0aTeIbHOIO IBUKEHUS

IIpeBpaiienue dSHepruv IpU TAPMOHUYECKUX
Konebanusax. CBs3b  aMIUIUTYABl  KoJeOaHHA
MCXO/IHOW BEIWYHMHBI C aMIUIUTYAaMHU KoJjeOaHHi
€€ CKOPOCTU U YCKOPEHHUS

KonebarenbHblii KOHTYD. CBobopHbIe
AIIEKTPOMArHUTHBIE KOJIE0aHHS B  HJICAUIHHOM
Kole0aTeIbHOM  KOHTYpe. AHAJOTHS — MEXIY
MEXaHUYECKUMU u AJIEKTPOMarHUTHBIMU
konebanusimMu. @opmyna ToMmcona

5.1.7

5.1.8

3akoH COXpPAaHCHUA OHEPIruun B nacaJlbHOM
K0J1e0aTeIbHOM KOHTYpE

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

[lepemennbIil Tok. CUHYCOMAAIBHBIN NTEPEMEHHBII
TOK.

5.1.10

Mo1HOCTh NEPEMEHHOTO TOKA. AMIUIUTYIHOE U
JICHCTBYIOILIEE 3HAYECHHUE CHUJIbI TOKA M HANPSKECHUS
Tpancpopmarop. IlpousBoincTBo, nepepaya U
notpebieHue NEKTPUYECKON SHEPIUH.
OKOJIOTUYECKUE  PUCKM  TpPU  IPOU3BOJCTBE
AIEKTPUYECKOMN DHEPIUH. Kynerypa
HCIIOJIB30BAaHUs DJIEKTPOIHEPTHH B IOBCEIHEBHOMN
KU3HU

5.1.11

5.1.12

TexHunueckue YCTpOMCTBA: ceifcmorpad,
ANEKTPUYECKUI 3BOHOK, JIMHUU JJIEKTpoIepesayd

IIpakTrueckue paboThI. Hccnenosanne
3aBHCUMOCTH NE€pPHO/1a MaJIbIX KoJieOaHuil rpy3a Ha
HATA OT JUIMHBI HHUTH M MAacChl TIpy3a.
HccnenoBanue IMEpEMEHHOrO TOKa B LENH U3
MOCJIEZIOBATENBHO COCAMHEHHBIX KOHAEHCATOpAa,
KaTyIIKH U PE3UCTOpa

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

Mexanuueckue BOJIHBI, YCIIOBHS
591 pacrpoCTpaHEeHHUSL. [Tepuon. CkopocTb
pacnpocTpaHeHHs U JUIMHA BoJIHBL. [lonepeunsie u
IIPOJIOJIbHBIE BOJIHBI
590 ###Par####  Uurepdpepenuns u  audpaxmus

MEXaHHUYECKUX BOJH




523

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

524

ONEKTPOMarHUTHBIE BOJIHBI. YCJIOBUS H3JIYy4YECHHUS
JJIEKTPOMATrHUTHBIX BOJIH. B3auMmHas opueHTanys
BeKTOpOB E, B 1 v B 211€KTpOMaruuTHOW BOJIHE B
BAaKyyMe

525

5.2.6

5.2.7

CBoJicTBa 2JIEKTPOMAarHUTHBIX BOJIH: OTPa)XCHHE,
IIPEJIOMIICHUE, HOJISIpA3ALUs, Tudpaknus,
uHTepdepenims. CKOPOCTb  AIIEKTPOMArHUTHBIX
BOJIH

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

Pannonokamnus. DIEeKTpOMarHUTHOE 3arps3HEHUE
OKpYXKAaroIIei cpeibl

5.2.8

TexHuueckue YCTpOMCTBA: MY3BbIKaJIbHbIE
WHCTPYMEHTBI, YJIbTPa3ByKOBas JUAarHOCTUKAa B
TEXHUKE W MEIULMHE, Pagap, paguoNpUEMHUK,
TEeJIeBU30D, aHTeHHa, TesedoH, CBU-neun

5.3

5.3.1

###Par#H##OIITUKA

[IpsmonuHeitHOe  paclpocTpaHeHHE CBeTa B
onHopoaHou cpene. Jlyu cBeta

532

OtpakeHue cBeTa. 3aKOHbl OTPaKEHUs CBETa.
[TocTpoenne n300pa’keHHi B IUIOCKOM 3€pKasie

533

5.34

[Ipenominenue cBera. 3aKOHBI IPEJIOMIICHHUS CBETA.
AOGCOIOTHBIN MOKa3aTeab NPeIoMIICHUS

ITonHoe BHyTpeHHee oTpaxeHue. IlpenenpHbIi
YTOJI ITOJIHOTO BHYTPEHHETO OTPAXKEHUS

535

Hucnepcus cBera. ClnoxHbIN cocTaB 0€10ro cBeTa.

[BeT

5.3.6

Cobwuparoriue U pacceuBaroniue JUH3BL. TOHKas
nuH3a. OOoKycHOE paccTOsSHUE M ONTHYECKasl cuiia
TOHKOM muH3bl. [locTpoeHune wu300paxeHUil B
coOuparomux U pacceuBaromux jauH3ax. opmyna
TOHKOM JIMH3EI. Y BEeJIMUEHHE, JaBaeMOe JTHH30H1

5.3.7

5.3.8

IIpenenst IIPUMEHUMOCTHU F€OMETPUUYECKON
ONTHUKH

Wntepdepenus cera. KorepeHTHbIE HCTOYHHUKH.
VYcnosus HaOIr01eHUS MaKCHMYMOB "
MUHHUMYMOB B HMHTEpPQEpPEHIIMOHHON KapTHUHE OT
JIBYX CUH(A3HBIX KOTEPEHTHBIX HICTOYHHUKOB




Judpakuus cBera. JudpakuuonHas peméTka.
VYcnoBue HaOMIONCHHS TIaBHBIX MAaKCUMYMOB IIPH

5:3.9 MaJeHud  MOHOXPOMATHYECKOTO  CBeTa  Ha
I (PpaKITMOHHYIO PEIIETKY
5.3.10 [Tonspu3zanus ceera
TexHuueckue YCTpOMCTBA: OYKH, Jyma,
5311 dboToanmapar, MIPOCKITMOHHBIN armapar,
o MHKDPOCKOII, ~TEJIECKOIl, BOJIOKOHHAss OIITHKa,
TudpaKIMOHHAS PEIIETKA, TIOJSPOUT
[Ipaktnueckue paboTel. M3mepeHue mokazaTemns
53.12 MPEJIOMIICHUS. HccnenoBanue CBOMCTB

n3o0pakeHuil B nuH3ax. HaGmronenue mucniepcuu
cBeTa

RJIEMEHTAHI CIIELITUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['panuist MIPUMEHUMOCTH KJIaCCHYECKOM
MexaHuku. [locTynarsl TeOpuH OTHOCHUTEIHLHOCTH:
WHBApUAHTHOCTh MOJYJSI CKOPOCTH CBETa B
BaKyyMe, IPUHIUIT OTHOCUTEIbHOCTH DUHIITEHA

