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HHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 10 @Qu3uke Ha YpPOBHE CpeAHEro obmiero oOpa3oBaHuUs
pa3paboTaHa Ha OCHOBE TMOJOKCHMM W TPeOOBaHW K pe3yibTaTaM OCBOCHUS
OCHOBHOM oOpa3oBarenbHOM mnporpammel, mnpeactaBieHHbix B I'OC COO, a
TaKke ¢ yuétoM (enepanbHOi paboueil mporpamMbl Bocriutanus u Konmeniuu
npenogaBanus yueOHoro npeamera «dusrka» B 00pa30BaTENIbHBIX OpraHU3aIUIX
Poccuiickoit ~ denmeparuu, — peadu3ylomMX  OCHOBHBIE  00pa3oBaTelbHBIC
IPOrPaMMBL.

[Iporpamma no ¢usuke onpezenser o0A3aTeIbHOE MPEIMETHOE COIepKaHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIEI0BATEIbHOCTh U3YUEHHUS TEM MU Pa3/IeNioB
y4eOHOTrO TpeaMeTa ¢ y4€TOM MEXKIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSI3EH,
JOTUKK y4eOHOro Tpolecca, BO3PACTHBIX OCOOCHHOCTEH  OOy4YaroIIMXCA.
[Iporpamma mno ¢usuke na€r npeacTaBiIeHUE O UESAX, COJAEPKAHMM, OOIIeH
CTpaTeruu OOy4YeHHs], BOCHUTAHUS U Pa3BUTUS OOYYAIOIIUXCA CPEIACTBAMU
yueOHoro npeameTa « Ou3nKay Ha yriryOJIEHHOM ypOBHE.

N3yuenne kypca (Gu3MKd YriayOJIEHHOTO YPOBHS IO3BOJISIET PEaM30BaTh
3a/layu MPOPECCUOHAILHON OPHEHTALIMK, HApPaBJICHO HA CO3/IaHUE YCIOBUU IS
MPOSIBJICHUSI CBOMX HWHTEIJIEKTYalbHBIX M TBOPYECKUX CIOCOOHOCTEH KaxJbIM
oOy4Jarommmcsi, KOTOpble HEOOXOIWMBI JJiA TPOJODKCHHS O0O0pa3oBaHUS B
opraHuzanusx NpodecCUOHAILHOTO O00pa3oBaHUsl 1O Pa3IUYHBIM  (UZHKO-
TEXHUYECKUM U WHKCHEPHBIM CHECIIUATBLHOCTSIM.

B mporpamme 1o Qusnke OnpenenstoTcs IIAHUPYEMble Pe3yJIbTaThl
OCBOCHUS Kypca (DM3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMs: TUIYHOCTHBIC,
METanpelIMeTHbIe, MpeaMeTHble (Ha  yriayOiaéHHoMm  ypoBHe). HayuHo-
METO/I0OJIOTUYECKONM OCHOBOM JJisi pa3pabOTKu TpeOOBaHMM K JMYHOCTHBIM,
METaNpeIMETHBIM U TPEAMETHBIM pe3ysibTaTaM OOyYaroluXcs, OCBOUBIIHUX
mporpaMmy 1o (QU3MKE HAa YPOBHE CpeAHEero o0mero oOpa3oBaHus Ha
yriayOnE€HHOM YPOBHE, SIBJISIETCSI CUCTEMHO-JIEATEIbHOCTHBIN MOAXO0.

[Iporpamma no pu3uKe BKIIOUYACT:

IJIAaHUPYEMBbIE PE3yJbTaThl OCBOCHUSI Kypca (Pu3Mkd Ha YriayOJ€HHOM
YPOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIBTATHI TI0 T0JIaM 00YUYEHUS;

cozieprkanue yueoHoro npeamera «Dusuka» mo rogam o0yueHus.

[Iporpamma 1o ¢u3UKe HMEET MNPUMEPHBIA XapakTep U MOXKET ObITh
WCIIOJIb30BaHa YUUTENSIMU (DU3UKH /111 COCTABJICHUSI CBOUX PAOOUUX MPOTPaAMM.

[Iporpamma mo ¢u3nKe HE CKOBBIBAET TBOPUECKYIO0 MHUIIMATHBY yUHUTEIIEH U
NPEIOCTaBISET BO3MOXKHOCTU JUIS pEaTM3allMd  PA3TUYHBIX METOAMYECKUX
MOAXOJOB K TpenojaBaHvi0 (PU3NKKM Ha YriayOJEHHOM YpPOBHE NPH YCJIOBUH
coxXpaHeHus 00s3aTENbHON YaCTH COJIep KaHUs Kypca.



du3rka Kak Hayka O HambOojee OOMIMX 3aKOHAX NPUPOJbI, BBICTyINas B
KauecTBe y4eOHOIo MpeaMeTa B IIKOJIC, BHOCUT CYIIIECTBEHHBIN BKJIaJl B CUCTEMY
3HaHMI 00 okpy:karomem mupe. [1IkonbHbI Kypc PU3UKK — CUCTEMOOOPA3yIOIIHiA
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIBKY (DU3UYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHM, H3y4aeMbIX XUMHEH, OHOJIOTHEH,
¢buznyeckoir reorpadueld W acTpoHomuei. lMcronp3oBaHME U AKTUBHOE
MpUMeHEeHUE (U3NYECKUX 3HAHUM OMpeNeNuIo XapakTep W OypHOE pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TOJIy4YEHHs HOBBIX MAaTEpHUaJOB C 3aJaHHbIMH CBOWCTBaMu. M3ydeHue
(GU3MKK BHOCUT OCHOBHOM BKJIaJ B (OPMHUPOBAHUE ECTECTBEHHO-HAYYHOU
KapTUHBI MUpa oOydYaromierocsi, B popMUpOBaHUE YMEHUU MPUMEHSATH HAyUHbBIN
METO/I IO3HAHMSI TIPY BHITIOJITHCHUHA UMH YICOHBIX HCCIICIOBAHUH.

B ocHOBY Kypca ¢pu3uku Ha ypoBHE CpeHEro o0Iiero oopa3oBaHus MOJI0KEH
psI UAEH, KOTOPbIE MOYKHO PACCMaTpUBaTh KAK MIPUHLUIBI €M0 MOCTPOEHHUS.

Hoea uenocmnocmu. B COOTBETCTBUHM C HEW KypC SIBJISIETCS JIOTMYECKHU
3aBEPIIEHHBIM, OH COJIEPKUT MaTepHasl U3 BCEX Pa3zesioB (PU3MKU, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOMN (DU3HUKHU.

Hoen cenepanuzayuu. B coOTBETCTBUM C HEW Marepuan Kypca (QU3MKU
o0benuHEH BOKpPYr (Qusuueckux Tteopuil. Beaymum B Kypce sBIsSeTCS
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUU, BEIIECTBE H
oJe.

Hoea zymanumapuzayuu. EE peanuzanusi NpeanosaracT HCIOJIb30BAHUE
T'YMaHUTApHOTO MOTEHIHAIa (PU3HMYECKON HAyKH, OCMBICICHHE CBSI3U DPa3BUTHUS
bu3ukn Cc pa3BuTHEeM OOIECTBa, a TaKXKE C MHPOBO33PCHUECKUMH,
HPaBCTBEHHBIMU U IKOJIOTHYECKUMU TTPOOIeMaMu.

Hoea npuknaonoin nanpasnennocmu. Kypc opuzuku yriayOaéHHOTO ypoBHS
MpeoiaraeT 3HakOMCTBO C HIUPOKKUM KPYTOM TEXHUYECKUX U TEXHOJOTMYECKUX
MPUJIOKEHUN H3YYEHHBIX T€OpUi M 3aKOHOB. [Ipu 3TOM paccMarpuBaroTCs Ha
YpPOBHE OOMIMX MPEACTaBICHU W COBPEMEHHBbIC TEXHUYECKHE YCTPOWCTBA, U
TEXHOJIOTUU.

Hoea 3konocuzayuu peanusyercs IOCPEACTBOM BBEICHHS JIIEMEHTOB
CoNepKaHMs, TOCBAMIEHHBIX OKOJOTHYECKHM TMpoOiemMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTUEM TEXHUKH M TEXHOJOTHUW, a TaKKe OOCYKICHUS
npo0JieM paloOHAIBHOTO MPUPOIONOJIB30BAHUS U YKOJIOTMYECKOM 0€30MacHOCTH.

OcBoeHME coJiepKaHUs MIPOTPAMMBbI 10 (PU3UKE JOJKHO OBITH MMOCTPOCHO Ha
MPUHITUTIIAX CHCTEMHO-IEATEIHPHOCTHOTO moaxoaa. Jns dusuku peanusanus dTUX
MPUHITUTIIOB 0a3UPyeTCsl HA UCTIOJIb30BAHUM CAMOCTOSATEIBLHOTO SKCIIEPUMEHTA KaK
NOCTOSIHHO JIeHCTBYIolero Qakropa yuyeOHoro mpouecca. ns yrayOnéHHOro
YPOBHS — O3TO CHCTEMa CaMOCTOSITEIBHOTO YYEHUYECKOrO0 HSKCIEPUMEHTA,



BKJIFOYAIOMIETO (PPOHTAIbHBIE YUYEHWYECKHE OMBITHI MPU M3YyUYCHUH HOBOTO
Martepuaia, JjabopaTopHbie paboThl U PpadOTHI MpakTUkyMa. [Ipu 3TOM BO3MOKHBI
IBa crnocoba peanu3auuu (QU3NYECKOrOo NpakTUKymMa. B  mepBoM ciydae
MPaKTUKYM TpoBoAuTcs arbo B kKoHie 10 m 11 xmaccoB, b0 mociie mepBoro u
BTOPOr0 TIOJNYTOAUN B KaXJIOM M3 OTHUX KiIaccoB. Bropoi cmocod — 3To
UHTErpanus paboT MNpakTUKyMa B CHUCTEMY JIaDOpaTOpHbIX pPabOT, KOTOpHIE
MPOBOAATCA B Mpoliecce u3yueHus paznena (temsl). Ilpu stom monx paboramu
MPaKTUKyMa OHUMAETCSI CAMOCTOSATENIbHOE UCCIEIOBAaHUE, KOTOPOE MPOBOAUTCS
10 PYKOBOJICTBY CBEPHYTOT0, 000OIIEHHOTO BH/1a 0€3 MOIIaroBoi HHCTPYKITUH.

B nmporpamme mo (@u3Mke cHUCTeMa YUYEHHYECKOTO JKCIEPUMEHTA,
71a00paTOpHBIX PabOT M MpaKTUKyMa MpeAcTaBlieHa €AUHBIM IepeuyHeM. Brioop
TEMAaTUKHU JJII 3TUX BHUJIOB YYCHHUECKUX MPAKTHYECKUX PaOOT OCYIIECTBISETCS
YYaCTHHUKaMHU 00pa30oBaTEIBLHOTO MPoIlecca UCXO/I1 U3 0COOCHHOCTEH TOYPOUYHOTO
IUIAHUPOBAaHUA W OcHauleHus: kabuHeta ¢(usuku. Ilpu sTomM obOecneunBaercs
OBJIAJICHNE OOYYAIOIMUMHUCS YMECHHSAMH TPOBOJUTH TMPSMBIE MU KOCBEHHBIC
W3MEPEHUsI, UCCIEAOBAHUS 3aBUCHUMOCTEH (PU3NYECKUX BEIUYWH U IMOCTAHOBKY
OTIBITOB TIO MPOBEPKE MPETIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHWE YAENSETCS PEHICHUI0 PacdY€THBIX M KauyeCTBEHHBIX
3amad. [lpu 3TOM 1711 pacu€THBIX 3a/lady MPUOPUTETOM SIBJISIIOTCS 3a7a4M C SIBHO
3aJIaHHON W HESIBHO 3aJIaHHOW (PM3WYECKON MOJIENbBIO, MO3BOJISIONINE MPUMEHSTH
M3YYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJIHOTO paszfena Kypca, Tak H
UHTErpUpys MPUMEHEHNE 3HAHUM W3 pa3HbIX pa3fenoB. s kauecTBEHHBIX 3a7a4
MIPUOPUTETOM SIBJISIIOTCSL 3aJlaHusl Ha OOBsICHEHHE/NpPEeACKa3aHue MPOTEKAHUS
(bU3MYeCcKuX SBJICHUN W MPOIECCOB B OKPYKAIOIICH KU3HU, TpeOyromue BpIOOpa
(bU3UYECKOM MOJIENH VISl CUTYallUH MPAKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmMu PDPIOC COO k maTepHaibHO-
TEXHUUYECKOMY OOECIICUCHUIO Y4eOHOTO IMpolecca Kypc (PU3NKUA yrIyOJIEHHOTO
YPOBHSI HAa YPOBHE CPEIHETO 00IIero 00pa3oBaHmsl JOHKEH U3y4aThCsl B YCIOBUSIX
npeaMeTHoro kaOuHera. B kaOuHeTe (QU3MKK JIOJDKHO OBITh HEOO0XOIUMOE
nabopaTopHoe O00OpyJOBaHUE ISl BBIMOJHEHUS YKa3aHHBIX B IMPOrpaMMe 110
(¢u3MKEe YYEHHUUECKUX OIBITOB, JAOOPATOPHBIX PA0OT M pabOT NpakTUKyMa, a
TaK)Ke JIEMOHCTPAlMOHHOE 000pyI0BaHUE.

JlemoHCcTpanimonHoe oOopyaoBaHuEe (OPMHUPYETCS B COOTBETCTBHHM C
OPUHIMIIOM MHUHUMAJIbHOM JIOCTATOYHOCTM U  00ecleuruBaeT IOCTAHOBKY
MEPEUNCICHHBIX B MporpaMMe 10 (U3WKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SBJICHUHW W  TPOILECCOB, OMIHUPUYECKUX W
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHM.

JlabopaTopHoe 00OpynOBaHHME I YUYEHUYECKHX TMPAKTUYECKUX padboT
dbopmupyeTcsi B BUJIE TEMATUUYECKUX KOMIUIEKTOB M 00ECIEYMBAETCS B pacuéTe



OJIHOTO KOMIUIEKTa Ha JBYX oOOydammmxcsa. TemMaTH4ecKue KOMIUICKTHI
71a00paTOPHOTO O00OPYAOBAaHMS JOJKHBI OBITh IOCTPOCHBI HAa KOMILJICKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITU(GPOBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
M3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpaTOPHUH.

OCHOBHBIMHU TEJIAMH U3y4eHUS PU3UKHU B 00IIIEM 00pa30BaHUU SBIISTFOTCS:

dbopMupoBaHUE MHTEpEca U CTpPEeMJIEHHUS OOydYaroluXxcsi K HaydHOMY
W3YYCHUIO TPUPOJBI, pPa3BUTHE WX HWHTEJUIGKTYaJIbHBIX W TBOPYECKUX
CIIOCOOHOCTEIA;

pa3BUTHE MPEACTABICHUNA O HAYYHOM METOJE MO3HaHUA U (popmMupoBaHHE
HCCJIEI0BATEILCKOTO OTHOIICHHS K OKPYKAIOIIUM SIBJICHUSIM;

(dhopMHEpOBaHWE HAYYHOTO MHPOBO33PCHHS KaK pe3yjbTaTa M3yYEHHUS OCHOB
CTpOEHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3UKU;

dhopMupoBaHUE YMEHUN OOBSCHSTH SBICHUS C UCIIOIB30BAaHUEM (PU3HMUECCKUX
3HAaHUW W HAyYHBIX JOKA3aTEIbCTB;

dbopMHpOBaHWE TPEACTABICHUA O po (DU3WUKH IS Pa3BUTUSA APYTHX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH;

pa3BUTHE MpEeCTaBICHUM 0 BO3MOYKHBIX chepax Oymyiei
npodeCCUOHAILHON  JIeATeIbHOCTH, CBS3aHHBIX C (PU3MKOH, TMOATOTOBKAa K
JabHEHUIIIeMy 0OOyYCHHIO B ’TOM HAIPaBIICHUU.

JlocTikeHre ITUX 1enel 00ecTeunBaeTCsl perieHueM CIIeIyIomuX 3a1a4 B
IpoIiecce 3yueHus Kypca (GU3UKH Ha YPOBHE CpeTHEro O0IIero oopa3oBaHus:

npuoOpeTeHne CUCTEMbI 3HAHUN 00 O0IUX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX,  TEOpHUAX,  BKIOYAs  MEXaHUKY,  MOJEKYISIpHYyH  (HU3uKy,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY M DJIEMEHTHI aCTPOPU3HKHY;

dbopMHpOBaHUE YMEHHI MMPUMEHSATh TEOPETUUECKUE 3HAHUSA JJI1 O0BICHEHUS
(U3UYECKUX SIBICHUM B TMPUPOJAE M ISl NPUHATUS MPAKTUUYECKUX DPEIICHUN B
MOBCEHEBHOM JKH3HHU;

OCBOCHHE CIIOCOOOB PpEIICHUS PAa3IUYHBIX 3a7ad C SIBHO 3aJaHHOU
(bu3nYecKoil MOJENbI0, 3a/ay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIHHOE CO3JaHUE
(dbu3uyecko MoJieNd, aJeKBAaTHOM YCJIOBUSAM 3aJayd, B TOM 4YHCIE 3ajad
WHXEHEPHOTO XapaKTepa;

MoHMMaHue (U3NYECKMX OCHOB W TPHUHIIUIOB JCHCTBUS TEXHUYECCKUX
YCTPOWCTB U TEXHOJIOTUYECKHUX MPOLIECCOB, UX BIMSHUS Ha OKPYKAIOUIYIO CPENY;

OBJIQJICHUE METOJIaMH CaMOCTOATEIIBHOTO IIJIAHUPOBAHHUS W TIPOBEACHUS
(U3MYEeCKUX OKCIEPUMEHTOB, aHaIW3a W HHTEpPHpeTalu  WHOOpMAIIIH,
OTIPEICIICHHS TOCTOBEPHOCTH MOJIYYEHHOTO Pe3yJIbTaTa;

CO3/IaHUE YCJIOBHUM I PAa3BUTUS YMEHUU IPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOM JIEITEIHLHOCTH;



pa3BUTHE HHTEpeca K chepam mpodeccrnoHalIbHOM ASSITENbHOCTH, CBSI3aHHON
¢ (PU3UKOM.

B cootBerctBun ¢ tpedoBanusiMu OI'OC COO yriuyOn€HHBIA YpPOBEHb
u3yueHus yuyeOHoro mpeamera «®Ddusukay Ha ypOBHE CpEAHEro OOIIETro
oOpa3zoBaHusi BBIOMpaeTCs OOYyYAIOUIUMUCS, TUIAHUPYIOMIMMU TPOJAODKCHHE
0o0pa30BaHus 10 CHEUATBHOCTIM (PU3UKO-TEXHUYECKOTO TIPODUIIS.

Ha uzyuenue ¢pusuku (yriayOnaEHHBIM ypOBEHb) HA YPOBHE CPEAHEr0 OOIIETO
obpazoBanusg orBoautcs 340 gacos: B 10 kiracce — 170 gacoB (5 4acoB B HEJEIIO),
B 11 xiacce — 170 yacoB (5 yacoB B HEZEIIO).

[Ipennaraempiii B mporpamMmme 1o (QU3MKE TMepeyeHb Ja0OpaTOPHBIX WU
MPAKTHUYECKUX paboOT SBISAETCS PEKOMEHIOBAHHBIM, YUYWTENb JENaeT BBIOOD
NpOBEJACHUS J1Ta0OpaTOPHBIX PAOOT M OMBITOB € YYETOM HMHAWBHUIYaTbHBIX
0COOEHHOCTEH 00yUaroIUXCsl.



COILEPKXAHUE OBYUYEHUA
10 KVIACC

Pa3znen 1. HayuHnblii MeTO NO3HAHUS TPUPOBI.

dwusznka — pyHIaMeHTalbHAsA HayKa O npupojie. Hay4nslit MeTo Mo3HAHUS U
METO/IbI UCCIIeTIOBAaHUS (PU3NUECKUX SIBJICHUM.

OKCHepUMEeHT U Teopus B Ipoliecce Mo3HaHus Mpupoasl. Habmoaenue u
AKCIIEPUMEHT B (PU3UKeE.

Croco6bl m3Mepenust (U3NUECKUX BEIMYMH (AHAJOTOBBIE M ITU(GPOBBIC
U3MEpUTEIbHBIE MPUOOPHI, KOMITBIOTEPHBIEC JATYMKOBBIE CUCTEMBI).

[lorpemHocT  u3MepeHuid  (U3MYECKUX  BeIWYUMH  (a0conoTHas W
OTHOCHTEIIbHAS).

MonenupoBanue (GU3NIECKUX SBICHUN M TMPOIECCOB (MaTepuaibHas TOYKa,
abCoOIOTHO TBEPAOE TENOo, HealbHAs >KUJKOCTb, HJICATbHBIM Ta3, TOUCYHBIH
3apsan). ['unoresza. dusnyeckuii 3aKOH, TPAHUIIBI €70 TPUMEHUMOCTH. DU3nyecKas
TEOpHSL.

Ponp u mecTto ¢uszuku B POPMUPOBAHUU COBPEMEHHOW HAYYHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJICH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepenre cuiibl TOKAa M HANPSOKEHUS B IE€NU IMOCTOSHHOTO TOKa IMpHU
MTOMOIIY aHAJIOTOBBIX U IU(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB.

3HaKOMCTBO ¢ LU(poBol sadoparopueit nmo ¢usuke. [Ipumepsl n3mMepeHus
(hU3UYECKUX BEJIMYMH MPU MOMOIIUA KOMIBIOTEPHBIX JaTYUKOB.

Paszgea 2. Mexanuka.

Tema 1. Kunemamuxa.

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra.

[Ipsimast u oOpaTHast 3aJja4u MEXaHUKHU.

Paguyc-BekTop MarepuanbHOW TOYKH, €r0 MNPOCKIMU HA OCHU CHCTEMBI
koopauHat. Tpaekropus.

[lepemenienune, cKOpocTh (CpenHssl CKOPOCTb, MTHOBEHHAasi CKOPOCTb) H
YCKOPEHHE MaTepUaibHOW TOUKH, UX MPOEKIMM Ha OCHU CHUCTEMBI KOOpJMHAT.
CnoxeHue nepeMeIIeHnii U CI0KEHHE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJIMHENHOE ABUKEHHUE. 3aBUCUMOCTD
KOOPAMHAT, CKOPOCTH, YCKOPEHHUSI U MyTH MaTepUaIbHON TOUYKU OT BPEMEHHU M UX
rpaduku.

CBoOosHOE TMMajicHHe. YCKOpEHHE CBOOOJHOrO IajcHHs. J[BHkeHHE Tera,
OpOIIEHHOr0 TOJ YTIJIOM K TOPU30HTY. 3aBUCUMOCTH KOOPAMHAT, CKOPOCTH H
YCKOpPEHHUsI MaTepUaIbHON TOUKH OT BPEMEHHU U UX TpapuKH.



KpuBonunenHoe  nBukeHue. [IBUKEHHME  MaTepUaJIbHOM TOYKH IO
OKPY>XHOCTH. YTJiOBas M JIMHEWHas CKOpocTh. Ilepmon u yacrtora oOpaiieHwUs.
LleHTpocTpeMuTenbHOE (HOPMaAIbHOE), KacaTelbHOE (TAHT€HIUAIbHOE) U TOJHOE
YCKOPEHUE MaTEPUAIIBHON TOUKHU.

TexHu4yeckre yCTpPOMCTBA W TEXHOJOTHMYECKHWE MPOLIECCHI: CHUAOMETP,
IBWKCHUE CHApSAOB, LEIMHbIC, ULIECTEpEHYAThIE W PEMEHHBIE MEepeayu,
CKOPOCTHBIE JIU(DTHI.

Hemoncmpauuu.

Mogenb cucTeMbl OTCUETA, WIITIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTHK
JIBUKCHMUS.

Cnoco0sbI uccie10BaHus JBUKCHUMH.

Nnmroctpanus mpeaebHOro nepexo/ia U u3MEpeHne MITHOBEHHOM CKOPOCTH.

[IpeoOpazoBanre NBUKEHUN ¢ UCIIOIb30BAHUEM MEXaHU3MOB.

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

HaOnronenne nBWKEHHS Tena, OPOIICHHOrO TOJ YIJOM K TOPU3OHTY H
TOPU30HTAIBHO.

Hamnpapienue CKOpoCcTH Ipu ABUKEHUH 110 OKPYKHOCTH.

[IpeoOpa3zoBaHue yrioBOi CKOPOCTH B PELYKTOPE.

CpaBHeHHME TyTEW, TPACKTOPUWA, CKOPOCTEH IBHXKEHHUSI OJHOTO U TOTO XK€
TeJla B Pa3HbIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKMuUKym.

N3ydeHne HEpaBHOMEPHOTO JABUKEHHUS C LEIbIO ONPEAEIEHUS MTHOBEHHOM
CKOPOCTH.

N3mepeHne yckopeHus Mpu OpsIMOJIMHEHHOM PaBHOYCKOPEHHOM JIBUKEHUU
10 HAKJIOHHOM IIJIOCKOCTH.

HccnenoBanne 3aBUCHMOCTH NIYTH OT BPEMEHHM IIPU PAaBHOYCKOPEHHOM
JIBU>KCHUHU.

N3mepenne  yckopeHus CBOOOTHOTO aJICHUS (pexoMeHT0BaHO
UCIOJIb30BaHuE IU(GPOBOI TabOpaTOpUN).

WN3yuenune nBWXeHHs Tena, OpOIIEHHOro Topu3oHTanbHO. IIpoBepka
TUIOTE3bl O TMPSMOM MPOMOPIUOHATLHOM 3aBUCUMOCTH MEXIY JallbHOCTHIO
MOJIETa ¥ HAYaJIbHOM CKOPOCTHIO TeJa.

N3ydeHne JIBHKEHHUS Tella MO OKPYKHOCTHM C IOCTOSIHHOM IO MOIYJIIO
CKOPOCTBIO.

UccnenoBanne 3aBUCUMOCTH TMEpUOJa OOpaIleHUs KOHMYECKOTO MAasTHHKA
OT €ro napaMeTpoB.

Tema 2. /lunamuxa.



IlepBeii 3akoH Hprorona. MHepumaneHble cuctemsl otcu€ra. [IpuHumn
oTHocuTenbHOCTH [anmwnes. HeuneprmanpHble cucTeMbl OTCYETa (OMpeAciICHHE,
MIPUMEDBI).

Macca tena. Cuna. [lpuHiun cynepno3uiu Cuil.

Bropoii 3akoH HeroToHa 1i1s1 MatepuanbHON TOYKH.

Tperuii 3ak0oH Hpr0TOHA 111 MaTepUAIBHBIX TOUYEK.

3aKOH BCEMHUPHOTO TATOTCHUS. OKBUBAJICHTHOCTh T'PAaBUTAIMOHHON W
WHEPTHON MAaCCHI.

Cuna TsKecTU. 3aBUCUMOCTh YCKOPEHHS CBOOOJHOIO IMAJICHUs] OT BBICOTHI
HaJ TOBEPXHOCTHIO IUIAHETHI U OT reorpaduyeckord IHPOTHL. J[BHKeHHe
HEOECHBIX TeN U UX CIYTHUKOB. 3akoHbl Kemnepa. [lepBas kocMuueckasi CKOPOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec tema. Bec Tena, aBmxymerocs c
YCKOPEHHUEM.

Cuna tpenus. Cyxoe Ttpenue. Cuila TpEeHHsSI CKOJBXEHHS W CUJla TPEHUS
nokos. Koaddumuent tpenus. Cuna CONPOTUBICHUS TPU ABMKEHUHM Tejla B
YKUJIKOCTHU WJIH rasze, €€ 3aBUCUMOCTh OT CKOPOCTH OTHOCUTEIIBHOTO JBUKEHUS.

Hasnenue. ['mapocratuueckoe napienue. Cuia Apxumena.

TexHu4yeckre yCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: MOAIIUITHUKH,
JIBH>KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Hemoncmpauuu.

HabGnronenue nBuKeHUs TNl B MHEPIUATBHBIX U HEMHEPIMAIBHBIX CUCTEMAX
OTCYETA.

IIpuHIMITI OTHOCUTEIBHOCTH.

Kauenne naByX UWIMHAPOB WIM IIAPOB PA3HOM MACChl C OJIMHAKOBBIM
YCKOPEHUEM OTHOCUTEIIBHO HEMHEPIIUAJIBHOW CUCTEMBI OTCUETA.

CpaBHEeHHE  PaBHOAECHCTBYIOUIEHM  NPWIOKEHHBIX K TEIy CHUI C
MPOM3BEICHUEM MACChI TEJIa HA €r0 YCKOPEHUE B MHEPIIMATIbHOW CUCTEME OTCUETA.

PaBeHCTBO CHII, BO3HHKAIOIIUX B PE3YIbTATE B3AUMOICUCTBHS TEI.

N3mepenue macc 1o B3auMOACHCTBUIO.

HesecomocTs.

Bec Tena npu ycKOpeHHOM NOABEME U AJCHUM.

LleHTpOoOCKHBIC MEXaHU3MBI.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

N3mepeHne paBHOJAEHCTBYIOLIEH CUJI IPU JABMXKEHUHM OpycKa MO HAKJIOHHOM
IJTOCKOCTH.

[IpoBepka ruIOTE3bl O HE3aBUCUMOCTH BpPEMEHM JBUKEHHUS Opycka IIo
HAKJIOHHOM IIJIOCKOCTH Ha 3aJJaHHOE PACCTOSIHUE OT €r0 MACCHI.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IMPYXKUHE U
pE3UHOBOM 00pasiie, OT X AehopMaliiu.

N3yuyeHne NBUKEHUSI CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, IEPEKUHYTOMU YEPE3
nE€rkuit OJIOK.

N3mepenne koddduimenta TpeHUs MO BEIUYHHE YIIIOBOTO KoddduimeHTa
3aBUCUMOCTH F.p(N).

UccnenoBanne aBuxeHust Opycka Mo HAKJIOHHOM TJIOCKOCTH C TIEPEMEHHBIM
K03 puUIeHTOM TpEHUSI.

N3yueHne nBuKeHUsS rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuxa meépoozo mena.

AOGcomotHo TBEpHoe Teno. IlocTtymarenbHOe W BpalllaTelIbHOE JIBUXKECHHE
TBEPAOTrO Tena. MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpamieHus. [liedo cuiebl.
CnoxeHue cull, TPUIOKEHHBIX K TBEpAoMY Teny. LleHTp TshkecTu Tena.

VYcnoBus paBHOBECHS TBEPAOTO TEIA.

YcroitunBoe, HeyCcTONYMBOE, O€3pa3IMuHOE PAaBHOBECHE.

TexHnueckne yCTpOMCTBA M TEXHOJIOTHMYECKUE MPOLECCH: KPOHUITEHH,
CTPOUTEIIbHBIN KpPaH, pelI€TYaThle KOHCTPYKIIUH.

Jemoncmpayuu.

YcnoBus paBHOBECHS.

Bunbl paBHOBECHS.

Yuenuueckuit sxcnepumenm, nadvopamopusvie padomot, npaKMuUKym.

HccnenoBanne yCIOBHM paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpAILICHUA.

KoncTpynpoBanue KpOHIITENHOB U pACUYET CHJT YIIPYTOCTH.

N3ydyeHne ycToMunMBOCTH TBEPAOTO TEJIA, UMEIOLIErO IIOMIAAb ONIOPHL.

Tema 4. 3axkonvt coxpanenusn 6 mexaHuke.

Nmnynbsc MaTepruanibHON TOYKH, CUCTEMBI MaTepHUalbHbIX TOUYEK. L[eHTp macc
CHUCTEMBI MAaTepHUAIbHBIX TOUYEK. Teopema O IBUKEHUU LIEHTPa Macc.

NMnynbe cuilbl 1 U3BMEHEHHUE UMITYJIbCA TeNA.

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTuBHOE nBUKEHUE.

MoMeHT umITyapca MarepuanbHOM TOUkW. [IpeacraBienue o coxpaHeHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJIAX.

PabGoTta cuipl Ha ManoM M Ha KOHEYHOM mepeMmenleHuu. ['paduueckoe
MIPEACTABICHUE PAOOTHI CUIIBI.

MOIIHOCTH CHUJIBI.

Kunernueckasi »Heprusi MaTepualbHOW TOUKH. Teopema 00 HU3MEHEHHH
KMHETUYECKOW SHEPIUU MaTEpPUAJIbHON TOUKHU.



IloreHnManbHBIE W HENOTCHUMANbHbIE CUibl. [loTeHnumanpHas >Heprus.
[ToTeHimanbHas 3Heprust ynpyro neGopMupoBaHHOW NpykuHbI. [loTeHmanbHas
DHEPIus Tela B OJHOPOJHOM IpaBUTAIMOHHOM mone. [loTeHnumanbHas sHeprus
Tejaa B IPAaBUTALIMOHHOM I0JI€ OJTHOPOJHOIO IIapa (BHYTpU U BHE 1iapa). Bropas
KOCMHMYECKasi CKOPOCTb. TpeThbsi KOCMUUYECKAst CKOPOCTb.

CBsi3p  pabOThl HEMOTEHLHUAIBHBIX CHJI C HM3MEHEHHUEM MEXaHHYECKOM
DHEPIUM CUCTEMBI TeJ. 3aKOH COXPAHECHHSI MEXaHUYECKOW JHEPTUU.

Yipyrue u Heynpyrue CTOJIKHOBEHHS.

YpaBHeHue bepHyim Uil UMACaNbHOM JKUAKOCTH KakK CIEACTBUE 3aKOHA
COXpaHEHUS MEXaHUYECKOU JHEPIUH.

TexHu4yeckne yCTpOHWCTBA U TEXHOJOTHUECKUE MPOLECCHI: IBUKEHUE PAKET,
BOJOMET, KONEp, MPYKUHHBIM TMHCTONET, TUPOCKON, (UTypHOE KaTaHHE Ha
KOHBKax.

Jemoncmpayuu.

3aKOH COXPAHEHUS UMITYJIbCA.

PeakTrBHOE BMKEHUE.

N3mepeHne MOITHOCTH CHUJTBI.

V3MeHeHne 3HEpruy Tena MpU COBEPIIEHUU padOThI.

B3anmHble mNpeBpalieHUs] KMHETHYECKOM M IMOTEHUHAIBHOW SHEPruil NpH
JEMCTBUM Ha TEJO CHUJIBI TSKECTU U CHJIbI YIIPYTOCTH.

CoxpaHeHue SHEpruy Npu CBOOOIHOM Ma/ICHUU.

Yuenuueckuit sxcnepumenm, nadvopamopnsvie padomot, npaKmMuKym.

N3mepeHne nMmyJibca Tejia o TOpMO3HOMY ITYTH.

W3mepenne cuibl TATH, CKOPOCTH MOJETH 3JIEKTPOMOOWIS W MOIIHOCTH
CUJIBI TATH.

CpaBHEHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIBCOM CHUJIBL.

HccenenoBanne COXpaHEHHsI UMITYJIbCA IPU YIIPYTOM B3aUMOJACHCTBHH.

N3mepeHne KHHETHYECKOW SHEPTUHU TeJIa 110 TOPMO3HOMY ITYTH.

CpaBHEHHME W3MEHEHUS NMOTEHLUUATbHON SHEPTUU NPYKUHBI C pabOTON CHIIBI
TPEHUS.

Onpenenenue padOThl CHIIBI TPEHUsS NPH JBHXKEHHHM Tejla MO HAKJIOHHOW
IIJIOCKOCTH.

Pa3zpnen 3. MouiekyasipHas pU3UKa U TEPMOJANHAMMKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUYECKOU MEOPUU.