6.2

6.3

OTHOCHTEIBLHOCTh OIHOBPCMCHHOCTH.
3&MCI[JI€HI/IG BPEMCHHU U COKpAICHUC OJIMHBI

DHeprus U UMIYJIbC CBOOOTHOM YaCTHIIBI

6.4

Cesi3p  Maccel C DJHEPrMed M HUMIIYJIbCOM
CBOOOJHON 4YacTUIbl. DHEPIUs MOKOSI CBOOOJHOM
YaCTHLIBI

7.1

KBAHTOBAA ®U3MKA

##H#Part##JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

7.1.2

7.1.3

®otonsl. @Dopmyna I[lmaHka CBSI3M SHEpPruu
¢oTOHA ¢ €ro 4acToToW. DHEpPrusi U HMIIYJIbC
dboTtoHa

OTtxkpbITHE U UccnenoBanue GoTorpdexTta. OnbIThI
A.T'. CroneroBa. 3akoHs! hoTodddexTa

VpaBHeHnue OiHITeiiHa a8 poTorddexTa.
«Kpacnas rpanuna» gorosdppexra

7.1.4
7.1.5

Hasnenue cera. Onbitel [1.H. JIeGeneBa

XUMHYECKOE NeHICTBUE CBETA

Texuuueckue yCTpOCTBa: (hoTOdIEMEHT,
dboTomaTuuk, coHEeUHas 0aTtapesi, CBETOIHO]T

7.2

7.2.1

CTPOEHUE ATOMA
Mopens aroma Tomcona. OnbiTer Pezepdopnaa mo
MCCIIEI0BAHUIO CTpOeHUs aTtoMa. [1nanerapuas
MOJ€eJIb aToMa




7.2.2

IToctynarel bopa. HM3nyuenue u moryonicHue
(GbOTOHOB TpU MEpexoje aToMa ¢ OAHOIO YPOBHS
SHepruuM Ha apyro. Bunbel cnektpoB. CrekTp
YPOBHEM 3HEPruu aToMa BOJOPOJa

7.2.3

BosiHOoBBIE CcBOMcTBa yactul. BonHbl ne bpois.
KopmyckynspHo-BomHOBOM nyanu3m. Judpaxius
3JIEKTPOHOB Ha KpHUCTAIIaX

7.2.4

7.2.5

CrioHTaHHOE U BBIHY)KJIEHHOE  U3JIyYCHHE.
YCTpoiicTBO U IPUHIIHI Pa0OTHI J1a3epa
TexHuueckrue yCTpOMCTBA: CHEKTPAJIbHBIM aHAIU3
(cTIeKTpOCKOIT), JIa3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[TpakTuyeckue paboTHI. Habnronenue
JIMHEWYaTOro CIEKTpa

7.3

7.3.1

ATOMHOE A1PO

Mertobl HaOIIOICHUS u pETUCTpALAH
AJIEMEHTAPHBIX YaCTHUII

7.3.2

OtkpeiTHe pagnoaktuBHOCTH. ONBITE Pesepdopaa
[0  ONpPEACIICHUIO COCTaBa  PAJUOAKTHBHOTO
m3nydenusi. CpoiictBa anbda-, Oera-, ramma-
u3NyyeHus. BausHue pagunoakTUBHOCTU Ha KUBBIE
OpTaHU3MBI

7.3.3

OtkpeiTHe TpoTOHA M HeWTpoHa. HykioHnHas
Monenb sjapa lelizenOepra — MBaHeHko. 3apsin
anpa. MaccoBoe yucino sapa. M3oromnst

7.3.4

7.3.5

7.3.6

Anbda-pacniaf. OJIEKTPOHHBIN W TO3UTPOHHBIN
Oeta-pacma. [Namma-uznydenue. 3akoH
paJIMOaKTHBHOTO pacraja

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

SAnepHble peakuuu. JleleHUe U CUHTE3 SAEp

7.3.7

7.3.8

7.3.9

AnepHbii  peaktop. TepMOsAIepHBIM  CHUHTE3.
[TpoGyieMbl U MEPCHEKTUBBI SAEPHON IHEPrETUKH.
OKOJIOTUYECKHE ACTIEKTHI SIIEPHON SHEPTETUKU

OnemeHTapHble 4yacTHIBl. OTKpBITHE MO3UTPOHA.
@yH1aMEHTAIIbHBIE B3AUMOIEHCTBU
TexHudeckne yCTpOMCTBA: JO3UMETP, Kamepa
Bunbcona, siaepHblit peakTop, aToMHas 6omba

7.3.10

[IpakTueckue pabotel. MccnenoBaHue TpeKoB
yacTull (110 rOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3qHoro Heba. Co3Bes3nusi, sipkue 3BE3JHI,




IIJIaHCTHI, UX BUAUMOC IBUKCHUC

8.2

8.3

ConneuHast cucrema. [lmaHeTsl 3€eMHOUM TpPYIIIBI.
[InaHeThI-TUTaHTBl U UX CHYTHUKHU, KApPJIUKOBBIC
miaHeTsl. Masbie Tena ConHEeUHOU CUCTEMBbI

Connne, ¢orochepa m armochepa. ConHeunas
aAKTHBHOCTb

8.4

HcTtounuk sHeprun CosHLA U 3BE3]

8.5

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU: Macca,
CBETUMOCTb, panuyc, TeMIeparypa, 1504
B3aMMOCBs3b. [[narpaMma «CHeKTpajbHbIN K1acc —
CBETUMOCTBY. 3BE311b1 TJ1aBHOU
MOCJIE/IOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB) JUTSL 3BE3] TJIaBHOM
MIOCJIEI0BATEIbHOCTH

8.6

#H#Par###BHyTpeHHee CTpOCHUE 3BE3.
CoBpeMeHHbIE MPECTABICHUS O MPOUCXOKICHUI
u 3Bororuu CoJHIIa ¥ 3BE3/1. DTanbl )KU3HU 3BE3]T

8.7

Mneunsiii Iyt — Hama ['anaktuka. CnupanbHas
CTpyKTypa ['anakTuku, pacrpeneiacHue 3BE3/, ra3a
u neud. llonoxxenne u apwxenune ConHuLa B
[NanakTuke. [Tnockas u chepuyeckas mMoICUCTEMBI
lNamakTkn

8.8

8.9

8.10

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

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xabb6mna. Pazberanue ramaktuk. Bo3pact u paauyc
Bcenennoni, teopuss bosbiioro B3peiBa. Monenb
«ropsuei Beenennoii». PenukroBoe usirydeHue