OCHOBHBIE TMOJIOXKEHUS MOJIEKYyJIsIpHO-KuHeTH4Yeckoil teopun (MKT), wux
ombITHOe oOocHoBanue. Juddysus. bpoyHoBckoe aBmxenue. Xapakrep
IBIKCHUS W B3aUMOJCHCTBMS 4YacTHIl BellecTBa. Mozenu CTpOeHUs TIasos,
KHUJIKOCTEN U TBEPABIX TelI U OOBICHEHHE CBOWCTB BEIIECTBA HA OCHOBE JTHUX



Mozaened. Macca u pasmepsl Mojekyn (atomoB). KomuyecTBO BermiecTa.
IToctrostnHast ABorajipo.

TennoBoe paBHOBecue. Temmeparypa u crnocoObl e€ usmepenus. lllkana
temneparyp Llenbcus.

Mogenp neabHOTO ra3a B MOJIEKYJIIPHO-KMHETUYECKON TEOPHUM: YaCTHUILIbI
ra3a JIBU>KYTCSI XaOTUYECKHU U HE B3aUMOJICHCTBYIOT APYT C APYTOM.

['azoBeie 3akoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. AOcomtoTHas
temneparypa (mkana temneparyp KenbBuna). 3akon JlansTona. M3ompoiieccrl B
UJCIbHOM Ta3e C TOCTOSHHBIM KOJUYECTBOM BemiecTBa. ['paduueckoe
IpeICTaBlIEHHE U30IPOILIECCOB: U30TEPMa, U30X0pa, N300apa.

CBs3p  MEXIy JaBICHUEM M CPEIHEM  KMHETUYECKOW  DHEprueu
MOCTYNATEIbHOIO TEIJIOBOTO JBUKEHUS MOJEKYJ HJI€AIbHOrO raza (OCHOBHOE
YPaBHEHHUE MOJIEKYJISIPHO-KUHETUYECKON TEOPUH UJIEATIBHOTO Ia3a).

CBs13b a0COJIIOTHOM TeMIIepaTypbl TEPMOJUHAMUYECKON CUCTEMBI CO CPEAHEM
KMHETHUYECKOM SHEPTUEHN MOCTYMATEILHOIO TEMJIOBOTO ABUKECHUSA €€ YaCTHII.

TexHnueckne YCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLECCHI: TEPMOMETD,
OapomeTp, MoTyyeHue HaHOMaTePUaoB.

Jemoncmpayuu.

Mojenu IBUAKEHHS YaCTHUI] BEILIECTBA.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Buneoponuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUYKEHUS.

Huddy3us xuakoctei.

Mogpens onbita LlTepHa.

[IputsxeHne MONEKyIIL.

Mojenu KpuCTaJNINYeCKUX PELIETOK.

HabGnronenue u rcciieqoBaHue U30IPOLIECCOB.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HUccnepoBanne mnpormecca YCTAHOBIEHUS TEIUIOBOTO PABHOBECHS IPH
TEIJIO00MEHE MEXKTy TOPSUYEH U XOJIOIHOM BOJIOM.

N3yuenune H30TEpMUYECKOro Mmporecca (PeKOMEHIOBAHO HCHOJIb30BAHKE
uudpoBoii 1abopaTopun).

N3ydyeHne n30X0pHOTO Mporecca.

N3ydenne nzobapHOro mpoiecca.

IIpoBepka ypaBHEHUSI COCTOSTHHUSI.

Tema 2. Tepmoounamuka. Tennoevie mawiunol.

Tepmonunamuueckass (T[[) cucrema. 3agaHue BHEUIHUX YCIOBUM s
TEPMOJAMHAMUYECKON CUCTEMBbl. BHElIHWE U BHyTpeHHKE napaMeTpsl. 1lapameTpsl
TEPMOJMHAMHYECKON CHUCTEMBI KaK CPEIHHUE 3HAYEHUs BEJIUYMH, ONKMCBIBAIOIINX
€€ COCTOSIHUE Ha MUKPOCKOIIMYECKOM YPOBHE.



HyneBoe Hauano TtepmoanHamuku. (CamMonpou3BOJbHAs — pellakcalus
TEPMOJUHAMHYECKON CUCTEMBI K TETIOBOMY PAaBHOBECHIO.

Mogene wuaeanbHOrO0 ra3a B TEPMOJUMHAMUKE — CHCTEMA YPABHECHUM:
ypaBHeHHEe MeHeneeBa—KnanelipoHa U BbIpaKEHUE 1711 BHYTPEHHEW SHEPTHM.
VYcnoBus NpUMEHMMOCTH 3TOM MOJENW: HU3KAasl KOHIIEHTpalUsl 4acTHUll, BBICOKUE
TeMIepaTypbl. BeipaxkeHue Uil BHYTPEHHEW dHEPTrUM OAHOATOMHOIO UIEAIbHOTO
rasa.

KBa3zucratuueckue u HECTaTUUECKUE MPOLIECCHI.

DOnemeHTapHas paboTa B TepMoArHaMuKe. Berancnenue paboTsl mo rpaduky
npoiiecca Ha pV-auarpaMmme.

Teruionepenaya  kak  cnoco0  WM3MEHEHUSI  BHYTPEHHEH  SHEpPIruu
TEPMOJMHAMHYECKOW  cHUCTeMbl 0e3  coBepmieHuss pabotel.  KoHBekius,
TEIUIONPOBOHOCTb, U3TyUYCHHE.

KomnuectBo Ttemnotel. TemnoéMkocTh Tena. YaenpHas W MOJSpHas
TEIUIOEMKOCTH BELIECTBA. YpaBHeHHME Maliepa. YjaenbHas TEIIOTa CrOpaHus
tormBa. Pacu€r konuuecTBa TEIOTHl mOpu Temionepenaye. llonsitue 00
aanabaTHOM IIpoIriecce.

IlepBblii 3aKOH TepMOAMHAMUKU. BHyTpeHHss »sHeprus. KomnuectBo
TEIUIOTBI W paboTa Kak Mepbl H3MEHEHHMS  BHYTPEHHEH  DSHEpPruu
TEPMOJUHAMHUYECKON CUCTEMBI.

Bropoii 3ak0OH TEpMOJMHAMHMKHA U1 PABHOBECHBIX IIPOLECCOB: 4Yepes
3aIaHHOE PABHOBECHOE COCTOSHUE TEPMOJWHAMUYECKOW CHUCTEMBI IPOXOIUT
eMHCTBEHHAs aguadara. AOCOIIOTHAS TeMIIepaTypa.

Bropoii 3akOH TEpMOJMHAMHKHA i1  HEPABHOBECHBIX  IPOLIECCOB:
HEBO3MOXKHO TIEPEIaTh TEIIOTY OT 00Jiee XOJIOJHOTO Tea K 0oyiee HarpeTomy 0e3
xomneHcauuu (Knaysuyc). Heo6patumocts NpUpoIHBIX TPOLIECCOB.

[Tpunnune! nectus TerioBbix MammH. KII/I.

MaxkcumansHoe 3HaucHue KIIJI. [{ukim Kaphro.

DKOJIOTUYECKHE ACHEKThl MUCIOJIb30BAHUS TEIUIOBBIX ABUraTeneil. TemioBoe
3arpsA3HEHHUE OKPYKAIOIIEH CPEbI.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTHMYECKHE MPOLECCHl: XOJOAWIbHUK,
KOHJUITMOHED, NHU3CIbHBIA W KapOIOpaTOPHBIA JBUTATENH, IMapoBas TypOWHa,
MOJIyYEHHE CBEPXHU3KUX TEMIIEpATyp, YTUIU3AIUS «TEIUIOBBIX» OTXOJO0B C
MCII0JIb30BaHUEM TEIUIOBOI'O HACOCA, YTHIIM3AIUS OMOOPTaHUYECKOr0 TOILIMBA JUIs
BBIPAOOTKHU «TEIJIOBOI» U AJIEKTPOIHEPTUH.

Hemoncmpauuu.

N3menenue Temneparypsl pu aanadaTtuyeckoM pacIlIupeHUN.

Bo3gyuiHoe orauso.

CpaBHeHUE YAEIbHBIX TETNIOEMKOCTEHN BEILIECTB.



CriocoObl U3BMEHEHMSI BHYTPEHHEN YHEPTUU.

UccnenoBanne aaunabaTHOTO mpoiiecca.

KomrnbrorepHbie MOAEIN TEIUIOBBIX JBUTATEIECH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomot, RPAKMUKYM.

N3mepenune yaebHON TEMI0EMKOCTH.

HccnenoBanue npoliiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue aanadbaTHOTO mpoiiecca.

N3ydyeHne B3aMMOCBSI3M DHEPrUU MEXKMOJEKYJISIPHOTO B3aUMOJACHCTBUSA WU
TEMIIEPATypPbl KUIICHUS KUJKOCTEH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoonl.

[TapooOpazoBanue u koHjaeHcanusa. HcmapeHue u KumeHue. Y jenbHas
TEIJI0Ta MapooOpa3oBaHUAI.

Hacpimiennsle u  HeHachlieHHblE mapbl. KauecTBeHHass 3aBUCUMOCTH
IJIOTHOCTH W JIABJIEHUS HACBIIICHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCHUMOCTb
OoT 00BEMA HACKIIIEHHOTO Mapa. 3aBUCUMOCTh TEMIIEPATYPhl KUTICHUS OT JaBJICHUS
B JKUJKOCTH.

Bnaxxnocts Bo3ayxa. AOGCOIIOTHAS U OTHOCUTENbHAS BIIAXKHOCTb.

Teépnoe Teno. Kpucrainmuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. [lmaBneHne m Kpuctamnuszauus. YJeldbHas TEIUIOTA IUIABJICHUS.
CyOmumarnwsi.

Jledbopmanum TBEpIOTO Tena. PacTsokenne u cxxarue. Cnpur. Moayns FOHra.
[Ipenen ynpyrux nepopmariuii.

TerioBoe pacuimpeHue KUAKOCTEH U TBEPABIX Ted, 00ObEMHOE M JMHEIHOE
pacmupeHre. AHTapPMOHHU3M TETUIOBBIX KOJICOAHWUN YaCTHI] BEIIECTBA KaK MPUYHNHA
TEIJIOBOTO paclIupeHus Tell (Ha Ka4eCTBEHHOM YPOBHE).

[IpeoOpa3zoBanue s3Heprun B PazoBbIX MEPEXoaax.

VYpaBHeHUE TEIIOBOTO OanaHca.

[ToBepxnocTHOEe HaTsDKeHHE. K03 PUIIMEHT MOBEPXHOCTHOTO HATSHKCHHUS.
Kanunsapasie sBneHus. /[aBiaeHne noa MCKPUBIEHHON NTOBEPXHOCTBIO KUJIKOCTH.
®opmyiia Jlarutaca.

TexHuueckne yCTPOMCTBA M TEXHOJOTMYECKHME TMPOLECCHI:  KHUJKHUE
KPUCTaJJIbl, COBPEMEHHBIE MATEPHUAJIBI.

Hemoncmpayuu.

TennoBoe pacuupeHue.

CBolCTBa HACBIILIEHHBIX MAPOB.

Kunienne. Kunenue npu noHM>XKEHHOM JTABJICHUM.

N3mepenue cuiibl MOBEPXHOCTHOI'O HATSIKEHUS.

OnBITEI C MBUTBHBIMH TNIEHKAMH.

CmauuBaHue.



Kanunnsipaslie saBieHusI.

Mojienii HEHBIOTOHOBCKOM JKUIKOCTH.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HccnenoBanue HarpeBaHus U IUIABJICHUS KPUCTAIUIMYECKOTO BEMIECTBA.

Bunbr negopmanuii.

Habmronenne manbix aedopmariuid.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

N3ydenne 3aKOHOMEPHOCTEN UCTIAPEHNUS JKUIKOCTEM.

N3mepeHne yaenbHOM TEMIOTHI I1aBJIEHUS JIb/IA.

N3ydeHne CBOMCTB HACBIILICHHBIX NTAPOB.

N3mepenre aOCONIOTHON BIAXKHOCTH BO3JyXa M OILIEHKAa MacChl MapoB B
MTOMEIICHUH.

N3mepenne ko3¢ dumpreHTa moBepXHOCTHOTO HATSHKCHHUS.

N3mepenne moayns FOHra.

HccnenoBanre 3aBUCMMOCTH  Jedopmanuu  pe3HMHOBOro odOpasma  oT
MPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. DinekTpoauHAMMKA.

Tema 1. Inekmpuueckoe no.e.

OneKkTpu3anms Tel U €€ NPOSIBIEHUA. DJIEKTpUYECKHi 3apsaa. [Ba Buaa
AJEKTPUYECKUX 3apsiaoB. [IpOBONHMKM, JUANEKTPUKU U IOJYIPOBOJHHKH.
DNeMEHTapHbId BJIEKTPUUECKUN 3apsn. 3aKOH COXPAHEHUSI AIIEKTPUYECKOTO
3apsaa.

B3aumoperictBue 3apanoB. Toueunsie 3apsaabl. 3akoH KyioHa.

DnekTpuueckoe noje. Ero aeiictBue Ha 3JIEKTPUUECKUE 3aPsiJIbl.

Hampsoxk€aHocth  anexkTpuueckoro  moinsa.  [IpoGueiii  3apsa.  Jluauwm
HAIPSHKEHHOCTH JIEKTPUUECKOTO 1os. OQHOPOIHOE INEKTPUUYECKOE TOJIE.

[ToTeHMaNbHOCTh 3JEKTPOCTATUYECKOTO MOJisl. Pa3HOCTh MOTEHIMATIOB H
HanpspkeHne. lloTeHnmanpHas sHeprusg 3apsana B 3JIEKTPOCTATUYECKOM IOJIE.
[ToreHuman 31eKTpocTaTUYecKOro noiisg. CBA3b HANPSKEHHOCTH TMOJSL U Pa3HOCTU
NOTEHIIMAJIOB JUISl DJIEKTPOCTATUYECKOTO ToJis (Kak OAHOPOJHOIO, TakK M
HEOHOPOJIHOTO).

[IpuHIUI Cynepno3uIMU SIEKTPUUECKUX TTOJIEH.

[lone Ttoweunoro 3apsina. [lone paBHOMepHO 3apspkeHHOU cdepsl. [lome
PaBHOMEPHO 3apshKEHHOTo Mo o0BEMY mapa. [lone paBHOMEPHO 3apsKEHHOM
OECKOHEYHOM TUIOCKOCTU. KapTuHBl JMHUN HANpsHKEHHOCTH S3TUX MOJEH H
SKBUMNOTEHIHAIBHBIX TOBEPXHOCTEM.

IIpOBOIHUKH B 3JIEKTPOCTATUUECKOM I10JI€. Y CJIOBUE PABHOBECHS 3apsI0B.

JIMpneKTpUKU B AIEKTPOCTATUYECKOM ToJIE. Jusnexrpuueckas
MIPOHUIIAEMOCTh BEILIECTBA.



Konpencatop. DIeKTpoEMKOCTh KOHAEHCATOPA. DJIEKTPOEMKOCTh IJIOCKOIO
KOHJIEHCATOpa.

[TapannenbHOE coennHeHNE KOHIeHCAaTOPOB. [locnenoBarenbHOe cOeMHEHNE
KOHJIEHCATOPOB.

DHeprus 3apsSKEHHOI0 KOHIEHCATopa.

JIBM>KEHME 3apsyKEHHOW YaCTULIBI B OJJHOPOJIHOM 3JIEKTPUUECKOM TIOJIE.

TexHuuecKkne YCTpPOMCTBA M TEXHOJOTMYECKUE TMPOLECCHI: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJIEKTPOCTATHYECKash 3allluTa, 3a3€MJICHHE JJICKTPONPHUOOPOB,
KOHJIEHCATOphI, renepatop Ban ne ['paada.

Jemoncmpayuu.

Y CTpOMCTBO M MPUHLHNI IEUCTBUSA dIEKTPOMETPA.

DIEKTPUUECKOE TOJIE 3aPSKEHHBIX IIAPUKOB.

DIEKTPUYECKOE TOJIE IBYX 3apsKEHHBIX IUIACTHH.

Mopnensb anekTpocratuyeckoro reueparopa (Ban ne ['paada).

IIpOBOHUKH B 3IEKTPUYECKOM IIOJIE.

DJIeKTpOCTaTUYECKas 3aIluTa.

Y CTpOUCTBO U JEUCTBUE KOHJICHCATOPA ITIOCTOSHHOM Y IEPEMEHHON EMKOCTH.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIaAH
IJIACTUH, PACCTOAHUS MEXAY HUMH U IUIIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3AEKTPUUECKOTO OIS 3apsSXKEHHOTO KOHJIEHCaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa YEPE3 PEUCTOP.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

OneHka cui B3aUMOJICCTBUS 3aPSKEHHBIX TEI.

HabGnronenune npeBpaiiieHrs SHEPTHH 3apsSHKEHHOTO KOHACHCATOpa B YHEPTHUIO
W3JIy4YE€HUsI CBETOANO/A.

N3ydenne npoTekaHus TOKa B LENH, COAEPKAIIEH KOHIEHCATOP.

Pacnpenenenne pa3HOCTH MOTEHIIAIOB (HampsHKEHUs ) npu
MOCJIETIOBATEBHOM COCIMHEHNHU KOHJIEHCATOPOB.

HccnenoBanue paspsaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. ITocmoanuwlil 31eKmMpuiecKuil mok.

Cuna Toka. ITocTOsSIHHBIN TOK.

VYcioBust CylieCTBOBaHMS MOCTOSIHHOTO 3JIEKTPUYECKOrO0 TOKa. McrouHukum
toka. Hanpsixenue U u D1C é.

3akod OMa /J1s y4acTKa LeIu.

DIIEKTPUYECKOE CONIPOTHUBIICHUE. 3aBUCUMOCTh CONIPOTHUBIICHUS
OJHOPOJIHOTO MPOBOJHUKA OT €ro JJMHBI W IUIOIIAJHN IONEPEYHOTO CEUYCHHS.
VY 1enpHOE CONPOTUBIICHUE BELIECTBA.

[TocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEAMHEHUE MTPOBOJAHUKOB.
Pacuér pazBeTBIE€HHBIX AekTpruueckux nenei. [Ipasuna Kupxroda.



Pabota snextpuyeckoro Toka. 3akon [[xoyns—JIenna.

MONTHOCTh DJIEKTPUYECKOTO TOKA. TersjoBas MOIIHOCTb, BbIAC/sIEMas Ha
pe3ucTope.

OJC u BHyTpEeHHee CONPOTHBJICHUE HMCTOYHHMKAa TokKa. 3akoH Owma s
MMOJTHOW  (3aMKHYTOM) DJJIGKTPUYECKOW Ilenud. MOIMHOCTh MCTOYHHMKA TOKA.
Kopotkoe 3ambikanue.

KonnencaTtop B 1ienu moCTOSTHHOTO TOKA.

TexHuyeckre yCTpPOMCTBA M TEXHOJIOTMYECKUE MPOLECCHl: aMIIEPMETP,
BOJILTMETP, PEOCTAT, CYETUUK AJIEKTPUUECKON SHEPTUU.

Jemoncmpayuu.

N3mepenure cuiibl TOKa U HaMPSHKEHUS.

UccnenoBanre 3aBUCUMOCTH CHJIBI TOKAa OT HAIpPSDKEHUS Uil PE3UCTOPA,
JlaMIIbl HAaKaJIMBaHUS U CBETOMUO/IA.

3aBUCUMOCTh CONPOTHUBIICHUS UWIMHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
TJIOIIA/IA TIOTIEPEYHOT0 CEUCHUS M MaTepuaa.

HccnenoBanue 3aBUCUMOCTH CUJIbI TOKA OT COMPOTUBIICHUS MIPU MOCTOSHHOM
HaMnpsKCHUH.

[Tpsmoe uzmepenue 3/1C. KopoTkoe 3aMbIKkaHUE TralIbBAHUYECKOTO AJIEMEHTA
1 OIIEHKAa BHYTPEHHET0 CONMPOTUBIICHHUSI.

Crioco6bl coemnHeHNUst UICTOYHUKOB Toka, JJ1C GaTapeii.

HccnenoBanne pazHOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHHKA TOKA
OT CHUJIbI TOKA B IIETIH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomovt, NPAKMUKYM.

UccnenoBanne cMENIaHHOTO COCIMHEHUS] PE3UCTOPOB.

N3mepeHne yaenbHOro COnpoTUBIIEHUS POBOJHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HaNpsDKEHUS IS JIaMIIb
HaKaJUBaHUSI.

VYBenuueHue npejena u3MepeHus: amnepmerpa (BoJIbTMETPA).

N3mepenne D/1C 1 BHYTPEHHETO COPOTHUBIIEHUSI UCTOYHUKA TOKA.

UccnenoBanne 3aBucumoctu IJIC raabBaHUYECKOrO 3JIEMEHTA OT BPEMEHHU
MIPU KOPOTKOM 3aMbIKaHHH.

UccnenoBanre pa3HOCTH MOTEHIMATIOB MEXAY MOJIOCAMU MCTOYHUKA TOKA
OT CHJIBI TOKA B LIETH.

HccnenoBanne 3aBUCUMOCTH TOJIE3HOM MOIIHOCTH MCTOYHHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3nuunbix cpeoax.

DneKTpuyecKkas MPOBOAUMOCTh  PA3JIUYHBIX  BEIIECTB.  DIJIEKTPOHHAs
MPOBOJMMOCTh TBEPJABIX METAJUIOB. 3aBUCUMOCTb COMNPOTHUBJICHHUS METAJLUIOB OT
temnepatrypbl. CBEpXIPOBOAUMOCTb.



DIEeKTpUYECKU TOK B BakyyMme. CBOMCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOJHUKH. CoOcTBeHHas u npuMecHas MIPOBOJAUMOCTH
MOJIyIPOBOJHUKOB. CBoiicTBa p—n-nepexoaa. [lomynpoBoJHUKOBBIE TPUOOPHI.

DONEKTPUUECKU TOK B JJIEKTPOJIUTAX. IJIEKTPOIUTHUUYECKAS JTUCCOLMAIIUSL.
OnekTponus. 3akonsl Dapajes s AIEKTPOIN3a.

OneKTpuueckuid TOK B ra3zax. CaMOCTOSITEIbHBIH M HECAMOCTOSTEIbHbBIN
pas3psa. PasnuyHble TUIIBI CAMOCTOATENBHOIO paspsaaa. Moisnus. I1masma.

TexHuyeckre yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: Tra3opa3psiiHbIe
JaMIIbI, JJIEKTPOHHO-TTyueBas TpyOKa, MOJYyMpPOBOAHUKOBBIE MPUOOPHI: JAHO/,
TpaH3ucTop, (HOTOAUOMA, CBETOJMOMA, TajlbBaHHWKA, padUHUPOBAHUE ME[H,
BBITIJIABKA ATIOMUHUS, SJIEKTPOHHAS MUKPOCKOIIHSL.

Hemoncmpauuu.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPBHI.

[IpoBOAMMOCTB 3JEKTPOITUTOB.

3akoHsbI nekTposnnsa Papanes.

HckpoBoii pa3psil 1 MPpOBOAUMOCTD BO3/1yXa.

CpaBHeHUE POBOAUMOCTH METAIIJIOB U MOIYTIPOBOJHUKOB.

OaHOCTOPOHHSS TPOBOIUMOCTD IHO/IA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

Habmronenne a51ekTpoimsa.

N3mepeHnue 3apsaa 0OJHOBAJIEHTHOTO MOHA.

HccnenoBanne  3aBUCUMOCTHM  CONPOTHUBIIEHUS ~ TEPMOpPE3UCTOpPA  OT
TeMIepaTyphl.

CHsiTHE BOJBT-aMIIEPHOM XapaKTEPUCTUKHU JUOA.

Du3rYeCKUil MPAKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUYHMH C UCTOIb30BAHUEM AaHAJIOTOBBIX
1 U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCOJIFOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEIIMYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(U3MYECKUX BEJIUMYMH, NPOBEPKA NPEIJIOKEHHBIX THUNOTe3 (BbIOOpP U3 padoT,
OMMCAaHHBIX B  TEMAaTUYECKUX  pazfenax «YUYEHUYECKUH  HKCICPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

MexnpeaMeTHbIE CBSA3H.

N3yuenne kypca ¢usuku yraoyOnénHoro ypoBHs B 10 kmacce
OCYILIECTBIISIETCS C YUYETOM COJIEPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€l ¢ Kypcamu
MaTeMaTHUKH, OMOJIOTHH, XUMUHU, TeOorpapuu U TEXHOJIOTHH.

Meosicnpeomemmnole nonamus, C6A3AHHbBIE C UIYUEHUEM MEMO008 HAYUHO20
no3HaHuA: ABICHHUE, HAay4HbId (DaKT, rumotesa, (puU3MUecKas BEIWYMHA, 3aKOH,



Teopusi, HAOIIOACHHUE, ODKCHEPUMEHT, MOJEIMPOBAHUE, MOJENb, H3MEPEHUE,
MOTPEITHOCTH U3MEPEHHI, U3MEPUTENbHBIC TPUOOPHI, IU(pOoBas JadbopaTopusl.

Mamemamuxka: penieHUEe CUCTEMbl ypaBHeHUW. JIuHelHasa ¢QyHKUMS,
napaboa, runepbona, ux rpaduku u cBocTBa. TpuroHoMerpudeckue (GpyHKIINM:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO.
BekTophl 1 MX MPOEKIMU HAa OCU KOOPJIUHAT, CII0KEHNUE BEKTOPOB.

Buonozusa: mexannueckoe IBIKEHUE B )KHUBOW Mpupoae, Auddy3usi, ocMoc,
TEII0O0OOMEH JKMBBIX OPraHHU3MOB, TEIUIOBOE 3arps3HEHHE OKPYKAIOIIEH cpeibl,
yTUIN3alusg OMOOPraHMYEeCKOro TOIUIMBA JJiIi BBIPAaOOTKH «TEIUIOBOI» U
AIIEKTPOIHEPTUH, TOBEPXHOCTHOE HATSHKEHUE U KAMWJUISIPHBIE SIBJICHUS B IPUPO/IE,
AIIEKTPUYECKUE SIBICHUS B KUBOU MPUPOJIC.

Xumusa: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOEHHUE AaTOMOB U MOJEKYI,
MOJIb BELIECTBa, MOJIApHAs Macca, MOJyYeHHEe HaHOMAaTepHUajoB, TEIUIOBbIC
CBOMCTBA TBEPABIX TEJI, KUAKOCTEH M ra3oB, KUIKUE KPUCTAJUIbI, JIEKTPUUECKHE
CBOMCTBA METAJUIOB, AJNEKTPOJIUTHYECKAs JUCCOIMAIINS, TaJbBAaHUKA, HIEKTPOHHAS
MUKPOCKOIIHS.

TI'eozpaghua: BnaxxHOCTh BO3AyXa, BETPbI, 0APOMETP, TEPMOMETP.

Texnonocusa: npeoOpa3zoBaHUe JBUKEHUN C UCIOJBb30BAaHUEM MEXaHU3MOB,
y4€T CyXOro M OKHJAKOTO TpPEHHUS B TEXHHKE, CTATUUYECKHE KOHCTPYKIIUU
(KpOHIITEWH, peméryaTrble KOHCTPYKLNHU), UCIOJIb30BaHUE 3aKOHOB COXPaHEHHS
MEXaHUKH B TEXHUKE (TUPOCKON, BOJAOMET U JIPYTHE), JBUraTellb BHYTPEHHETO
cropanusi, napoBasi TypOrHa, OBITOBON XOJOJAUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJy4YeHUsI COBPEMEHHBIX MAaTepUaloB, B TOM UHCJIE HAHOMAaTEpHUaloOB, H
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKasl 3allUTa, 3a3eMJICHHE 3JIEKTPOINpHOOpOB,
ra3opaspsaHble JIaMIIbI, TOJIyIPOBOIHUKOBbIE IPUOOPHI, raIbBaHUKA.

11 KVIACC

Pa3znen 4. DiaekrpoauHaMuKa.

Tema 4. Macnummnoe noge.

B3aumoneiicTBUEe TMOCTOSHHBIX MArHUTOB UM MPOBOJHUKOB C  TOKOM.
MarautHoe 1mone. Bekrop MarHuTHOM uMHAyKuuu. [IpuHumn cynepno3uuuu
MAarHUTHBIX NOJieH. JIMHUY MarHUTHOW UHYKIIUU.

MarHutHoe 1oJie MPOBOAHUKA C TOKOM (HPSIMOTO MPOBOJHMKA, KaTYLIKH U
KpyroBoro Butka). OneIT Jpcrena.

Cuna Amnepa, €€ HanpaBJICHUE U MOYJIb.

Cuna Jlopenua, €€ HanpaBieHUEe U MOAYJb. JIBH>KEHHE 3apSKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM Iojie. PaGoTa cuisl JlopeHna.

MarnuTtHoe nose B BeuiecTBe. @eppOMarHeTHKy, Napa- U JUaMarHeTUKH.



TexHuueckre yYCTPOWCTBA UM TEXHOJOTMYECKHE MPOLECCHI: NPUMEHEHUE

ITOCTOSTHHBIX MarHuToOB, 3JIEKTPOMArHuTOB, TeCTep-MYyJIbTUMETD,
ANEKTPOABUTATEh SIKOOU, YCKOPUTENIH 3JIEMEHTaPHBIX YaCTHII.
Hemoncmpauuu.

Kaptuna  nuHMI  WMHOYKOMM ~ MAarHUTHOTO  MOJSL  MOJOCOBOTO M
10JIKOBOOOPA3HOTO MOCTOSIHHBIX MarHUTOB.

KapTuna nuHuii MAarHuTHOM MHAYKIHMU TOJIS JUIMHHOTO PSIMOTO MTPOBOIHUKA
Y 3aMKHYTOT'O KOJBLIEBOTO MPOBOJAHUKA, KATYIIKHA C TOKOM.

B3aumopericTBre 1ByX NpOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeHia Ha MOHBI SJIEKTPOJIUTA.

HabGnronenune nBrmkeHus Mydyka SJIEKTPOHOB B MAaTHUTHOM TIOJIC.

[TpuHnun JNEUCTBHUS 3JIEKTPOU3MEPUTEIILHOTO npubdopa
MAarHUTOAJIEKTPUYECKOU CUCTEMBI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnepoBanre MarHuTHOTO IMOJIA IOCTOSIHHBIX MATHUTOB.

HccnenoBanue cBOMCTB (peppOMArHETHKOB.

HccnenoBanue necTBUSI NOCTOSHHOTO MarHWTa Ha PpaMKy C TOKOM.

N3mepenne cuibl Amriepa.

N3yyeHne 3aBUCUMOCTH CHIIBI AMITEpa OT CHJIBI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIMU HA OCHOBE U3MEPEHUSI CHIIbI AMIIEpa.

Tema 5. dnekmpomacHumnan UuHOYKYUAL.

SIBrieHME BIIEKTPOMArHUTHOM MHAYKIUU. [lOoTOK BekTOpa MarHUTHOU
uaaykiun. OJC mHaykuuu. 3akoH 3JIEKTPOMArHUTHOM uHaykiuu Dapajes.
Buxpesoe anekrpuueckoe nozue. Toku Pyko.

OJC uHAYKUMH B NMPOBOJHUKE, NBUKYIIEMCS B OJHOPOJHOM MAarHMTHOM
ToJIE.

[IpaBuno Jlenua.

NunyktuBHOCTh. KaTylika HMHAYKTUBHOCTM B LENH MOCTOSIHHOTO TOKA.
SABnenne camonnaykuuu. JIC caMOMHIyKIIUH.

DHEPrusi MArHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEKTPOMArHUTHOE MOJIE.

TexHuueckne yCTpOWCTBA M TEXHOJOTMYECKUE NPOLECCHI: MHAYKIHOHHAS
neYyb, COJIEHOU, 3AIIUTA OT AJIEKTPU3ALMHU TEJl IPU JABUKEHUU B MArHUTHOM I10JIE
3eMJIu.

Hemoncmpauuu.

HabGmronenne siBiieHUs 3JIeKTPOMArHUTHOW WHTYKITUH.

UccnenoBanne 3aBucumoctd OJIC HMHAYKIUM OT CKOPOCTH HW3MEHEHUS
MarHUTHOTO MOTOKA.



IIpaBuno Jlenua.

[Tanenre marauTa B aJJlOMUHHUEBOM (MEIHOM) TpyOe.

SIBiIeHME CAMOMHIYKIIUH.

UccnenoBanne 3aBucumMoctd DJ[C caMOMHIAYKIMU OT CKOPOCTH MU3MEHEHHS
CUJIbI TOKA B LEIH.

Yuenuueckuii sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

HccnenoBanue sBIEHUS 3JIEKTPOMATHUTHON MHAYKIUH.

Onpenenenue MHIYKIUU BUXPEBOTO MATHUTHOTO TOJIA.

UccnenoBanue sSIBIEHUS] CAMOUHIYKIIHUH.

COopka MoJIen 3JIEKTPOMAarHUTHOTO reHepaTopa.

Paspneu S. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue Koebanus.

Konebarenbnas cucrema. CBOOOgHBIE KOJICOAHUS.

["apmonunyeckue konebaHus. Kunemarnueckoe U JTUHAMUYECKOE OIHUCAHUE.
DHepreTHuecKoe ONMUCAHUE (3aKOH COXPAaHEHUS MEXaHUYeCKOW 3Hepruu). BeiBoa
JUHAMHYECKOTO OMUCAHUSI TAPMOHUYECKUX KOJICOAHUM M3 UX SHEPreTUYECKOro U
KMHEMAaTUYECKOTO OMTUCAHUS.

Amrutyna u ¢aza kosnebanuil. CBsi3b aMIUTUTYAbl KOJIEOAHUH MCXOIHOU
BEJIMYMHBI C aMIUTUTYJJaMU KOJIEOaHHUM €€ CKOPOCTH U YCKOPEHUSI.

[lepuon m dacrora koneOanwii. Ilepwon Mambix CBOOOJHBIX KOJIEOAHMIA
MaTreMaTtuyeckoro wmastHuka. llepuoa cBOOOAHBIX KoJeOaHUN MPYKUHHOTO
MasATHHKA.

[TonsiTue o 3aryxatouux KosneOanusx. BeiHykneHHble Konebanus. Pesonanc.
PezonancHas kpuBas. BnusHue 3aryxaHus Ha BHUJ PE30HAHCHOW KPHUBOW.
ABTOKONICOAHMS.

TexHu4yeckre yCTpOWCTBA U TEXHOJOTMYECKHUE MPOLIECCHl: METPOHOM, Yachl,
Kaydelld, My3bIKaJlbHbIE HHCTPYMEHTHI, ceiicMorpad.

Hemoncmpauuu.

3anuch K0J1e0aTEIHLHOTO IBHXKCHHUSL.

HabGnronenne He3aBUCUMOCTH MEPUOJIAa MAJIbIX KOJIeOaHUI rpy3a Ha HUTHU OT
AMILUIUTY JIBI.

HccnenoBanme  3aTyxalmux KoJIeOaHW W 3aBUCHMOCTH  TEPHOJA
CBOOOJIHBIX KOJICOAHHI OT COMPOTUBIICHHUS.

UccnenoBanne kosiebaHUN TIpy3a Ha MACCUBHOM MpYyXHHE C IEJbIO
(dhopmMupoBaHUs NPeICTaBICHUN 00 UICATBHOM MOJIETH MPY>KMHHOTO MasiTHUKA.

3aK0H COXpaHECHUS YHEPTUU NPH KOJICOAHUIX TPpy3a Ha MPYKUHE.

HccnenoBanne BIHYKACHHBIX KOJICOAHUN.

Hab6mnronenue pe3onanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3mepenne mnepuoga CBOOOTHBIX KOJNEOAHWW HUTSAHOTO W MPYKUHHOTO
MasITHUKOB.