MacurabHast CTPYKTypa Bcenennoi.
MeraraiakTuka. Hepeménneie poOIeMbl
aCTPOHOMUU




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

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

ChopmupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3WUECKUE SIBICHUS

(mporiecchbl) U OOBSACHATH UX HA OCHOBE U3yYEHHBIX 3aKOHOB

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

BCJIIMYNHAMHU, XapPAKTCPU3YIOILIUMU (I)I/I3I/I‘IGCKI/IC IMpOICCChI

ChopMHpOBaHHOCTh YMEHHH MPUMEHSATh 3aKOHBI KJIACCUYECKOU
MEXaHUKH, MOJICKYJISIPHOM busuku u TEPMOJIMHAMHUKH,
ANEKTPOJAMHAMUKH, KBAaHTOBOH (DM3WKHU I aHaiW3a U OOBSICHCHHS
SIBJICHU MUKPOMHpA, MaKpOMHpa U MEraMupa, pa3jinyaTh YCIOBHS
3 (rpanunbl, 00J1aCTH) MPUMEHUMOCTH (PU3NYECKHUX 3aKOHOB, IOHUMATh
BceoOImMi xapakTep (pyHIaMEHTaIbHBIX 3aKOHOB M OIPAaHHYEHHOCTD
WCIIOJIb30BAHUS YAaCTHBIX 3aKOHOB, aHAIM3HPOBATh (DU3UYECKHE
MPOLIECChI,  WCTOJB3YyS  OCHOBHBIC  TIOJOXKEHUS, 3aKOHBI |

3aKOHOMCPHOCTHU

CpopMHUpPOBAaHHOCTH YMEHHS pa3inyaTh YCIOBUS TMPUMEHUMOCTH

Mojieneil PU3NYeCKuX TeNl U MPOIECCOB (SBICHUIN)

ChopmMupoBaHHOCTh yMEHHUs peliaTh pacuéTHBIE 3aqadyd C SBHO
3aJJaHHOM W HESIBHO 3aJaHHON (hM3MUYECKON MOJAENbI0: HA OCHOBAHHH
aHajM3a yCJIOBUsS BBIOMpaTh (U3MYECKHE MOCNIH, OTBEYAIOIIne
TpeOOBaHUAM 3a/1a4u, TPUMEHSTH (POPMYJIBI, 3aKOHBI, 3aKOHOMEPHOCTH
5 M TOCTynaThl  (PU3MYECKMX  TEOpWid  TpU  HCIOIH30BAHHUU
MaTeMaTUYECKUX METOJIOB PEIICHHsS 3a/ay, IPOBOJAUTH PACUYETHl HA
OCHOBAaHWHU WMEIONIUXCS JAHHBIX, AaHAJIU3UPOBATh peE3YyJbTaThl U
KOPPEKTUPOBaTh  METOJBI  pemieHuss ¢  y4ETOM  TOJyYeHHBIX

pe3yabTaTOB

Pemate kadecTBeHHBIE 3a/1a4yu, TPeOyIOIME NMPUMEHEHHs] 3HAHUA W3
pa3HBIX pa3feNioB IIKOJIHHOTO Kypca (DU3WKH, a TakKe WHTETpaIuu
6 3HAHUW M3 JPYrUX NPEeIMETOB ECTECTBEHHOHAYYHOI'O  IMKJIA:
BBICTPAMBATh JIOTUYECKYIO IIEMOYKY pPACCYy)KJAEHUW C ONOpod Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)H31/I‘—I€CKI/I€ SIBJICHUA




Bnanenue OCHOBHBIMH MeToAaMH1 Hay4HOTO MMO3HAHMS,
UCTOJb3yeMbIMU B (U3UKE: MPOBOIUTH IMPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3MUECKUX BEJIMYUH, BBIOMpAs ONTUMAbHBIA CHOCOO
W3MEPEHUS] U UCIIOJb3Ysl U3BECTHBIE METOJbl OLEHKH MOTPEUIHOCTEN
U3MEPEHUH, MPOBOAUTH HCCIIEJOBAHUE 3aBHUCHUMOCTEH (U3NIECKUX
BEeIMYMH C HCIOJB30BAHUEM TMPSAMBIX H3MEPEHUH, OOBACHATH
MOJIy4YE€HHBIE Pe3yJbTaThl, UCIONb3YSd (PU3UUYECKHE TEOPUH, 3aKOHBI U
MOHATHSL, U JIeNaTh BBIBOABL; COOMIOAATh MpaBuUia OE30MacCHOTO Tpyaa
[IpU MIPOBEACHUHU HCCIECIOBAHUN B PaMKax y4eOHOTO AKCIEpUMEHTa U
y4eOHO-UCCIIEIOBATEIbCKOM  JIESITEIbHOCTH  C  UCIOJb30BAHUEM
UM@POBBIX ~ HU3MEPUTENBHBIX  YCTPOMCTB W J1abOpaTOPHOTO

o0opynoBaHus

ChopmupoBaHHOCTH ~ yMEHHH  aHANM3UpOBaTh U OILICHUBATH
MOCJIEICTBHS OBITOBOM M MPOW3BOJACTBEHHOM JIEATEILHOCTH YEJIOBEKa,
CBSI3aHHOW C (PM3UYECKUMH TPOIECCAMH, C TMO3HMIUN IKOJOTHUECKOU
0€30I1aCHOCTH; MpeACTaBICHUI o palOHAIbBHOM
MPUPOJONOIb30BaHUM, a  TakkKe  pPa3yMHOM  HCHOJb30BAHUM
JOCTMKCHUM HAyKHM W TEXHOJIOTMW JUId JAJbHEWILIEr0 pPa3BUTHS

4eJI0BEUYECKOr0 OOIIECTBA

10

Omnagenne pa3nTUYHBIMH crocobamMu  paboTel ¢ mH(pOpMAaIue
(U3NYIECKOTO  COJAEpXAaHHUA C  HCIOJIB30BAaHHEM  COBPEMEHHBIX
MH(GOPMAIIMOHHBIX TEXHOJOTHH; pa3BUTHE YMEHUH KPUTUYECKOTO

dHaJIN34a U OLICHKU JOCTOBECPHOCTHU nonyqaeMoﬁ HH(bOpMaL[HH

ChopmupoBaHHOCTE ~ YMEHUH  NPUMEHSATH  OCHOBOIOJATaoIIne
aCTPOHOMMYECKHE TOHATHS, TEOPUUM M 3aKOHBl Ui aHalau3a u
00BsACHEHHUST (PU3MUECKUX MPOIIECCOB, MPOUCXOIAIIMX Ha 3BE37aX, B
3BE3AHBIX CHCTEMAX, B MEXKIAIAKTUYECKOM CpeAe; JABUIKECHHS

HEeOECHBIX TEJI, DBOJIIOLMH 3BE€311 M Beenennon




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

K
on Kon

pasaeJa/T IIpoBepsieMblii 31eMeHT cOepPKAHUSA
3J1eMeHTa
eMbl

1 MEXAHUKA
1.1 KMHEMATHKA

111 MexaHndeckoe JBHKCHUC. OTHOCHUTENILHOCTD

MeEXaHnYeCcKoro aBrmxkeHus. Cucrema orcuéra

MarepuanbHas TOUKa.