N3ydenne 3aKk0OHOB ABMKEHUSI TeJIa B X0/ KOJIeOaHU Ha YIIPYTOM IOJIBECE.

N3ydenne nBUAKEHUS HUTSHOTO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTUU B MIPYKMHHOM MasTHHKE.

HccnenoBanue yObIBaHUS aMIUTUTY/IbI 3aTyXaIOMIUX KOJIEOaHU.

UccnenoBanue BoIHYXICHHBIX KOJICOAHUM.

Tema 2. InekmpomazHumHuusle KoaeOAHUA.

Konebarenbupiii  koHTYp. CBOOOJHBIE AJIEKTPOMAarHUTHBIE KOJEOaHUS B
uaealbHOM KoJiebaTenbHOM KOHType. Popmyna Tomcona. CBsi3b aMIUIUTY/IbI
3apsjia KOHAEHCAaTopa ¢ aMIUTUTYI0M CHIIbI TOKA B KOJIEOATEIbHOM KOHTYPE.

3aK0H COXpaHEHUS YHEPTUU B UACAUTHHOM KOJIEOATeIIbHOM KOHTYPE.

3aryxaromnme AIEKTPOMArHUTHBIE KoJIeOaHusl. BriHyK€HHbBIE
AJIIEKTPOMATrHUTHBIE KOJIEOAHUS.

IlepemeHHblii TOK. MOIIHOCTE NEPEMEHHOIO TOKA. AMIUIUTYJHOE W
JCHCTBYIOIEE 3HAYCHUE CHUJIBI TOKA W HANPSHKEHUS TPH pasiIudHor (opme
3aBUCUMOCTH IIEPEMEHHOI'O TOKA OT BPEMEHH.

CuHycouanbHbli NIEPEMEHHBIM TOK. Pe3ucTOop, KOHIEHCATOp M KaTyllKa
WHAYKTUBHOCTH B LEMH CUHYCOUJAIBHOTO MEPEMEHHOr0 TOKAa. Pe30HaHC TOKOB.
Pe3onanc HanpsKeHUI.

Uneanbubiii  Tpancopmatop. I[lpomsBoacTBo, mepemadya u moTpeOsieHHE
ANEKTPUYECKON SHEPTUH.

DKOJOTUYECKUE PHUCKH TMPU MPOU3BOACTBE dIECKTpodHepruu. Kymbrypa
WCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLIECCHI: 3JIEKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUU AJIEKTPONEpEaAAY.

Jemoncmpayuu.

CB0OOOIHBIE AIIEKTPOMArHUTHBIC KOJICOaHUSI.

3aBUCUMOCTh YaCTOTHI CBOOOAHBIX KOJIEOAHUM OT MHIYKTUBHOCTH U EMKOCTHU
KOHTYpa.

OcuumiorpaMMbl JJIEKTPOMAarHUTHBIX KOJIEOAHMIA.

['ereparop He3aTyXaIOMUX JIEKTPOMATHUTHBIX KOJICOAHUH.

Mopenb 3J1IeKTpOMarHuTHOTO T€HEPaTOopa.

BbIHyX/I€HHbIE CUHYCOUIAIbHBIE KOJIEOaHUsI.

Pe3ucrop, karyiika MHIYKTUBHOCTA M KOHJEHCATOp B IIEMU MEPEMEHHOTO
TOKA.

Pe3oHaHc 1mnpu MOCIENOBAaTEIbHOM COECIMHEHUM PE3UCTOpPA, KaTyIIKU
MHIYKTUBHOCTH M KOHJEHCATOPA.

VY cTpoiicTBO M IPUHLIKI IEUCTBUS TpaHcPopmaTopa.



Mogenb IMHUU 3JIEKTPOIEPEAAUH.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.

Nzyuenne tpanchopmaropa.

HccnenoBanne MnepeMEeHHOTO TOKAa 4epe3 IOCIEeA0BATEIbHO COETUHEHHbBIC
KOHJICHCATOp, KaTYILIKY U PE3UCTOP.

HabGnronenue 351eKTpoMarHiTHOTO pe30HaHCa.

UccnenoBanne pabOThl ICTOYHUKOB CBETA B LIETIH MIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmMpoMaZHUMHbBLE 60IHDbL.

MexaHUuecKue BOJIHBI, YCJIOBUA HMX pacnpocTtpaneHusi. llomepeuHble u
OpOJOJbHBIE BONHBL. IlepHol, CKOPOCTh pPACHpPOCTPAHEHUS W [JJIMHA BOJIHBI.
CBoiicTBa MEXaHUUYECKUX BOJIH: OTpaKEHHUE, MpeoMieHue, UHTephepeHuus U
TudpaKIus.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

[ITyMOBOE€ 3arpsi3HEHHE OKPYKAOUIEN CPEMBI.

DONEeKTPOMArHUTHBIE BOJHBI. Y CJIOBUSI U3IYyUYCHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmnast oprieHTaMs BEKTOPOB B 3JIEKTPOMAarHUTHOW BOJIHE.

CBoiicTBa  DJIGKTPOMAarHUTHBIX  BOJH:  OTpa)X€HUE,  MPEIOMIICHUE,
noJisipu3anus, uHTepdepeHuns u qudpaxius.

[Ixana >7E€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHUE AJEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLMTBI pagUOCBS3U U TENEBUACHUS. Panuonokanus.

DIIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAKOLIEH CPELBI.

TexHuyeckre yCTpOWCTBA M NPAKTUUECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, pajiap, paaIuonpuéMHNK, TEIIEBU30p, aHTeHHa, Tenedon, CBY-meus,
yJIBTPa3BYKOBas IMATHOCTHKA B TEXHUKE U MEIULIMHE.

Jemoncmpayuu.

OO6pazoBaHue U pacIpPOCTPAHCHUE TTOTIEPEUHBIX U MPOAOIbHBIX BOJIH.

Konebmromeecs Temo Kak ICTOYHHK 3BYKa.

3aBUCUMOCTbH JIJTUHBI BOJHBI OT YaCTOTHI KOJICOAHUT.

HabGmronenue orpakeHus: ¥ NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Habmronenune natepdepeHunu 1 1uppakiiii MEXaHUYECKUX BOJIH.

AKyCTUYECKUIN PE30OHAHC.

CBoiicTBa yibTpa3ByKa U €ro NpUMEHEHUE.

HaGnronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOM KOJIeOaHUH.

UccnenoBanne  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHUE,
MpesioMJICHUE, MOJspu3alus, Audpakuus, tHTephepeHITus.

Oo6napyxeHue nHGPaKpacHOro U yIbTPAPUOIETOBOTO U3TyUECHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmuKym.



N3ydyeHnne napaMeTpoB 3ByKOBOU BOJIHBI.

N3ydeHue pacnpocTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM MPOCTPAHCTBE.

Tema 4. Onmuka.

[IpssmonuHeiHOE pacpOCTPAHEHNUE CBETA B OAHOPOJHOU cpene. Jlyu cBera.
To4euyHBIN UCTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHBI oTpaxxeHusi cBeta. [locTpoenue nzolOpaxeHuil B
iockoM 3epkane. Chepuueckue 3epkana.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCONIOTHBIN MOKA3aTENb
npenomiieHusl. OTHOCUTENBHBIN MOKa3aTelb npesioMiieHus. [IoCTOSHCTBO 4acTOThI
CBETa M COOTHOLIEHWE JJIMH BOJIH IMpU IEPEXOAE MOHOXPOMATHYECKOTO CBETa
yepes rpaHully pa3zielia IByX ONTHYECKUX CPE.

Xon nyudeit B mpusme. lucnepcust cBera. CHOXKHBIA COCTaB OEIOro CBETA.
[IBer.

[TonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHblil yroyl MOJHOrO BHYTPEHHETO
OTpakKCHHUS.

CobOuparomie W pacceuBarommue JuH3bL. ToHkas nwmH3a. DOKyCHOE
pacCTOsIHUE M ONTHYECKas CWiIa TOHKOW JIMH3BI. 3aBUCUMOCTH (HOKYCHOTO
pPacCTOSIHUSI TOHKOW c(epuvecKoil JMH3bl OT €€ TeOMETPUM U OTHOCHUTEIHHOTO
ITOKA3aTeNs MPETOMIICHUSL.

@opMyJsia TOHKOU JIMH3BL. Y BEJIMYEHUE, 1ABAEMOE JIMH30M.

X0 ny4da, MPOLIEAIIEro JIMH3Y II0J IPOU3BOJIBHBIM YIJIOM K €€ TJIaBHOU
ontudyeckod ocu. IlocTpoeHue wu300pakeHW TOYKM M OTpe3Ka MpsSMOA B
COOMPAIOIIUX U PACCEUBAIOIINX JIMH3AX U UX CUCTEMAaX.

OnTtuyeckue mpubopsl. Paspemaromas crocoOHOCTh. [1a3 kak onTuyeckas
cucrema.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKHU.

BonnoBast ontuka. Wutepdepenuuss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBuss HaOMIOMEHWS MaKCHMYMOB W MHUHUMYMOB B HHTEp(EpEHIIMOHHOM
KapTUHE OT [JBYX KOI€PEHTHBIX HCTOYHMKOB. IIpumMepsl Knacchueckux
UHTEPPEPEHIIMOHHBIX CXEM.

Hudpaknus cBera. JudpakuvonHas pemeérka. YcCIoBUE HAOIIOIEHUS
[JIaBHBIX ~MAaKCMMyMOB IIpM MAaJACHUM MOHOXPOMATHYECKOrO CBE€Ta Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckne yCTpOWCTBA M TEXHOJOTHMYECKUE TMPOLECCHI: OYKH, JyIa,
MepucKon, (oroanmapar, MUKPOCKOI, MPOCKIIMOHHBIN ammapaT, MpPOCBETICHHUE
OITHUKH, BOJIOKOHHAS ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jemoncmpayuu.

3aKOHBI OTPAKEHUS CBETA.



HccnenoBanue npeoMIIeHUs CBETA.

Hab6nrogenue noaHoro BHyTpEHHETo oTpakeHusi. Mojiesib CBETOBO/IA.

HccnenoBanre XoJa CBETOBBIX IMYYKOB 4Yepe3  IUIOCKONApaJLIEIbHYIO
IJIACTUHY U TIPU3MY.

HccnenoBanue CBOMCTB N300paKeHU B JTMH3AX.

Mopenu MUKpPOCKOIIa, TeJIeCKomna.

Habmronenune nuntepdepeHunn crera.

HaGmronenune nBeTOB TOHKUX TJIEHOK.

Hab6mronenune nudpakium ceera.

N3ydenne nudpakiimOHHON peIIEéTKy.

Habmronenune nudpakiilmOHHOTO CIIEKTpA.

Habmronenne nucnepcuu cBera.

HabGnronenue nonsipu3anuu cBeTa.

[IpumeHeHre noAponaA0B ISl U3YUECHHS] MEXaHUYECKUX HAIPSKEHUH.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, npaKMUKyMm.

N3mepenue nokazaress npeaoMIeHUs CTEKIIa.

HccnenoBanune 3aBUCUMOCTH (DOKYCHOTO pAcCCTOSIHMSI OT BeliecTBa (Ha
OpUMepe KUIKUX JIUH3).

N3mepenne poKyCHOrO pacCTOSIHUS paCCEUBAIOLIUX JIMH3.

[Tomy4yenune n300pakeHUs B CUCTEME U3 TIOCKOTO 3€pKaJia U JTUH3HI.

[Tomyyenue n300pakeHrs B CUCTEME U3 IBYX JIMH3.

KoHcTpynpoBaHue TEIeCKOMMYECKUX CUCTEM.

Hab6nronenune nudpakuuu, uHTEpPEpEeHINN U MOJISIpU3alii CBETA.

N3ydenue nossipuzalvu CBETa, OTPAXKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenune nHTEpPEPEHIINH JTA3€PHOTO U3TyUYCHUS HA IBYX IIETISX.

Hab6nronenue nucnepcun.

Habnronenue u uccienoBanue qudpakimOHHOTO CIIEKTpa.

HN3mepeHune nuHbl CBETOBOUM BOJIHBI.

[lomy4yenue criekTpa U3IMy4YEHHUS] CBETOMO/IAa MPU MOMOIIN AUPPAKITUMOHHOM

PELIETKMU.
Paspges 6. OCHOBBI cIeMAJIBLHON TEOPUU OTHOCUTEJIBHOCTH.
['pannubl  pPpUMEHMMOCTHM  KJIAacCMYeckorm  mexaHuku.  [locTynatsl

CIIELIUAJIbHOU TEOPUU OTHOCUTEIIBHOCTH.

[IpocTpancTBeHHO-BpeMeHHON  uHTepBal.  [IpeoOpazoBanust  JlopeHria.
YcnoBue npudUHHOCTA. OTHOCUTEIBHOCTH OJIHOBPEMEHHOCTH. 3aMEIJICHUE
BPEMEHH U COKPAILICHUE JJIUHBL.

DHeprus U UMIYJIbC PENATUBUCTCKON YaCTUIIBI.

CBs13b Macchl C SHEPrUEN U UMITYJIBCOM PEISTUBUCTCKOM YaCTULIBI. JDHEPIrus
MTOKOSI.



TexHuueckne yCTpOWCTBA U TEXHOJOTUYECKHUE TMPOIIECCHI: CIyTHUKOBBIC
NPUEMHUKH, YCKOPUTEITU 3aPSKECHHBIX YaCTHII.

YYeHNYECKUH IKCIIEPUMEHT, JITA0OPAaTOPHBIC PAOOTHI, MPAKTUKYM.

OnpeneneHne WMIyJIbca W DSHEPIHUM  PEISITUBUCTCKUX dYacTuil  (TI0
dboTorpadusiM TPEKOB 3apsIKEHHBIX YACTHUI] B MATHUTHOM I10JI€).

Paznen 7. KBanToBas pusuka.

Tema 1. KopnyckyaapHno-60110601i 0yanus3m.

PaBHOBECHOE TEIIOBOE M3IIy4YeHHE (M3IIydeHHE aOCONIOTHO YEPHOTO Tema).
3akoH cMeuienns Buna. ['nnoresa [1nanka o kBaHTax.

@DOTOHBI. DHEPTUS U UMITYJIbC (POTOHA.

®otoaddext. OnbiThl A. I'. Croneroa. 3akoHsl ¢hoTodddexra. YpaBHeHUE
OuiamTenHa aa oroaddexra. «Kpacuas rpanuma» Gorodddekra.

JlaBnenne cBeta (B YACTHOCTH, JaBJiCHME CBeTa Ha abCONIOTHO
NOTJIOMIAONIYI0 M aOCOJMIOTHO OTpakawlnyr moBepxHOCTh). Omnbitel 1. H.
JleGenena.

BousHoBbIe cBolicTBa yactul. Bosusl ae bpouns. JliimHa BonHbl ae bpouns u
pasMepbl 00JacTH JIOKAJIM3alluu JABWXKYyIIeHcs dactuibl.  KopmyckymnspHo-
BOJIHOBOM Ayanu3Mm. [{udpakuus 37eKTpOHOB HAa KpHUCTaJIax.

Cneunduka nsmeperuii B Mukpomupe. COOTHOLIEHUS] HEONPeaeIEHHOCTEN
I'eitzenbepra.

TexHuueckre yCTpOHWCTBA W TEXHOJOTHYECKHE TPOIECCHI: CIIEKTPOMETD,
dboTosneMeHT, (HOTONATYMK, TYHHEIbHBIM MHUKpPOCKON, COJIHeYHas Oarapes,
CBETOJUO/.

Hemoncmpauuu.

®doTo3(deKT Ha yCTAaHOBKE C [IMHKOBOM IJIACTHHOM.

UccnenoBanue 3akoHOB BHeIHETo (GoTodddexTa.

HccnenoBanne  3aBHCHMOCTH  CONMPOTHUBIICHHUS  TOJYMPOBOAHUKOB  OT
OCBEILIEHHOCTH.

Ceeroauon.

Conneunas Oartapest.

Yuenuueckuit sxcnepumenm, nadopamopusie padomot, npAKMUKyM.

UccnenoBanne Gorope3ucropa.

N3mepenune nocrosinHoi [nanka Ha ocHOBe HccienoBanus hoTodddexra.

HccnenoBanue 3aBUCUMOCTH CHIIBI TOKA Y€PE3 CBETOJIMO OT HAIPSKCHHUSL.

Tema 2. @u3zuka amoma.

OneITEl IO WCCIEAOBAHUIO CTpoeHus atoma. [lmanerapHas momens aroma
Pesepdopna.

[Toctynatel bopa. U3ny4yenue u norsnoiienue GOTOHOB MPH MEPEX0/e aToMa
C OJTHOTO YPOBHS DHEPTMU HA APYTOM.



Buapl ciektpoB. CrieKTp ypOBHEHN 3HEPTUH aTOMa BOJAOPOA.

CnoHTaHHOE W BBIHYXJICHHOE U3JlyueHue cBeTa. Jlazep.

TexHuueckne yYCTpPOMCTBA M TEXHOJOTMYECKHE MPOLECCHI: CHEKTPalbHbBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Hemoncmpayuu.

Mopens onbita Pezepdopaa.

HabGnronenue TMHEHYaThIX CIIEKTPOB.

Y CTpOUCTBO U JEUCTBUE CUETUYMKA MOHU3UPYIOIINX YaCTHLL.

Ornpenenenue JIMHBI BOJIHBI JJa3€pPHOTO U3Ty4YECHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, npaKmMuKym.

HabGnronenue TMHeyaToro CuekTpa.

HccenenoBanne criekTpa pa3peKEHHOTO aTOMapHOTO BOAOPOAA M MU3MEPEHHE
nocTossHHOM Punbepra.

Tema 3. @u3zuxka amomHo20 A0pa u 3j1eMEHMAPHBLIX YACHUY,.

Hyxknonnass monens sanpa IeiizenOepra—MBanenko. 3apsia sigpa. MaccoBoe
qucio sapa. U3otonsl.

PanunoaktuBHOCTh. Aunbda-pacnan. DIJIEKTPOHHBIM W MO3UTPOHHBIN OeTa-
pacnan. ['amma-n3nydeHue.