E€ pamiryc-BekTop:
Flr)=(xlr) vt ) z(z)),

TpaeKTopIL,

IepeMETICHIIE!

Ar=7(ty)—7(ty) =1, -1y =
= (Ax, Ay, A),

1.1.2

Iy TE.
CnosxeHIle IlepeMelleHHIT:

Ay =+,

CxopocTb MaTepUaIbHOW TOYKHU:

_ A7
L= —
At

—7=(1,0,.0.),

Ar—={

Ax ,
1.1.3 U =— =X,. aHaJIOTIYHO v, =y, U.= I/
At o :

CroxeHHe CKOpocTell: o, =5, + 0, -

Brruncnenue MNEpEeMCIICHHUA U ITyTU MaTCpHaHBHOﬁ TOYKHU

MIpU NPSMOJIMHEHHOM JBUKEHUH BJIOJIb OCH X MO TpaduKy




3aBUCUMOCTH Vx(t)

- _ Ap ~,
YCRD[}EHIIE MAaTEPHAMBHOII TOYIKIL: d = — =u. 5
At |y o
1.1.4
Au, ,
a, = =(uv,),". aHamor4HO a, =(v, )', a. =(v.
M t J L - -
Ars0
PaBHOMEpPHOE ITPAMONIMHENHOE IBUKECHHUE:
x(t) = xg + Voxt
x(1)
0
+
1.1.5

0xX

Uy (t) — vg, = const

®




1.1.6

1.1.7

Ox

const

PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE JBUKEHUE:

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

-

U;.T - L’:f'r = EH.T [Il _Il]

HPII IBILKSHINI B OTHOM HAIIPABICHII IIVIE S = =

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TIaJCHUSI.

Vi

Yo °

Q Xo ";—

JIBuxkeHue tena, OpOIIEHHOT0 MO/ YIJIOM 0L K TOPU30HTY:

LA




1.1.8

wR

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

v(E) =y, Ut + 5 =:v.:)+u¢,5.inr;¢-r—T

v (t)=uv, =uv,cosa

{UJ.{IJ =y, +g I =y,sino— g

g,=0
g, =—g= const

Kpuonunerinoe npuxenue. J[Bu>keHue MatepuaibHOM
TOYKH IO OKPYKHOCTH.
VYrioBas v IMHEWHAs! CKOPOCTh TOYKHU:

v = wR

IIpy paBHOMEPHOM JABUKEHUH TOUKH I10 OKPYKHOCTH
21

=—=12mv
® = T

2




1.2

2o
. LleHTpOCTpeMUTEIPHOE YCKOPCHHUE TOUKH:

Ay =7:w2R

uc

R
. [lonHoe yckopeHne MaTepHalbHON TOUKH

1.2.1

1.2.2

Teépnoe Teno. [loctynarensHOE 1 BpalaTebHOE
JIBIJKEHHE TBEPIOTO TesIa
JMHAMUKA

Nuepumansupie  cuctembl  otcuérta. [lepBriit

Herorona. [Ipuniun otHocuTensHocTH [Nanunes

Macca tena. IIlnmoTHOCTE BelecTBa:

3aKOH




©
I
<13

1.2.3

Cuna. [IpuHIun cyneprno3uiuu CuiI:

paBHOJEHCTB

-

F,

aBHOZEHCTB — Fl + F2+- -




1.2.4

Bropoii 3akoH Herorona: s marepuansHoi Touku B UCO

I -

Fl = maq




Ap = FAt
A
p
F
At
npu
F = const
F
const
-—
£y Fy
125 Tpetnii 3akoH HproTOHA 17191 MaTepUaibHbBIX TOYEK:
Fip = =Fp
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21

1.2.6

3aKkoH BCEMHUPHOI'0 TATOTCHHA: CUJIBI NPUTAKCHUSA MCEKIAY

TOYEYHBIMU MAaCcCaMU PaBHBI
mim,

F=G—5




Cuna Tsoxectu. LleHTp TshkecTu Tenna. 3aBUCUMOCTDH CHIIBI

TSDKECTH OT BBICOTBI h Haa TIIOBEPXHOCTBIKO IIJIAHCTHI

pamuycom RO:
_ GMm
" Ry

mg

(R
0

+
h)

GMm




Cuna ynpyroctu. 3akoH ['yka:

F
1.2.7 '
—kx
Cuna tpenus. Cyxoe TpeHHE.
Cuita TpeHUsl CKOJIbKEHUS:
Fp = uN
F
oy
UN
1.2.8
Cuna TpeHus MoKosi:
Ep < pN

P

AN




Koadduuuent tpenus

[aBienue:
in
P=%
p
S
1.2.9
F
1
1.3 CTATHUKA
l
F
MOMEHT CUJIbI OTHOCUTEIIBHO OCH BPALCHMUS:
M| =Fl, rae | — nnedo cuiibt
F
1.3.1
F
OTHOCUTEIIBHO  OCH, mpoxozsmed uepes Touky O
NEPIEHUKYIIIPHO PUCYHKY
1.3.2 IlenTp macc tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX




TOYCK:

- myr, + myry+...
Tu.M. =
m; + my+...

.M.




B onHOpOIHOM 1071€ TSXKECTH

(g = const)




const)

LHEHTPp MacCC T€JIa COBIAAAacT C €ro HCHTPOM TAXKCCTH

VYcnoBus paBHoBecus TBEporo tena B MCO:

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

1.3.3 .
|+ Fy+...=0
H#H##Par###
3akoHn [lackans
1.34
HaBnenue B xuakoctu, nokosiieiics 8 UCO:
P =Dpo +pgh
p
###Par#i# P
1.3.5
0
+
pgh
3akoH Apxumena:
FApx = _PBbITeCH
F
H##HPar##
1.3.6

Apx




1.4

HHHPar##H#
1.4.1

BBITCCH

€CIIH TeJIO0 U KUAKocTh nokosarcs B UCO, To

FApx = ngBmTECH

Apx

j24%

BBITCCH

VYcnosue miaBaHus Te
3AKOHBI COXPAHEHN A B MEXAHUKE

HMMiynsc MaTepralbHON TOYKU:

p=mv




HNmnynbsc cucteMsl Tei:

- - -

p=p+pt+..

p

p

HHEHParH :
142

+




HHHAPar#H#
1.4.3

3aKOH U3MCHEHHS U COXpPaHCHUA UMITYJIbCA:

B CO

- -

Ap = A(pl + p2+- . ) = FlBHELLIHAt + FZBHELLIHAt-I_' -

A(




1BHEIITH

At

2BHENH

At

B UCO , ecnu

Ap = A(py + pat...




, €CITN

- >

FlBHeLLIH + FZBHeLuH+' e




1 BHEITH

2BHEIIH

0
PeakTuBHOE nBIDKEHNE
F
H44Part AF ¥
1.4.4 PaGoTa cuiibl Ha MalloM TepeMEICHUH:
‘{=|ﬁ'|-|ﬁf|-c&5 a=F, -Ax
@
145 D

MOIIHOCTh CUIBI:

€CJIN 3a BpEMA




At

At
paboTa CUIIbI U3MEHSETCS Ha , TO MOLIHOCTh CHIIBI
AAd
P=—" =F-vu-coso
ﬁt Ar—

1.4.6

Kunernueckas sHeprusi MaTepuaaibHOU TOUKH:

mv P
EKHH =5 =5

2 2m

KHH

my

2m




1.4.7

3aKOH U3MEHEHUSI KHHETHYECKOU OHEPIUH CUCTEMBL

MatepuanbHbix Todek: B MICO AEkun = A1 + A2 + ..

[ToreHmanbHas SHEprus:
JJIA IOTCHIIUAJIBHBIX CHUJI

A12 = E1110Te1-lu - EZHOTeHu_= AEHOTeHu

12

1morenir

21OTEHI]

AE

MOTEHI]




IToTrenumanbpHas YHEPrus MaTepUaIbHON TOYKHU B
OJIHOPOZHOM I10JI€ TSDKECTH:

EI'IOTeHu =mg h

TTOTEHI]

mgh

[TorennmanpHas SHEPTUA YIPYTO 1eHOPMUPOBAHHOTO
Tena:

kx?
E HOTeHL — T

MOTEHI]




1.5

1.4.8

1.5.1

3aKOH N3MCHCHHS U COXpaHeHI/IH MexaHquCKOﬁ 3HepFI/H/I:
Fiex = B + Emre:—m,

B IICO AE,;x = Ascex HEMOTeHI. CEs
B IICO AE,;x = 0. eCHI Agcex senoresm. cax = 0

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

['apmonnueckue  KoneOaHUS ~ MaTepHaIbHOH  TOUKH.
Avmmmtynga u  ¢daza konebanumii. KwuHemarmueckoe
OINMCAHUE!

x(7) = Asin| @t +o, ).

v, (5) =x/.

a(f=(v,),=—'x(f) =a, +a'x=0,
IJI€ X - CMEILIEHHE U3 PABHOBECHSI.

JlnHaMu4yecKoe ONucaHue:

ma, = —kx,

ma

X
_kx’
rae

k = mw?

k

mao

. 9TO 3HAYHT, YTO




—kx.

DHepreTuyeckoe OIHCaHue (3axkoH COXpPaHEHUs

MEXaHUYECKON IHEPTHUH):

CBsi3p aMIUIMTYIBI KOJICOAHUN CMENICHHS MaTepHaIbHOU
TOYKM C aMIUIMTyJaMU KoieOaHuid e€ CKOpOCTH H

YCKOPEHHUSL:

U =04, a__ =04

[Tepuon 1 yactoTa KoeOaHUI:

r=2_1
m Vv

[Tepuon Manbpix CBOOOIHBIX KOJEOAHUN MaTEMaTHYECKOTO

MasiTHUKA!
1.5.2 i
T=2xm |—
g
ITepuoz cBOOOIHBIX KOeOaHUI NPYKUHHOTO MasiTHUKA:
m
T=2n =
153 Beinyxnennsle  konebanus. Pe3zonanc. Pe3onaHcHas
KpuBas
Ilonepeunble 1 mpojosibHble  BOJHBL.  CKOpPOCTH
pacrpoCcTpaHeHus U JUIMHA BOJIHBIL:
1.54

v
A=vT =—
v




Wutepdepennyst u audpaxiust BOJIH

1.5.5

3Byk. CKOpOCTbH 3ByKa

MOJIEKVYIJIAAPHASA ©®U3UKA. TEPMOAMHAMUKA

2.1

2.1.1

MOJIEKYJISIPHASL ®U3UKA

Mopenu cTpoeHuss ra3oB, JKUJIKOCTEM W TBEPIBIX TEIL
[Tycth TepMoauHamMuueckasi cucremMa (Teno) cocTouT u3 N

OJMHAKOBBIX MOJIEKYJI. Toraa KOIM4eCTBO BEIIECTBA
N m

vV=—=
Ny




YIS

— 4ucio ABOragpo, m — Macca CUCTEMBI (Tena),

u
U
— MOJISIpHAas Macca BelllecTBa
2.1.2 TermoBoe IBMXKEHUE aTOMOB U MOJIEKYJI BELIECTBA
2.1.3 B3anMopelicTBue 4yacTHII BellecTBa
2.14 Juddyzus. bpoyHoBckoe ABHKEHHE
2.1.5 Monens nuaeansrHoro raza 8 MKT

216 CBs3b MCXKAY HaBJICHUEM U CpGI[HGfI KHHETHYSCKOMN

BHGPFHGP'I MOCTYIMATCIIBHOT'O TCITIJIOBOTO JABUXCHUA




MOJIEKYJI uJeanbHOro ra3a (ocHoBHoe ypaBuenne MKT):

1 = 2 (mp*) 2 —
p=—-myuw =—n-| — =—MN-£ .
3 3 1 2 3

rae m0 — Macca OJIHOM MOJIEKYJIbI,

Tl:v

- KOHIOCHTpAaud MOJICKYJI

2.1.7 AbGcomotHas Temneparypa: T =t +273K
CBsi3p TeMIlepaTypbl Ta3a CO CpeaHeHd KHHETUYECKOU
DHEPrUe€il IMOCTYNATENbHOIO TEIUIOBOTO JIBMJKEHUS €ro
MOJIEKYIIL:
2. 1 .8 Il" m: 3
& =|—— |==kT
L2 2
2.1.9 VYpaBuenue p = nkT

2.1.10

Mogens naeaabHOro ra3a B TCPMOANHAMUKE!




VpaeHeHHe MeHe1eeBa — KianeHpoHa
BrepaykeHHe U1 BHYTPeHHEH SHEPTHH

Vpaenerne MeHueneera — KuaneiipoHa (IIpHMe]

3AIIICH):

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

K K

BripaieHue U1 BHYTPeHHeIl 3HEPIHI OIHOATOMHC
raza ([IpIIMeHIIMEIe (DOPMEI 3alllICH):

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

2.1.11

3aKkoH I[aJII)TOHa AJI JaBJICHUA CMCCHU Pa3pCiKCHHBIX I'a30B:

p=pt+p+..

S




2.1.12

W3omporeccsl B pa3pe:KEHHOM Ta3e ¢ MOCTOSHHBIM YHCIIOM
MoJteKyl N (C OCTOSHHBIM KOJIMYECTBOM BEIIECTBA V):
uzorepma (T = const): pV = const

nuzoxopa (V = const):

p
uli— t
= cons

T

p

const

n3obapa (p = const):
v = t
T = cons

const




I'paduaeckoe mpencTaBneHne U30MpoIeccoB Ha pV-, pT- u
VT- nuarpamMmmax.