3aKOH pPaAMOAKTUBHOIO pacnaga. PaauMoakTWBHBIE HM30TONBI B IMPHUPOJE.
CBoiicTBa MOHU3UPYIOUIETO H3Iy4YeHHUs. BiusHue paJlOaKTUBHOCTU HA >KUBBIC
opranu3mbl. EcrectBeHHbIN QoH n3nydeHus. Jlozumerpus.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuibl. [ledexT maccsl sapa.

SAnepuble peakuuu. Jlenenue u cunres saaep. SAnepusie peakropsl. [IpoOiaemsl
YIPaBIsEMOr0 TEPMOSIIEPHOTO CHUHTE3a. JKOJOTUYECKUE aCMEeKThl pPa3BUTHUSA
SAIEPHON YHEPIETUKMU.

Metoapl perucTpaluy U UCCIIEIOBAHUS AIEMEHTAPHBIX YaCTHII.

OyHJaMEHTAIbHbIE B3aUMOJCUCTBUS. bapuoHBI, ME30HBI W JICNITOHBI.
[IpencraBnenne o CtangapTHOil Mmoaenu. KBapk-ritooHHast MOJIEIb aIpOHOB.

®uzuka 3a npenenamu CrangaptHol mogenu. TéMHass Marepus U TEMHas
SHEPrusl.

EnunctBOo pusnueckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBA U TEXHOJIOTMYECKHE MPOLECCHI: I03UMETP, Kamepa
Bunbcona, saepHbIi  peakTop, TEPMOSICPHBIN peakTop, aToMHas OomoOa,
MarHUTHO-pPEe30HaHCHasi ToMOorpadusi.

Yuenuueckuit sxcnepumenm, nabopamopnuie padbomol, RpaKmuKym.

HccnenoBanne TpEKOB 4acTHIL (10 TOTOBBIM (GoTorpadusim).

WccnenoBanue paguoakTUBHOTO (DOHA C UCTIOJIB30BAHUEM JI03UMETPA.

N3yuenue norsoieHus 6eTa-4acTull aTlOMUHUEM.

Paspnes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOU3HKH.



Otanbl pa3BUTHS acTpoHOMUU. [IpuKinagHOEe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
acTpoHOMHH. [IpuMEHUMOCTh 3aKOHOB (U3UKK IS OOBSCHEHUS TPUPOJIBI
KOCMHUYECKUX OOBEKTOB.

Metoasl acTpOHOMHYECKUX uccienoBaHuil. COBpEMEHHBIE ONTHYECKUE
TEJIECKOIIBI, PaJANOTEIIECKOIBI, BHEATMOC(EpHAs aCTPOHOMHSI.

Bun 3Bé3gHoro Heba. Co3Be3nus, sipkue 3BE3MbI, IJIAHEThl, UX BUIUMOE
JBH)KEHUE.

ConneuyHas cucrema.

Connie. ConHeunasi akTUBHOCTb. MicTounuk 3Heprun CostHIA U 3BE3 /.

3BE3/bI, UX OCHOBHBIE XapaKTEpPUCTUKHU. /[narpamMMa «CrieKTpaibHbIN Kilacc —
CBETUMOCTB». 3BE31bl TJIABHOW IOCIEIOBATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM MOCJIEAOBATEIIBHOCTU. BHYyTpeHHEe CTpoeHue
3B€3/1. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUHU U 3Boonuu CoiHua u
3BE3/1. DTanbl )KU3HU 3BE3/I.

Mneunsiii Ilyte — nHama ['amaktuka. Ilonoxenne m newxenne ConHua B
lNanaktuke. Tunel ranaktuk. Pagunoranaktvku u kBa3zapsl. YEpHBIE ABIPHI B SApax
raJaKTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa66sa. Pazoeranue rajakTuk.
Teopus bosnbmoro B3peiBa. PenuKkTOBOE U31ydYeHUE.

Macmrabnas crpykrypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOi1emMbl aCTPOHOMUMU.

Yuenuuecxkue naoniooenus.

HaOnronenus 3BE31HOr0 HEOA HEBOOPYKEHHBIM IJ1a30M C HCIOJIb30BaHUEM
KOMITBIOTEPHBIX TPUIIOKCHHUH JJIsT OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX 0OBEKTOB
Ha KOHKPETHYIO JaTy: OCHOBHbIE c03Be31usi CEBEpHOro MOJyIIApUs U SPKUE
3BE3/ILI.

HaGmiogenuss B Teneckon JlyHbl, IUIaHET, TYMaHHOCTEW U 3BE3AHBIX
CKOIUICHUU.

Du3nYeCKUil MPAKTUKYM.

CnocoObl u3MepeHus (PU3NYECKUX BEIUYHMH C UCIOIb30BAHUEM aHAJIOTOBBIX
1 U(GPOBBIX U3MEPUTEIBHBIX TPUOOPOB U KOMIBIOTEPHBIX JATYUKOBBIX CUCTEM.
AOCONIFOTHBIC U OTHOCUTENIHHBIC TTOTPEITHOCTA U3MEPEHUN (PU3UYECKUX BEIIMYHUH.
OueHka rpaHul] HOTPEUIHOCTEN.

IIpoBeneHre  KOCBEHHBIX  U3MEPEHUM, HCCIEAOBAHUM  3aBUCUMOCTEU
(U3MYECKUX BEJIUMYMH, NPOBEPKA NPEIJIOKEHHBIX THUNOTe3 (BbIOOpP U3 padoT,
ONMCAHHBIX B  TEMAaTUYECKUX  paszienax «YUYEHUYECKHUUA  DKCIIEPUMEHT,
nabopaTopHbIe pabOThI, TPAKTUKYM» ).

O06o01maromee NOBTOPEHUE.



OO6o0meHne U cucTemMaTH3alus CoJep KaHusl pa3zieloB Kypca «MexaHuKay,
«MonexynsipHast pu3uKa U TEPMOAUHAMUKAY, «INEKTpoaAuHaMukay, «Konedanus
U BOJHB, «OCHOBBI CIHEIUAIbHOW TEOPUU OTHOCUTEIBHOCTH», «KBaHTOBas
busuKa», « DIEMEHTHI aCTPOHOMHH B aCTPOPUZHKNY.

Ponp ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M ATUYECKON cepax nesTeIbHOCTH YelloBeKa, POJb U MECTO (PU3UKH
M aCTPOHOMMH B COBPEMEHHOM HAy4YHOW KapTHHE MHUPA, 3HAUEHUE ONMMUCATEIBHOM,
CUCTEMATU3HUPYIOIIEH, OOBSICHUTENIBHOW ¥  MPOTHOCTHYECKOW  (DYyHKIIHIA
(bu3nYecKoil Teopuu, poiib GU3NUECKON TeOprr B (POPMUPOBAHUH MIPEACTABICHHM
0 (u3nyYecKor KapTHUHE MHUPA, MECTO (PU3UUECKON KapTUHBI MUpPA B OOILIEM pSIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUNA O IPUPOJIE.

MesknpeaMeTHbIE CBS3H.

N3yuenne kypca ¢usuku yraoyonéaHoro ypoBHs B 11 kmacce
OCYILECTBIISIETCS C YYETOM COJIEPIKATEIBbHBIX MEXIIPEAMETHBIX CBA3€H C Kypcamu
MaTeMaTUuKH, OUOJIOTUM, XUMHUH, T€Orpauu U TEXHOJIOTHUH.

Mescnpeomemnsie noHAMUA, C6A3AHHBIE C USYUEHUEM MEMO0008 HAYUHO20
nO3HAHUA: SBIICHUE, HAy4YHBIA (DaKT, rurnoTesa, (uU3MYecKas BETUUYMHA, 3aKOH,
Teopusi, HaOJIOJEHUE, DSKCIEPUMEHT, MOJECIUPOBAHUE, MOJENb, HU3MEpPEHUE,
MOTPEIIHOCTU U3MEPEHU, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBas 1adopaTopus.

Mamemamuka: pEUICHUE CUCTEMBl yPaBHEHUW. TpPUTOHOMETPUYECKHUE
(GyHKIHUU: CUHYC, KOCUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOPBI M MX MPOEKUMH HA OCU KOOPJAWHAT, CIIOKEHUE BEKTOPOB.
[IpousBoanbie 3nemMeHTapHbIX (yHKIUNA. [lpuzHaku mnomAOOUsST TPEYTOJIHLHUKOB,
OTIpEeJIeIICHNE TUIONIAIN TIOCKUX PUTYyp 1 00bhEMa Tell.

buonozua: »>nektpuyeckue SBICHUS B KUBOW MPUPOJE, KoJeOaTellbHbIe
IBWKEHUS B JKMBOM MPUPOAE, DIKOJIOTHUYECKUE PHUCKU IMIPU IPOU3BOJACTBE
DIEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arpsA3HCHHE  OKPYXKAKOIIEHM  Cpensl,
yABTPa3BYKOBass JUArHOCTUKA B MEJUIIMHE, ONTHUYECKHUE SIBJICHUSA B KUBOU
IIPUPOJE.

Xumus: CTpOEHUE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAS] CTPYKTYpa TBEPABIX
TeJ, MEXaHU3Mbl OOpa30BaHUA KPUCTAIMYECKOM PEMIETKU, CHEKTPabHbBIN
aHaJIN3.

T'eocpaghusn: wmarHuTHBIE TMOJOCAa 3€MJIM, 3aJIEKU MArHUTHBIX PYI,
(hoTochEMKa 3eMHOM MOBEPXHOCTH, cericMorpad.

TexHnonozusa: TPUMEHECHUE TOCTOSHHBIX MAarHUTOB, AJEKTPOMArHUTOB,
ANEKTPOABUTATENh SIKOOM, TeHepaTop MEPEeMEHHOTO TOKa, WHAYKIIMOHHAS IeYb,
JUHUU 3JEKTpONepeaay, dJIEKTPOABUraTelb, pajap, pPaaAuONpUEMHUK, TEIEBU30D,
anteHHa, Ttenedon, CBY-neub, ynbTpa3ByKOBas JAMATHOCTUKA B TEXHUKE,



HpOGKHHOHHBIﬁ aliapar, BOJIOKOHHAaA OIITHKA, COJIHCUHHAA 6aTape;1, CIIYTHHKOBBEIC
HpI/IéMHI/IKI/I, SAACPHAA SOHCPTCTUKA U 3KOJIOT'MYCCKUC aCIICKThI ee Pa3BUTHA.



INTAHUPYEMBIE PE3VIJIBTATBI OCBOEHU A ITPOI'PAMMEI 110 ®U3UKE
HA VYPOBHE CPEIHEI'O OBHIET'O OBPA3OBAHUAIMYHOCTHBIE
PE3VYJIBTATEI

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCTHBIE pe3yJabTaTbl OCBOCHUS Yy4eOHOro mnpeamera «Duzuka»
JOJIKHBI OTPaXKaTh TOTOBHOCTh U CIIOCOOHOCTh 00YYaIOIIMUXCSl PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEH TMO3UIMEH JTUYHOCTH, CUCTEMOM IEHHOCTHBIX
OpUECHTALIUM, TO3UTUBHBIX BHYTPEHHUX  YOEXKIEHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTO 0O0IIeCTBa, pacUIupeHHe >KHU3HEHHOTO
ONbITA U OMbITA ACATEIBHOCTU B MPOLECCE peaau3alii OCHOBHBIX HaIIPaBIICHUI
BOCIIUTATENBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

rPaKAaHCKOr0 BOCIIUTAHUSA:

e Cc(OpMUPOBAHHOCTh  TPaXKIAHCKOW  MO3UIMH  OOydaromerocss  Kak
AKTUBHOI'O U OTBETCTBEHHOI'O WIEHA POCCUICKOTO OOLIECTBA;

e TMPUHATHE TPAAUIMOHHBIX OOLIECYETIOBEYECKUX TyMAaHUCTHYECKUX H
JEMOKPATHYECKUX LIEHHOCTEN;

e TOTOBHOCTb BECTU COBMECTHYIO ACSATEIbHOCTh B MHTEPECAX IPaKAAHCKOTO
oOlIecTBa, Yy4yacTBOBaTh B CaMOYIpaBJICHUUM B 00pa3oBaTEIbHOU
OpraHu3aluy;

e YMEHHME B3aWMOJICHCTBOBATh C  COLMAIBHBIMU HHCTUTYTaMU B
COOTBETCTBHH C UX QYHKIUSIMHU U HA3HAUCHHUEM;

e TOTOBHOCTH K T'YMaHUTAPHOM U BOJIOHTEPCKOU ESITEIBHOCTH.

NATPHOTHYECKOI0 BOCIIUTAHUSA:

e chOpMUPOBAHHOCTH POCCUHCKOU TPpaKIaHCKOH UJICHTUYHOCTH,
MaTpUOTU3MA;

e IICHHOCTHOE OTHOULIEHWE K TOCYJapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUNCKUX YUEHBIX B 00J1aCTU (PUBHKU U TEXHUKE.

AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

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

e CIIOCOOHOCTH OLEHMBATH CUTYallMIO M MPUHUMAaTh OCO3HAHHBIE pELICHUS,
OPHUEHTHUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B JEATEIBHOCTH YYEHOTO;

e OCO3HAHHUE JIMYHOTO BKJIa/ia B MOCTPOCHUE YCTOMYMBOTO Oy AyIIETO.

3CTETHYECKOr0 BOCTIMTAHUA:

e DOCTETHYECKOE OTHOIIEHHWE K MHPY, BKJIKOYAsg OCTETHKY HAy4HOTO
TBOPYECTBA, MPUCYLIETO PUINYECKON HAyKE.

TPYAOBOI0 BOCIIUTAHMSA:



HMHTEpeC K pa3audHbIM chepaM MpodecCHOHANBHON JAeSTEIbHOCTH, B TOM
YHUCJIC CBS3aHHBIM C (QU3UKOW W TEXHWKOH, YMEHHE COBEpINIATH
OCO3HAHHBIN BBIOOp Oyayiiel mpodeccun U peaaru30BbIBaTh COOCTBEHHBIE
’KH3HEHHBIE I1JIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUI0O M CamMOOOpa3OBaHUIO B
obsacTu PU3MKK HA MPOTSIKEHUH BCEH KU3HHU.

IKOJOIrNYECKOIo BOCIIMTAHUSA

c(hOpPMHPOBAHHOCTh JKOJOTUYECKON KYIbTYpPbI, OCO3HAHHE TJIOOAIBHOTO
XapakTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE W OCYIIECTBICHHE JCHCTBHI B OKpY)KamoIIeld cpene Ha
OCHOBE 3HaHUS IIEJICH YCTOMYMBOTO Pa3BUTHS YEIIOBEUECTBA;

pacIIMpEHUE OTbITa ACATEIHPHOCTA SKOJIOTHYECKON HAMpPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH 10 (PU3HUKeE.

HEHHOCTH HAYYHOI'0O ITIO3HAHMUHA:

c(hOpMUPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (DU3NIECKON HAYKH;

OCO3HAHHUE IEHHOCTH HAyYHOW [ESITEIbHOCTH, TOTOBHOCTh B IPOLIECCE
U3y4YeHUs: (PU3UKU OCYLIECTBJIATh MPOEKTHYID M HCCIEI0BATEIBCKYIO
NEATeNbHOCTh UHAUBUIYAIBHO U B TPYIITIC.

METAIIPEJMETHBIE PE3YJIBTATbBI

ITo3HaBaTe/ibHBIE YHHMBEPCAJIbHbIE yUeOHbIE 1eHCTBUS
Bba3oBble JiornuecKue AeCTBUSA:

CaMOCTOATENBHO  (pOpMyJIMpOBaTh M aKTyaJIM3UpoBaTh MpoOJIeMy,
paccMaTrpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENH JAESITENbHOCTH, 3aJaBaTh NapaMeTpbl U KPUTEPUU HUX
JOCTUKECHUS,

BBISIBJISAITH 3aKOHOMEPHOCTA M MPOTHUBOPEUHS B PACCMATPUBAEMBIX
(bU3UYECKUX SBICHUSIX;

pa3pabaThiBaTh IJIaH PEIICHHS MPOOJIEMBI ¢ YYETOM aHAIN3a UMEIOITUXCS
MaTepPHUAIbHBIX U HEMATEPUAIbHBIX PECYPCOB;

BHOCUTHh KOPPEKTHUBBI B JICSITEIBHOCTb, OLEHUBATH COOTBETCTBUE
PEe3yJIbTATOB LIEJSM, OLIEHUBATH PUCKU MTOCIIEICTBUN 1€ TEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH PabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOT'O B3aUMOICHCTBUS,

Pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEUICHUN KU3HEHHBIX TTPOOJIEM.