OObeMHEHHBIN ra30BbIIA 3aK0H:
%4

14
— = t
T cons

pV

const

JJIA IIOCTOSIHHOI'O KOJIMYCCTBA BCIILICCTBA V.

HaceilieHHble M HEHACHIILIEHHBIC Imapkbl. KauecTtBeHHas

3aBUCUMOCTD IIJIOTHOCTH W AABJICHUA HACBIOICHHOT'O IIapa

2113 OT TeMmmepaTypbl, WX HE3aBHUCHUMOCTH OT 00BEMa
HACBIIIEHHOTO I1apa
Brnaxxnocts Bo3ayXa.
OTHOCHUTENBHAS BIAKHOCTD:
¢ _ pnapa(T) _ pnapa(T)
B pHaCbI].Lll'lapa(T) B pHacmLunapa(T)
¢
2.1.14 =

P

HachIIapa




(D

(T)

(M

(T)

mapa

p

HachIIInapa

mapa

W3meHenne arperatHblX COCTOSTHUM

BCIICCTBA: UCIIAPCHUC

21 Y KOHJIEHCAIUs, KUTICHUE KUJIKOCTH

5116 W3meHeHne arperatHblXx COCTOSIHMU BEIECTBA: IJIABJIECHUE
o Y KpUCTaJUTA3AIUs

2.1.17 [IpeoOpazoBanme sHEepruu B (ha30BBIX EPEXOaaxX




22

TEPMOJINHAMUNKA

2.2.1

TerutoBoe paBHOBECHE U TEMIIEpaTypa

222

BuyTtpenussa sHeprus

223

Tennonepenauya kak crnoco®d M3MEHEHUS BHYTPEHHEU
sHepruu  0e3  cosepuieHuss  paborel.  KoHBekuus,

TCILIOMIPOBOJHOCTD, U3JIYUCHUC

224

KonnyecTBO TEIUIOTEL.
VYV neapHas TEIIOEMKOCTE BEIIECTBA C:
Q = cmAT

cmAT

2.2.5

VY nenwpHas Teriora napoodpazosanus L: Q = Lm.
VY nenpHas TerioTa miasiaeHus A Q = Am.

VYV nenpHas TEII0Ta CropaHus TOIMBa q: Q = gm

2.2.6

2.2.7

DneMeHTapHas paboTa B TEPMOIUHAMUKE:
A = pAV

PAV

Breruucnenne paboTel 1o Tpaduky mpoiecca Ha pV-

AuarpaMmme

IIepBblii 3aKOH TEPMOJAMHAMUKU:
Q12 = AUyp + Ayp = (Uy — Uyp) + Aqy

12




AU

w

12

12

Anna6ara:
Q12 =0= Ay, = (U; — Uy) = AUy,




12

12

t

AU

12

228

BTOpOﬁ 3aKOH TCpMOJUHAMHKHU. H606paTI/IMBIC MMpONHECChI




[Ipunuune! aeictBus Ternossix MamuH. KIT/:

B Aaamr _ QH;I-P _|Qxcu'[| =1_|Qxcm|

MaxkcumansHoe 3Hauenue KII. [{ukn Kapno:
T —T,.. T
2.2.10 max N = Ny = —0 =] =
Taars Tary
YpaBHeHHE TEIUIOBOTO OanaHca:
Ql + Qz + Q3+: 0

1

+

2
2.2.11

+




OJIEKTPOAMMTHAMUKA

3.1

OJIEKTPUYECKOE IIOJIE

3.1.1

OnexTpuzauuss Tel U €€ NPOSBICHUS. DJIEKTPUUECKUN
3apsia. JIBa Buaa 3apsiga. DJIEeMEHTapHBIM AIEKTPUUECKUN

3apsna. 3aKkoH COXPAHCHUA JJICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumopeiictBue 3aps10B. Toueunsie 3apsaabl. 3aKOH
Kysnomna:
B OZJHOPOJHOM BEILECTBE C JUIIEKTPUIECKON

IMPOHUIAEMOCTBIO

9

F=k|q1|-|?: _ 1 _|"'-;"1|'1
g 4mes, i

3.13

3.14

Onektpuueckoe mnose. Ero neiictBue Ha 3JI€KTpUYECKHE
3apsiibl

HaHpH)KéHHOCTB QJICKTPHUYCCKOI'O ITOJIA:

-

. F

qnpo6ﬂbn71

TIPOOHBIH




ITose Toueuynoro 3apsiaa:

. q

E. =k -z
,
k
r
2
q

OJTHOPOJHOE TIOJIE:
E = const.




const.

KapruHbl mMHUNM HANPS’)KEHHOCTU ATUX MOJIEH

3.1.5

[ToTeHIManbHOCTh 3JIEKTPOCTATUYECKOTO TOJISL.
Pa3zHoCTh MOTEHIIMATIOB U HANPSHKEHUE:
A1z = q(p1 — ¢2) = —qAp = qU.

12

q(¢

HOTCHHI/IaJ'II)HaSI OHEPIrusa 3apsga B JJIICKTPOCTATHYCCKOM

oJIC:




-AW

IToTenmman QJICKTPOCTATUYICCKOI'O I10JIA:

¢_Y

q
¢
q
%

CBs3b HaHpH)I(éHHOCTI/I oJIs1 U Ppa3HOCTH MMOTCHIUAJIOB JJIA

OJTHOPOJIHOTO AJieKkTpocTarnueckoro mojst: U = Ed

3.1.6

[TpuHIUIT Cynepro3uIuK JIEKTPUYECKUX TTOJIEH:

- - -

E =E1+E2+,¢ :¢1+¢2+







ITpoBOHMKY B 3I€KTPOCTATUYECKOM IIOJIE.
VYcnoBue paBHOBeCHS 3apsA0B: BHYTPU IIPOBOJHUKA
Et=0

E
3.1.7
1
0
, BHYTPHY U Ha MOBEPXHOCTH MPOBOJHHUKA (@ = const
118 JusnexTpuku B IJEKTPOCTATUYECKOM oJie.
JusnekTpudeckasi MPOHUIIAEMOCTh BEIIECTBA €
Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:
q
C=—
U
C
3.1.9
U




3.1.10

9JICKTpOéMKOCTB IMJIOCKOT'O KOHJCHCATOpA:

£&pS
=——=2¢&(y

d

&e

eC

HapaJIJIeJIBHOC COCAMHCHNEC KOHICHCATOPOB:

q :q1+q2+...,U1 = Uz :"'!Cnapaﬂﬂ_C1+C2+'"




napasut




[TocnenoBarenbHOE COCIUMHEHUE KOHICHCATOPOB:

1 1 1
U=Ui+ Uz 1 =0z =0 =C_1+C_2+.._
nocua




TI0CJI




3.1.11

3Hepr1/1>1 3ap;1>1<eHHor0 KOHI[eHcaTOpaZ
_qU _CcUu* _ ¢*
€T 2 2 T 2C

qU




CcCU

2C

3.2

3AKOHBI TIOCTOSAHHOI'O TOKA

Cuia Toka:
7=2q
3.2.1 AT |y
ITocTosaubIi TOK: I = const
s moctosiHHOrO ToKa q = It
329 VYcnoBus CylecTBOBaHUS ANEKTPUUECKOTO TOKA.
o Hanpsoxenue U u DJIC E
3akon OMma aJ1g y4acTKa IeMu:
U
I==
323 R




324

3.25

QHGKTPH‘-ICCKOG COIIPOTUBJICHHEC.