Ba3oBble ucciienoBarejbLcKue 1eMCTBUA:

BJIAJIETh HAYYHON TEPMUHOJOTHEH, KIOUEBbIMU MOHATUSAMHU U METOJaMU
(bu3NYeCcKol HayKu;



BJIAJCTh HaBBIKAMH  y4eOHO-HCCIICIOBATEIIbCKOM u MPOEKTHOMN
NEATeTbHOCTU B 00JIacTH (PU3MKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY IIOMCKY METOJIOB peIIeHUs 3a1ad  (PU3n4ecKoro
COJIepKaHMsl, IPUMEHECHHUIO Pa3JIMYHbIX METO/IOB MMO3HAHUS;

BJIAJICTh BHUJAMHU JACSATEIBHOCTH IO MOJYYEHUIO HOBOTO 3HAHHS, €ro
MHTEpHpETalnun, NPeoOPa30BAHUIO U MPUMEHEHHUIO B PA3IMYHBIX YUEOHBIX
CUTyallMsX, B TOM YHUCJE MPU CO3JaHUU YUEOHBIX MPOEKTOB B 00JIACTH
bu3uKy;

BBISBJISITh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W AKTyaJIUu3HpPOBATH 3adady,
BBIABUTaTh THUNOTE3y €€ pELICHHs, HAXOAUTh AapryMEHThl IS
JI0Ka3aTeIbCTBA CBOUX YTBEP)KJACHUH, 3a/1aBaTh MapaMeTpbl U KPUTEPUU
pelieHus;

aHAJM3UPOBATh IIOJYYEHHbIE B XOJI€ pEUICHUs 3aJayd pe3yJIbTarThl,
KPUTHYECKH OLIEHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHUE B
HOBBIX YCJIOBUSIX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 3aadydl B 00pa30BATEIBHOU
JESTEIBHOCTH, B TOM YUCIIE TIPU U3YUYEHUU (DUBUKY;

JaBaTh OLICHKY HOBBIM CUTYyallUsIM, OLICHUBATh TPUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHUS MO (QU3NKE B MPAKTUYECKYIO 00JIacTh
KUZHEACATEIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIacTeH;
BBIJIBUTaTh HOBBIE UJIEU, MTPEIAraTh OPUTMHAIIBHBIE ITOAXO/IbI U PELICHHUS;
CTaBUTh MPOOJIEMBI U 3aJ1a4H, JOMYCKAIOIINE AIbTCPHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIa/IETh HABbIKAMU NOJyuYeHUs MHPopManuu (U3HYECKOTO COAECpPKaHUS
U3 MCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSITENBHO OCYIIECTBIATH MOUCK,
aHalM3, CUCTEMATHU3alMI0 M WHTEPHPETALHI0 HMH()OpMALUU pa3IUnYHBIX
BUJIOB U (hOPM TpeICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINY;

UCIIOJIB30BaTh CPEACTBa HH(DOPMALMOHHBIX ¥ KOMMYHMKAIIMOHHBIX
TEXHOJIOTMA B  PEIICHUH KOTHUTUBHBIX, KOMMYHUKAaTHBHBIX U
OpPraHM3alMOHHBIX 3a1ad C COOJMI0JeHHEM TpeOOBaHUM 3PrOHOMHKH,
TEXHUKH O€30MaCHOCTH, THTHUEHBI, PecypcocOepeKeHusi, MpPaBOBbIX U
ATUYECKUX HOPM, HOpM HH(OPMALIMOHHON OE€30M1aCHOCTH;

co37aBaTh TEKCThl (PM3MUECKOTO COJEP)KaHMs B Pa3IMYHBIX (hopmaTax ¢
y4€TOM Ha3Ha4yeHHs WHGOpMalWKW M IEJIEBOM ayAUTOPUU, BBHIOMpas
ONTUMAJIbHYIO (POPMY IPEICTABICHUS U BU3YyATU3ALIH.

KoMmmyHukaTHBHBIE YHMBeEpPCAJIbHbIE Y4eOHbIe NeiiCTBHA:



OCYIIECTBJIATh OOIEHHEe Ha Ypokax GU3UKA U BO BHEYPOUYHOU
JCATEIBHOCTH;

pacmo3HaBaTh MPEANOCHUIKM KOH(MIMKTHBIX CHUTyalldd © CMAT4aTh
KOH(ITUKTHI;

Pa3BEPHYTO M JIOTHYHO M3JIaraTh CBOIO TOYKY 3PEHUS C HCIIOJIH30BAHUEM
S3BIKOBBIX CPEJICTB;

MOHMMATh W HUCIOJNB30BaTh  MPEUMYIIECTBA  KOMAHIHOW
WHIUBUyaTbHON pabOTHI;

BBIOMpPATh TEMATUKYy U METOJIbI COBMECTHBIX JCHCTBUU C y4€TOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJOT0 YJeHA KOJUIEKTHBA,;

NPUHUMATh 1€ COBMECTHOW JEATEIBHOCTH, OpPraHW30BBIBATh H
KOOPJIMHUPOBATh JEUCTBUS TO €€ JOCTHKEHHUIO: COCTAaBJISATh IUIaH
JCHCTBUHN, pacipeiesiTh POJu ¢ Y4ETOM MHEHHUI y4aCTHUKOB, OOCYK/IaTh
pe3ybTaThl COBMECTHOM padOTHI;

OIICHMBATh KA4e€CTBO CBOETO BKJIaJla M KaXJAOTO yJaCTHHKA KOMaHIbI B
001Ut pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE TPOEKTHI, OICHUBATh HACH C TO3UIMU HOBH3HBI,
OpPUTHMHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TO3UTHUBHOE CTPATETHMUECKOE IOBEACHUE B Pa3IMYHBIX
CUTyalMsiX, TMPOSIBISATH  TBOPUYECTBO W BOOOpakeHWe,  OBITh
WHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcajibHbIe YUeOHbIe 1elicTBUS
Camoopranusanus:

CaMOCTOATENILHO  OCYIIECTBIATh I[MO3HABATEIBHYIO JCSATEIHHOCTH B
o0nacTH (U3MKK M aCTPOHOMHH, BBISIBISATH NPOOJIEMBbI, CTaBUTh U
bopMyIupoBaTh COOCTBEHHBIE 33/a4H;

CaMOCTOSATEIILHO COCTABJIATH TUIAH PEIICHUS PACUETHBIX M KAYCCTBEHHBIX
3a/ay, IJIaH BBITIOJHEHUS MPAKTUYECKON pabOThl C YYETOM WMEIOIIHUXCS
PECypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEAIIOYTCHUI;

JaBaTh OLICHKY HOBBIM CUTYyaIUsIM;

pacMpsATh paMKH  yd4eOHOTO TIpeAMeTa Ha  OCHOBE  JIMYHBIX
MPEINOYTCHUM;

JieNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHUpPOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTb 32 PEILICHUE;

OIICHUBATh PHOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSBICHUIO JPYAMIMH B 00JIacTH
(GU3UKK, TOCTOSHHO TMOBBIIIATH CBOM 0Opa30BATENbHBIA M KYJIbTYPHBIN
YPOBEHb.

CaMOKOHTpOJH), IMOIMOHAJILHbIN UHTEJJIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYAllUsIM, BHOCUTh KOPPEKTHUBEI B JICSITEIIbHOCTb,
OIIEHUBATh COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIaJICTh HABBIKAMM  [O3HABATEJIBHOM peduiekcuu Kak OCO3HaHUs
COBEPIIAEMBIX JIEMCTBUM M MBICIUTEIBHBIX ITPOLECCOB, UX PE3YJIHTATOB U
OCHOBaHUI;

HCIIOJB30BaTh MpUEMBI pediIeKCuu Il OIEHKH CHUTyallud, BhIOOpa
BEPHOT'O PELICHHUS;

YMETh OLIEHMBAaTh PUCKH U CBOEBPEMEHHO IMPUHUMATH PEUICHUA IO HX
CHIDKCHHUIO;

MPUHUMATh MOTHBBI M APryMEHTHI JIPYTUX IPU AHAIU3E PE3yIbTAaTOB
JEATCILHOCTH;

MIPUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKH U IOCTOMHCTBA,

NPUHAMAaTh MOTHBBI M apryMEHTBI JIPYTUX NPU aHAINU3€ PE3YJIbTATOB
JIEeSITCIIbHOCTH;

MPU3HaBaTh CBOE MPABO U MPABO JAPYTHX HA OLITUOKH.

B mpomecce mocTkeHUs JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MPOTPAMMEI I10
dbu3uKke U1 ypOBHSA CcpeaHero oOmero oO0pa3oBaHHMS y  00YyYarOIIMXCS

COBEPIICHCTBYETCS HYMOIIMOHATbHBIH WUHTEIJICKT, IpEeIoJIararoIIui
c(hOpMUPOBAHHOCTb:
e CaMOCO3HAaHWS,  BKJIIOYAIONIETO  CIIOCOOHOCTh  TOHWMAaTh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANIPaBJICHUs Pa3BUTUSI COOCTBEHHOMN
AMOIIMOHATILHOM c(ephl, ObITh YBEPEHHBIM B ceOe€;

CaMOpPETYJIUPOBAHMSI, BKIIOYAIOIIETO CAMOKOHTPOJb, YMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IOBEJIEHHUE, CIOCOOHOCTH aJalTUPOBATHCA K
HMOIIMOHATILHBIM HU3MEHEHUSIM U TMPOSIBISATH THOKOCTh, OBITH OTKPBHITHIM
HOBOMY;

BHYTPEHHEW MOTHBALMU, BKIIFOYAIOLIEH CTPEMIIEHUE K JOCTHKECHHUIO LEIU
U yCIIeXy, ONTUMU3M, HHUIIUATUBHOCTh, YMEHHUE JCHCTBOBAThH, UCXOI U3
CBOMX BO3MO>KHOCTEH;

ASMIATUHU, BKJIIOYAIOUIEH CIMOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHME JpPYTHX, YYHUTHIBATH €r0 MpPH OCYIIECTBICHUU OOIIEHUS,
CIOCOOHOCTH K COYYBCTBHIO M COTIEPEKUBAHUIO;

COLIMAJIBHBIX ~ HAaBBIKOB, BKIIIOYAIOMIMX CIOCOOHOCTh  BBICTpauBaTh
OTHOUIEHUSI C APYIMMH JIIOJbMHU, 3a00TUTHCS, TPOSBISITH WHTEPEC U
paspeniatb KOH(QIUKTHI.

I[MPEIMETHBIE PE3VJIbTATBI



K xonny oOyuenuss B 10 knacce npeIMeTHbIE pe3ysbTaThl HA YriyOJIEHHOM
YPOBHE JOJIKHBI OTPakaTh CPOPMUPOBAHHOCTH Y OOYHAIOMIMXCS YMEHUM:

MOHUMATh POJIb  (PU3UKU B  SKOHOMHYECKON, TEXHOJOTHYECKOM,
OKOJIOTUYECKOM, COIMMAIBHOW ¥ JOTHYECKON cdepax IesaTeTbHOCTH
YeJI0BeKa, POJb U MECTO (PM3HKU B COBPEMEHHOUW HAy4YHOW KapTHHE MUPA,
3HAYEHUE OIUCATEIbHOM, CUCTEMATU3UPYIOUIEH, OOBICHUTEIbHON U
MPOTHOCTUYECKON  (QYHKIUNH  QU3MUECKOW TEOpUM — MEXaHHKH,
MOJICKYJIIPHON (PU3UKU M TEPMOJMHAMHKHU, POJIh (PU3HMUECKOU TEOPUU B
(dhopMHpPOBaHUU MIPEACTABICHHUMN O (PU3UUECKON KapTHHE MHPA;

paznuyaTh YCJIOBHS MNPUMEHHUMOCTH Mojeled (U3MYECKUX Teln W
MpOLIECCOB (SIBJIEHUI): WHEpIHUAIbHAS CHCTEMa OTCYETa, aOCOIIOTHO
TBEpJIOE TENO, MaTepualbHasi TOYKA, PABHOYCKOPEHHOE JIBUKEHUE,
CBOOOJHOE TMajieHue, a0COJIOTHO ympyras jaedopMmaius, aOCOIIOTHO
yIpyroe v abCoIIOTHO HEYNPYTOe CTOJIKHOBEHUS, MOJIEIN ra3a, KUIKOCTH
1 TBEPAOro (KPUCTAUIMYECKOI0) Tea, UACalbHBIN ra3, TOYCUHBIN 3apsi,
OJTHOPOJHOE 3JIEKTPUUECKOE MOJIE;

paznuyaTh yciOBUS (TpaHUIbl, O0JACTH) MPUMEHUMOCTH (DUINYECKUX
3aKOHOB, MOHMMATh BCEOOIIMN XapakTep (PyHIaMEHTaJIbHBIX 3aKOHOB U
OTPaHUYCHHOCTh MCIOJIb30BAHUS YACTHBIX 3aKOHOB;

aHANMM3UPOBATh M OOBACHATH MEXAHWYECKHE TIPOILECCHl W  SBIICHUSA,
HCIIOJIb3Ysl OCHOBHBIE MOJIOKEHUS U 3aKOHBI MEXAHUKHU (OTHOCUTENBHOCTh
MEXaHUYECKOTO ABWKEHUS, (HOpMYJIbl KMHEMATUKU PABHOYCKOPEHHOTO
NBWKEHUS, TpeoOpazoBaHus [amwies mjis CKOpOCTH U TEpPEMEIICHUS,
3aKoHbl HbIOTOHA, TPUHUUN  OTHOCUTEIBHOCTH ['anmunes, 3aKoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHUS UMITYJIbCA U MEXAHUYECKOU
HHEPrUH, CBSI3b Pa0OTHl CUJIbI C M3MEHEHHEM MEXAHMYECKOW 3HEpruu,
YCIOBUSI paBHOBeCHs TBEPJIOro Teia), MOpPU HTOM HCMOJIb30BaTh
MaTeMaTU4YECKOe BBIpaKEHUE 3aKOHOB, YKa3bIBATh yCJIOBUS
MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB: TIpeoOpa3zoBanuii ["anumnes, BToporo
U TPEThEro 3aKOHOB HBIOTOHA, 3aKOHOB COXpPAaHEHHS HMIYJbCca U
MEXaHUYECKOM YHEPTrUu, 3aKOHA BCEMUPHOTO TATOTEHUS,

aHATM3UPOBATh M OOBSICHATH TEIJIOBBIC MPOIIECCHI U SBJICHHUS, UCTIOIL3YS
ocHoBHble TmoJokeHUs MKT u 3akoHBI MOJEKYISIpHOU (UBMKU U
TEPMOJUHAMHUKHN (CBSI3b JIaBJIGHUSI UJCAIBHOIO Ta3a CO CpeaHeu
KUHETHYECKOM SHEPTUEd TEIUIOBOrO ABMXKEHUS M KOHIICHTpPALMEH €ro
MOJIEKYJ, CBSI3b TEMIIEpATyphl BEIIECTBA CO CpPEIHEW KHUHETUYECKOU
SHEPIruell TEIIOBOr0O ABUYKEHHUS €r0 YacTHll, CBA3b JABJICHUS UACAIBHOTO
raza C KOHUEHTpalUWeW MOJIEKYJ M €ro TEMIIEpaTypoil, ypaBHEHUE
MenpaeneeBa—Knaneiipona, mNEpBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH



COXpaHEHUs! PHEPTUU B TEIUIOBBIX MpoOIeccax), MPH ITOM HCIOIb30BaTh
MaTEMaTUYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCJIOBHUS
IIPUMEHUMOCTH yYpaBHeHUs1 MenneneeBa—KianeipoHa;

aHANMM3UPOBATh M OOBSACHATH DJIEKTPUUYCCKUAC SBICHHS, HCIOIb3YS
OCHOBHBIE TIOJIOKEHUSI M 3aKOHBI JIEKTPOJMHAMUKH (3aKOH COXPAaHEHHS
ANEKTPUYECKOTO 3apsaa, 3aKOH Kynona, NOTEHIUAJILHOCTD
AJIEKTPOCTATUYECKOTO TOJI, MPUHUUIN CYNEPHO3UIUU SIECKTPUUECKUX
MOJIEW, MPU ATOM YKa3blBas yCJIOBUS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKKe€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa I ydacTka
UenyM Y JJI1 3aMKHYTOM JJIEKTPUUYECKOW Menu, 3akoH Jlxoyns—JIenua,
npasuia Kupxroda, 3akonsl @apanes g 31€KTpoau3a);

ONMHCHIBATh (DU3UYECKHE TPOLECCHl W SBIICHUS, WCIIOJIB3YS BEIMYMHBIL:
IIEpEMELICHHE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TE€JIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CWJIbl, JaBJIEHUE, NOTCHUMAJIbHAS DSHEPrUs, KUHETUYECKas
SHEPrusi, MEXaHW4yecKasi SHeprusi, padoTra CWibl, IEHTPOCTPEMUTEIHLHOE
YCKOpEHUE, Cuia TSKECTH, CHIIA YOPYTOCTH, CUJa TPEHUS, MOIIHOCTD,
DHEPrus B3aWMOJIEHCTBUS Tena C¢ 3emiéil BOMM3M €€ TOBEPXHOCTH,
SHEprus ynpyroi aedopmainuu MOpPYKUHBL, KOJIHMYECTBO TEIUIOTHI,
abcoJifoTHasE TeMmIepaTrypa Tena, pabota B TEPMOJAUMHAMUKE, BHYTPEHHSS
SHEPIusi HJCAIBHOTO OJHOATOMHOTO rasza, paboTa HJeaJbHOro Tasa,
OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3ayxa, KIIJI wuaeanpsHOro TeImoBoro
JNBUTATENIS; DJIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTD AJIEKTPUYECKOTO MOJIs,
HaNpsDKEHHOCTh TOJIE TOYEYHOrO 3apsja WIH 3apsHDKEHHOro Inapa B
BAKYyME€ H B JHDJICKTPUKE, IOTCHIMAT 3JIEKTPOCTATUYECKOrO IIOJIS,
Pa3sHOCTb  IMOTEHUMAJIOB, JJICKTPOABWKYILNAS  CWja, CHJa  TOKa,
HaIpsHKEHWE, MOUIIHOCTh TOKa, OJJIEKTpUYECKass EMKOCTh IUIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Yy4YacTKa ILIENU C MOCJIEAOBATEIbHBIM M
MapaJJICIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUS JIEKTPUUECKOTO MOJIS
KOHJIEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUA  (PU3UYECKUX  SIBJICHUMA:
MEXAHUYECKOE JBMXKEHUE, TEIUIOBOE JBM)KEHHUE YACTHUI[ BENIECTBA,
TEIJIOBOE paBHOBEcHE, OPOYHOBCKOE NBIKeHUe, muddysus, ucnapeHue,
KUIICHUE U KOHJICHCALlUs], IIJIaBJIICHUE U KPUCTAUIN3ALsl, HAIIPABICHHOCTD
TEIUIONEpENaUH, IIEKTPU3ALUS TEJ, SKBUIIOTEHIMAIBHOCTh IOBEPXHOCTH
3apsIKEHHOT O MTPOBO/IHHKA;