3aBUCUMOCTD

COIIPOTHUBJICHUA OAHOPOAHOI'O ITPOBOJHUKA OT €ro AJIWHBI U

ceucHHs. Y JeIIbHOE COIMPOTUBJICHHUEC BCIICCTBA.

l
R:pg

Ucrounnku Toka. 3/]C ucTtouHmKa TOKa:

E =

ACTOpOHHl/IXCHJ'l

q




A

CTOPOHHHUXCHIT

BuyTpeHnHee conpoTHBIIeHNE UCTOYHUKA TOKA

3.2.6

3axon OMa 71 TOJTHOM (3aMKHYTOM ) SJIEKTPUYECKOM LIeTu:

E =1IR + Ir, orkyna

Rr




HapaJIJIeJIBHOC COCAUHCHUC ITPOBOJHUKOB:
I[I=I1+12+..,Ul=02=..,
1 1 + 1 +
Rnapajm Rl R2
R
napat
1
3.2.7 =
R
1
1
+
R




HOCJ’IGI[OB&TCJ'H)HOC COCOANHCHUC IIPOBOAHUKOB!
U=U1+02+..,11=12=..,
RHOCJI == Rl + R2+

IocCI




Pabora anekrpuueckoro Toka: A = [Ut.
3akoH J[>xoyns — Jlenia:
Q = I?Rt

Rt

Ha pesucrope

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

3.2.8
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3.2.9

MontHoCTb SJICKTPHUYECKOI'O TOKaA:

Ad
P=— =IU

At Ar—)
TennoBast MOIITHOCTH, BBIJIEIISIEMAs] HA PE3UCTOPE:

p=rr=L -
R

MoIIHOCTh UICTOYHHKA TOKA:

3.2.10

3.3.1

CBOOOJIHbIE ~ HOCHUTENM  DJJEKTPUYECKHX  3apsijioB B
NPOBOJHUKAX. MeXaHU3Mbl TPOBOJMMOCTH  TBEPIBIX
METAJIJIOB, PACTBOPOB U PACIUIABOB 3JIEKTPOJIMTOB, T'a30B.

ITonynpoBoaHuku. 1101y pOBOJHUKOBBIN U0
MAT'HUTHOE IT1OJIE

Mexanuyeckoe B3aUMOJECHCTBHE MarHuToB. MarnutHoe
nose. Bektop  marHuTHOM — MHayKumu.  I[IpuHiun

CyHnepro3nauu MaraHuTHbIX MOJIEH:

B = B1 +B2+




JlvaMM MHAYKIUMKA MarHutHoro nonisd. KaprtuHa nuHui
UHIYKIUU MAarHUTHOT'O OJISt IIOJIOCOBOTO u

HOILKOBOO6p&3HOFO IIOCTOAHHBIX MarHuTOB

OmngIT 3pCTez[a. MarauTHoe II0Jie MMPOBOAHUKA C TOKOM.

KapTI/IHa JIMHUN HHAYKOUHW MAar"iuTHOr'O IOJd AJJIMHHOTIO

332
OpSMOTO  MpPOBOJHUKA W 3aMKHYTOTO  KOJIBLIEBOTO
MIPOBOJTHUKA, KATYIIKH C TOKOM
Cuna Amnepa, e€ HalpaBJIeHHE U BEJINYUHA!
F, = IBlsina
F
A
333
IBlsina

, IJI€ O — YIoJI MCXKIY HallpaBJICHUEM ITPOBOAHNKA U BEKTOPOM




34

334

12

Cuna JlopeHiia, e€ HanpaBJ€HUE U BEJIUYUHA:

Fnop =l q | vBsina

Jlop

lglvBsina
/1€ 0 — YTOJI MEX/1y BEKTOpaMu

-

v

1

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

rnose
OJIEKTPOMATHUTHAA NH/YKIMA




34.1

IToTOoK BEKTOpa MarHUTHOW UHIYKLIMH:
® = B,S = BScosa

BScosa
B

i
4
G2

34.2

SIBnenue anexrpomaruuTHOM UHAYKIMU. D/1C uHayKIuu

343

344

3aKoH 3eKTpoMarHuTHoM uHaykuu dapases:

AD

E = =@

Af—0

»*'\3
\% v N
; !

OJ1C uHAYKIIMY B IPSIMOM MPOBOIHUKE JITTMHOM 1,

ABIKYIIEMCA CO CKOPOCTBIO

v




(;LZ)

)

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

Blvcosa

, TJIE 0. — YTOJI MEXy BEKTOpoM B 1 Hopmaiibro

n

K IIJIOCKOCTH, B KOTOPOH JIeXKaT BEKTOPHI

>
>

lnv




; €CIIH

1




TO

| E; |= Blv
|E
Blv
345 [IpaBumno Jlenna
NHIyKTUBHOCTD:
L d
1
L
1
3.4.6
@
, umu ® = LI.
Camounnykuus. {C caMOMHAYKIINU:
AT
S EL —H
Ar—0)
DHeprusi MarHUTHOTO TOJIs1 KATYIIKH C TOKOM:
3.4.7 _ LI

W__
L=




3.5

3.5.1

2

LI

SJIEKTPOMATI'HUTHBIE KOJIEBAHMA 1 BOJIHBI

KonebatenbHbiit KOHTYp. CBOOOJIHBIE 3JIEKTPOMATHUTHBIE

KOJ'I663.HI/I$I B UACAJIbHOM KOJ'Ie6aTeJ'ILHOM KOHTypeZ
[ q(t) =g, sin( ot +q,)

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

T =2nVLC




LC

, OTKyJla

2w

LC
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353

354

355

CBs3p aMIIMTYZABl 3apsja KOHAEHCAaTopa C aMIUIMTYAO0H
CWJIbI TOKa MpH  CBOOOAHBIX  BIIEKTPOMArHUTHBIX

KOJICOAHUSAX B UJICATTLHOM KOJIeOaTeIbHOM KOHTYDE:
gﬂlﬂ.ﬁ =
a0

3aKkoH COXpPaHCHUA SHEPIrUU B HUACATIbHOM KoJIe0aTeIbHOM

KOHTYpE:

By aeHHbIe 27IeKTpOMarHUTHBIE KosieOaHus. Pesonanc
[lepemennbiii  Tok.  IlpowsBoacTtBo, nmepemada U
oTpedIIeHUE 3JIEKTPUUECKON IHEPTUU
2 2 72 2
CU N LI _ CU” . _ Lr__
2 2 2 2

CBolicTBa QJICKTPOMAriMuTHBIX BOJIH. Bzaumnas

= const.

opucHTauusl BCKTOPOB B SHGKTpOMaFHI/ITHOﬁ BOJIHE B

BaKyyMe:

- -

E1Blc




3.6

3.5.6

3.6.1

3.6.2

3.6.3

3.6.4

[Ixama

SJICKTPOMAIrHUTHBIX BOJIH.

SJICKTPOMArdMTHBIX BOJIH B TCXHUKE U 6LITy

OIITHUKA

IIpumenenue

IIpssMonMHENHOE paCHpOCTPAaHEHHE CBETa B OJHOPOJHOMU

cpene. Toueunblid uctounuk. JIyd cBeta

3aKOHBI OTpaXCHUs CBETA.

a=f

olp

S

[TocTpoenue n300paxeHuii B MIOCKOM 3epKae

3aKOHEBI MIpEIOMJICHUS CBETA.

HpeJIOMJ'IeHI/Ie CBCTa:

sino.

sinp.

nqySina = n,sinf.




AOCOIIOTHBIH TTOKa3aTellb TIPECIIOMIICHUS .
c

Nasc = v

abc

OTHOCUTENBHBIN MMOKA3aTENh MPETOMIICHHS:
np 1M

nOTH
1 V2

OTH




XoJ1 Ty4dei B IpU3Me.
VI =Va, kg =Tht,
CoOoTHOIIIEHHE YacTOT W COOTHOUICHHE JUIMH BOJIH TMpU

nepexoac MOHOXPOMATUUCCKOTO CBETa 4YEpPE3 TIpaHUNY

pasziena AByX ONTHYECKUX CPEII:




3.6.5

h,<n ny

[lonHOE BHYTpEHHEE OTpaXKEHUE.
IIpenenbHBIA yroy NOJIHOTO BHYTPEHHETO OTPayKEHMS:
. 1 N2
Sinay, = —=—
Norn nq

Sina




Cobuparoiue ¥ paccewBarollve JIUH3bL. TOHKas IUH3A.

DOKYyCHOE PACCTOSTHUE U ONTHYECKAs CUjla TOHKOW JIMH3BI:

1
D==
F
D
3.6.6
F
1
dopmyiia TOHKOHN JTMH3bI:
1 4 1 1
d f F
3.6.7




YBenuuenue, JaBacMoe JIMH30M:
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'=u="a
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B cnydae paccenBaroniei JuH3bI:

3.6.8

1
D0O=F =—0,
D







3.6.9

3.6.

3.6.11

Xoa iay4a, IPOUIEALIETO JIMH3Y MO IPOU3BOJIBHBIM YIJIOM
K e€ rimaBHOU onThueckoi ocu. IToctpoenue nzobpaxeHuit
TOYKH M OTpE3Ka MPsIMON B COOMPAIOLINX U PACCEUBAIOIINX

JIMH3aX N UX CUCTEMAX

doroamnmapaT Kak ontuueckuit mpubop. [ma3z  kak

OIITHYCCKasa CUCTCEMaA

Untepdepeniuss  cBera.  KorepeHTHble  HMCTOYHHUKHU.
YcnoBus HaONIOJCHUS MaKCUMyMOB W MHUHUMYMOB B
UHTEp(PEPEHIIMOHHON KapTUHE OT JABYX CHH(a3HBIX

KOTCPCHTHBLIX UCTOYHHUKOB:

A
MAKCIIMYMBI — A=2m—, m=0,t1.£2.£3

e

v
MHIHIMYMBI — ﬂ={231f+1_];, m=0,+£1,£2.+3

Y

Judpakuus cpera. JudpaknuonHas pemeérka. YcioBue
HaOJIIO/IEHUsI TJIABHBIX MAaKCHMYMOB IIpM HOpPMaJbHOM
najieHud MOHOXPOMATHYECKOTO CBETA C JUIMHOM BOJIHBI A

Ha petéTKy ¢ nepruojaom d:

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

dsing




3.6.12 Hucniepcus cBera
4 KBAHTOBAS ®U3UMKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOI Y AJIU3M
4.1.1 ['unore3a M. Ilnanka o kBantax. ®opmyna I[lnanka: E = hv
®otoHbl. JHeprus HoToHa:
E=hv= he _
=hv=—=pc
E
4.1.2




hc

pc

Nmnynsce potona:

B!

hv




4.13

4.14

®orospdpexr. Omprtet  A.I.  Cronerosa.

dororddekra

VYpaBuenue DiiHmreitHa 11 Gorodddexra:

E¢0T0Ha = ABbixoja + Eyumax

(doTona

ABBIXO1a
+

KAUHmax

rae,

E¢0T0Ha =hv=—,

3aKOHEBI




hv

¢oToHa
hy
A
hc
hc
ABbIXOAa = thp = ﬂ.
Kp
BBIXO/a

Kp




Kp

he

KuHmax

my

max

Exm-lmax

_ MV max

=e U3arl




4.2

4.3

eU

3an

4.1.5

4.2.1

[laBiieHue ceera.
JlaBneHue  cBerTa  Ha  MOJHOCTBIO  OTPAXKAOIIYIO
IIOBEPXHOCT M HA  IIOJHOCTBK  ITOIVIOLIAKOLIYIO

IIOBEPXHOCTH
OU3NKA ATOMA

IInanerapnas mozens aroma

422

[Tocrymnarer bopa. M3nmydenue u moriomeHne GOTOHOB TIpH
nepexojie aToMa ¢ OJJHOTO YPOBHS DHEPTHH HA JPYToil:

hv, = he =|E, -E

mn .

m
Y

4.2.3

4.3.1

JInHelyaTeie CIIEKTPBI.

CHeKTp ypOBHGfI 9HEPTIUU aToOMa BOAOpOJa:

—13,65B
E =22 5123

" 2

n*

OU3NKA ATOMHOI'O APA

Hyknonnas mozens siapa I'elizen6epra — MBanenko. 3apsin

saapa. MaccoBoe unciio sapa. M30tomnsl

4.3.2

PannoakTUBHOCTb.

Anbda-pacra;
A A4 4
7X—> Y+ ;He

bera-pacnan.

DNeKTPOHHBIN B-pacnai;

A A 0~
s X—= Y+ je+v,




[TosutponHsIii -pacnan:
A A 0=
sX—= Y + jE+ v,

INamma-uznyuenue

433

3aKOH paJIMOaKTHBHOT'O pacraa:

—t

N(@)

-t

[TycTh m — Macca palMOaKTUBHOTO BelIeCTBa. Toraa

-t
m(t) =mgy* 2T

m(t)
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Snepusle peakuuu. [lenenue u CUHTE3 SAEp




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
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