MIPOBOJIUTH UCCIICIOBAaHUE 3aBUCUMOCTH OJHON (PU3NYECKON BEIIMYUHBI OT
OPYrOM €  HCHOJIb30BAHMEM  MPSMBIX  W3MEPEHHH, NpPU  ITOM
KOHCTPYHUPOBATh YCTAHOBKY, (PUKCHUpOBAaTh pe3yJbTaThl MOJIYYEHHOU
3aBUCUMOCTH (DU3WYECKUX BEIWYUH B BHJAEC TpaPUKOB C YUYETOM



aOCOJIIOTHBIX MOTPEHIHOCTEN U3MEPEHM, JIENIaTh BHIBO/IBI IO PE3yJIbTaTaM
UCCIIeI0BAaHNUS;

MPOBOJUTh KOCBEHHbIE H3MEPEHHS (U3MUECKUX BEJIMYMH, MPU 3ITOM
BbIOMpaTh ONTUMAJIBHBIA METOJ M3MEPEHUs, OLICHUBATh aOCONIOTHBIE U
OTHOCUTEJBbHBIE MOIPEIIHOCTH MPSMBIX U KOCBEHHBIX U3MEPEHHU;
MPOBOJIUTH OMBITHI IO MPOBEPKE MPEIOKEHHON TMIIOTE3bI: TIIaHUPOBATH
AKCIIEPUMEHT, COOMPATh HKCIIEPUMEHTAJIBHYIO YCTAHOBKY, AaHAJIU3UPOBATH
MOJIyYEHHBIE pE3yibTaThl W J€laTh BBIBOJ O CTaTyce MPEIIOKEHHOM
TUIOTE3BL;

coOJro1aTh MpaBuiIa 0€30MacHOro TpyJa MpHU MPOBEACHUN UCCIEI0BaHUN
B paMKax y4yeOHOro DJKCIEPUMEHTa, MpaKTHKymMa M  ydeOHo-
UCCJIEIOBATENBCKOM W IMPOEKTHOM JEATEIBHOCTH C HCIOJIb30BAaHUEM
M3MEPUTETBHBIX YCTPONUCTB U 1a00paTOPHOTO 000PYA0BAHUS;

pemiatb pacy€THbIE 3aJa4d C SBHO 33JaHHOW W HESIBHO 3aJaHHOU
(Gu3MYecKOl MOJENbI0: Ha OCHOBAaHWM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (PHU3MYECKOH MOJICIM, OTBEYAlOmed TpPeOOBAaHMUSIM  3aJIauH,
OPUMEHATh  (OPMYJbI, 3aKOHbI, 3aKOHOMEPHOCTH M  IOCTYJaThl
bu3MYecCKUX TEOopUid NpPHU UCIOJIb30BAHUU MATEeMAaTHUYECKUX METO/I0B
pelIeHus 3a/1a4y, IPOBOJUThH PAaCYEThl HA OCHOBAHUU MUMEIOIINXCS TAHHBIX,
aHAIM3UPOBATh pE3yJbTaTbl M KOPPEKTUPOBATH METOJbI PELICHUS C
Y4ETOM ITOJIyYEHHBIX PE3YJIHTATOB;

pemiatb KadyecTBEHHBbIE 3ajaud, TpeOylolue NpUMEHEHUs 3HaHUA U3
pa3HbIX pa3aenoB Kypca (PU3MKH, a TAKXKE UHTErPALMK 3HAHUHN U3 JPYrux
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAWBAaTh JIOTMYECKYIO
LIEMOYKY PacCy’KJIEHUI ¢ ONIOPOIl HA U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (pU3UYECKUE SIBJICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS i1 OOBIACHEHHS OCHOBHBIX
MPUHLUIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX IIPOLECCOB;

NPUBOAUTH TMPUMEPHI BKJIAJAa POCCUUCKUX M 3apyOekKHBIX YUEHbBIX-
(U3UKOB B pa3BUTUE HAYKU, B OOBSCHEHUE MPOLIECCOB OKPYMAIOLIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh U OLIEHUBATH MOCJIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESTENbHOCTU 4YEJIOBEKa, CBSA3aHHOW € (DU3MYECKUMHU IMPOILIECCaMH, C
MO3UIINHI HKOJIOTHUECKON 0€30MacHOCTH, MPEICTABICHUN O palliOHAILHOM
PUPOAOIOIb30BAHUN, & TAK)KE PasyMHOM HCIIOIb30BAHUU JOCTHXKECHHI
HAyKd W TEXHOJOTMH U1 JalNbHEHIIEro pa3BUTUS YEJIOBEYECKOIO
00I1IeCTBA;



MPUMEHSTh pa3IudHble CIOCOObI PaboThl ¢ MHpOpMaNUe PU3NIECKOTO
COJICp)KaHUS C WCIOJB30BAHMEM COBPEMEHHBIX HMH(POPMAIIMOHHBIX
TEXHOJIOTHA, TIPH 3TOM HCIOJB30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJIOTUH IS TIOMCKa, TEpepadOTKH W TPEAbSIBICHUS Y4YCOHOU U
HAyYHO-TIOMYJISIPHON MH(GOPMAINH, CTPYKTYPUPOBAHUSI M MHTEPIPETALINH
uHPOpMAIIMK, TOJYYEHHOW U3 Ppa3IUYHBIX HCTOYHHKOB, KPUTHUECKU
aHANMM3UPOBATh  TOJNIy4aeMyr  uH(OpMamuioo W OICHUBaTh ¢
JIOCTOBEPHOCTh KaK Ha OCHOBE WMEIOIIMXCS 3HAHWM, TaK U HAa OCHOBE
aHaJM3a UCTOYHUKA UHPOPMAIIUK;

MPOSIBIISITH OpraHHU3aIMOHHBIC U NO3HaBaTEIbHBIC YMCHHS
CaMOCTOATEILHOTO  NPHOOPETCHHMS  HOBBIX 3HAHWW B TIpolecce
BBITIOJTHEHUS IPOCKTHBIX U y4eOHO-HCCIICIOBATEIBCKUX padoT;

paboTaTh B TpPyNIE C HCIOTHEHUEM pa3IUYHbIX COIMAIBbHBIX POJEH,
TUTAHUPOBATh PabOTy TPYyMIbI, PAIMOHATFHO PACTIPEACIIATh ACITEIbHOCTD
B HECTaHJAPTHBIX CUTYalHUsIX, aJCKBAaTHO OIICHUBATH BKJIAJl KaXKIOTO W3
YYaCTHHKOB TPYTIIBI B PEIIICHUE PacCMAaTPUBAEMON MTPOOIIEMBI;

MPOSIBJISITH MOTUBALIMIO K Oyaymiel mpodecCuoHaNbHON ACSITENBHOCTH TI0
CHEIMATEHOCTAM (PU3UKO-TEXHHUECKOTO TPOQUITS.

K xonmy oOydenust B 11 knacce mpenMeTHbIE pe3yJbTaThl Ha yriayOn€HHOM
YPOBHE JJOJKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

NOHUMAaTh POJb (U3UKA B  SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3TUYECKOM cdepax AesTENbHOCTH YEJIOBEKa, POJIb U MECTO
GU3UKKM B COBPEMEHHOW HAyYHOW KapTHMHE MHpPA, POJIb aCTPOHOMHUHU B
IIPAKTUYECKOM  JIEATEIbBHOCTH YEJOBEKa W  JAIbHEHIIEM HAay4dHO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMUCATEIBHOM, CUCTEMATU3UPYIOUIEH,
OOBSCHUTEIBPHON M TMPOTHOCTUYECKON (PYHKUUN (PU3UUECKON TEOpUH —
ANEKTPOAUHAMUKH, CIIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOU
¢u3uku, poap (GU3NYECKON TeopuH B (POPMUPOBAHUHU NPEICTABICHUN O
bu3nUecKoil KapTHHE MHUpPaA, MeCTO (U3HUYECKOM KapTHHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJCTaBICHUI O IPUPOIE;
pa3nuyaTh YCJIOBHUS NPUMEHHMOCTH Mojeied (u3nueckux Tel u
IPOLECCOB  (SBJICHUIN): OJHOPOAHOE DIIEKTPUYECKOE U  OJHOPOJHOE
MarHUTHOE MOJIsl, TApMOHUYECKHE KOoIeOaHusl, MAaTEMAaTUYECKU MAasITHUK,
UJCAIbHBIA TMPYKUHHBIA MAasATHUK, TAPMOHUYECKUE BOJHBI, WICATbHBIN
KoJie0aTeNIbHBIN KOHTYp, TOHKasl TUH3a, MOJIEe aToMa, aTOMHOTO siipa U
KBaHTOBOW MOJIECIIN CBETA;

paznuyath yCJOBHUS (TpaHUIbI, 00JacTH) MNPUMEHUMOCTH (HU3UYECKUX
3aKOHOB, MIOHMMAaTh BCEOOIIMH XapakTep (pyHIaMEHTaJIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD HCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAM3UPOBATh U OOBICHATH DJECKTPOMATHUTHBIC TMPOIECCHl M SIBIICHUA,
UCIIOJIb3Ysl OCHOBHBIC TIOJIOKEHUSI W 3aKOHBI DJEKTPOJAMHAMHUKUA U
CHEUalbHOM  TEOPUHM  OTHOCUTEIBHOCTHM  (3aKOH  COXpaHEHUs
ANEKTPUYECKOro  3apsaa, cuina Awmmepa, cwia JlopeHna, 3akoH
ANEKTPOMAarHUTHOM  WHAYKUuMH, TnpaBuio Jlenma, cBsa3p  OJIC
CAMOMHAYKIIMM B JJIEMEHTE DJJIEKTPUYECKOM Iemu CO CKOPOCThIO
U3MEHEHUs  CWJIbl  TOKa,  IOCTYJaThl  CHEHHAJIbHOW  TEOpHUH
OTHOCHUTEJILHOCTH DUHIIITEITHA);

aHAIM3UPOBATHh U OOBSICHATH KBAHTOBBIC MPOIECCHI U SBIICHUS, UCTIONIB3YS
MOJIOKEHUS! ~ KBAHTOBOM  (¢u3uku  (ypaBHeHUE  DUHIUTEWHA A
doToapdexra, mnepBbld U BTOpOM mocTynarsl bopa, mnpuHUUI
COOTHOIICHHsI HeompeaenéHnocTedt [eiizenbepra, 3aKOHBI COXpaHEHUS
3apsI0BOTO U MacCOBOT'O YMCEJN U 3HEPIHMH B SJCPHBIX PEAKLMIX, 3aKOH
PaANOaKTUBHOTO pacnana);

ONMKCHIBATH (PU3UYECKUE NPOLECCHl U SBICHUS, WCIOJb3Ys BEJIMYMHBIL:
HaIpPSHKEHHOCTD 3JIEKTPUYECKOTO MOJISA, MOTEHIHAN 3JIEKTPOCTaTUYECKOTO
MOJISI, Pa3HOCTh TOTEHIUAJIOB, OJJICKTPOJABWKYINAS CHJIA, WHIYKIHS
MarHUTHOTO TIOJISl, MAarHUTHBIA MOTOK, cujia AMIepa, UHAYKTHUBHOCTD,
ANEKTPOJABMKYILAS CUJIAa CAMOWHIYKLUWHU, SHEPrUsl MarHUTHOTIO TOJIs
MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN WMIYJbC, TOJHAs DHEPTHUS,
SHEpPrusi MOKOsI CBOOOJHOM YacTHULbl, PHEPIUs M UMIYJIbC (DOTOHA,
MacCOBOE YHCIIO U 3apsili A1Ipa, SHEPT U CBS3H sIIpa;

OOBSACHATH  OCOOCHHOCTH  MPOTEKAaHUA  (PUINYECKUX  SIBJIICHUM:
AIIEKTPOMArHUTHasI MHAYKLHUS, CAMOUHIYKIIHUS, pe30HAHC, UHTEpPEepeHLIUs
BOJIH, Judpakuus, JOUCHEpCHs, TIOJHOE BHYTPEHHEE OTpaXKeHHE,
dboroanekTpudeckuii 3¢dext (dhororddexrt), ampda- u Oera-pacrajbl
Aa5ep, raMMa-usiydeHue saep, (PU3MYecKue NPHUHLMIBI CHEKTPaTbHOTO
aHanm3a u paboTHI Ja3epa;

OTpEJENSITh HAINpaBICHUE WHIYKIMA MarHUTHOTO TOJS TPOBOJHHUKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHiia;

CTPOUTH U300paKeHUe, CO3JaBaeMOE MJIOCKUM 3€PKajIOM, TOHKOW JINH30M,
Y PACCUUTHIBATH €r0 XapaKTEPUCTHUKH;

IIPUMEHATH OCHOBOIIOJIATAIOIINE ACTPOHOMHUYECKUE IOHATHUS, TEOPUU H
3aKOHBl I aHanu3a U OOBACHEHHMS  (PU3MYECKUX  MPOIECCOB,
MPOUCXOMSIINUX B 3BE3JaX, B 3BE3MHBIX CHCTEMAaX, B MEXIaJIaKTUUYECKOU
Cpele; IBIKEHUSI HeOECHBIX Tel, HBOJIIOLNH 3BE3/ U BeeneHHoi;
IPOBOANUTH MCCIEAOBAHUE 3aBUCUMOCTEH (U3MYECKHUX BEJIMYUH C
UCIIOJIb30BAaHUEM TIPSIMBIX M3MEpPEHUN, NpPU OSTOM KOHCTPYUPOBATH
YCTaHOBKY, (UKCHpOBaTh pe3yJbTaThbl MOJIYYEHHOM 3aBUCHMOCTH



¢bu3nUecKkuXx BEIMYMH B BHAE TpaduUKoB ¢ Y4YETOM aOCONIOTHBIX
MOTPEIIHOCTe  W3MEPEeHHWH, JIenaTh  BBIBOJABI 10  pe3yibTaraM
WCCIICIOBAHHS,

MPOBOJIUTh KOCBEHHBIC HW3MEPECHHS (U3MYECKUX BEJIMYMH, TPH ITOM
BBIOMpPATh ONTUMAJIBHBIA METOJl U3MEPEHUSs, OIEHWBATh AOCOJIOTHBIE U
OTHOCHUTEIbHBIE MOTPELUTHOCTH MPSMbBIX U KOCBEHHBIX U3MEPEHUI;
MPOBOJIUTH OTBITHI TIO MIPOBEPKE MPEIOKEHHON TUITOTE3bI: TIIAHUPOBATH
AKCIIEPUMEHT, COOMPATh AKCIIEPUMEHTAIBHYIO YCTAHOBKY, aHAJIM3UPOBATH
MOJIyYCHHBIE PE3yibTaThl U J€NaTh BBIBOJ O CTaTyce MPEIOKEHHOM
TUIOTE3BI;

OIMHMCHIBATh METOIBI ITOTYUYEHHUS HAYIHBIX ACTPOHOMHYCCKUX 3HAHUM;
co0mo1aTh mpaBuiia 6€30MacHOro Tpy/ia Mpy MPOBEACHUH UCCIeI0BAaHUMN
B paMKax y4eOHOro OJKCIEpUMEHTa, TMpaKkTHKymMa H  ydeOHo-
UCCJIeIOBATENIbCKOM W MPOEKTHOM JEATEIbHOCTH C HCIOIb30BaHUEM
U3MEPUTETBHBIX YCTPOUCTB U 1a00paTOPHOro 000pyAO0BaHUS;

pemarb pacy€THbIE 3aJayd C SIBHO 33JJaHHOM W HESBHO 3aJaHHOU
¢bu3nYecKoil MOJIeNbl0: HAa OCHOBAaHWU aHaliM3a YCJIOBHUS BBIOMPATH
bu3znyeckue MoJenH, OTBEYaroUu[ue TpPeOOBaHUSIM 3aJadyH, MPUMEHSTH
dbopMyIibl, 3aKOHBI, 3aKOHOMEPHOCTH M TOCTYJaThl (PU3MUECKHX TEOpUit
Py HWCIOJNB30BAaHUM MAaTEeMaTHYECKUX METOJOB PpEIICHUs 3ajad,
MPOBOJIUTH PACUETHI HA OCHOBAHWU UMEIOIIMXCS JAaHHBIX, aHAIM3UPOBAThH
pe3yNbTaThl U KOPPEKTUPOBATH METOMBI PEIICHUS C YYETOM MOJYyUYEHHBIX
pe3ybTaToB;

pemath Ka4eCTBEHHBIC 3adaud, TpeOylomue NPUMEHEHWS 3HAHWA U3
Pa3HBIX pa3JenoB Kypca (PU3MKH, a TaKKe UHTETPALMK 3HAHUMN U3 JPYTUX
MPEJIMETOB €CTECTBEHHO-HAYYHOI'O IMKJA: BBICTPAUBATh JIOTUYECKYIO
HENOYKY pacCyKJICHUI ¢ OMOPOi Ha N3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBIICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS I OOBICHEHHS OCHOBHBIX
MPUHIMIIOB PabOThl U3MEPUTENBHBIX MPUOOPOB, TEXHUYECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

MPUBOJNTHh TPUMEPHI BKIAJa POCCUUCKUX H 3apYOCkKHBIX YUECHBIX-
(GU3UKOB B pa3BUTHE HAYKU, B OOBSICHEHUE MPOIIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUH;

aHaAJIM3UPOBATh M OLICHWBATH MOCIEICTBUS OBITOBOM M MPOU3BOACTBEHHON
JESITEIbHOCTU 4YeJIOBEKa, CBS3aHHOM ¢ (DU3MUECKUMHU MPOLECCaMH, C
MO3UIIUNA SKOJIOTUYECKON O€30MaCHOCTH, MPEJCTABICHUIN O palliOHATHLHOM
MPUPOONOIb30BaHUN, & TAKXKE PAa3yMHOM HCIOIb30BAHUU JTOCTHXKEHHM



HAyKM M TEXHOJOTMH Uil JajbHEHIIEr0 pa3BUTUS YEJIOBEUECKOIO
00I1IeCTBA;

MPUMEHSATh pa3iu4Hble CrOcoObl paboThl ¢ MHpOpMaLUe PU3NYECKOTrO
COJEpKaHUSI C HCIOJB30BAaHUEM COBPEMEHHBIX HMH()OPMAILIMOHHBIX
TEXHOJIOTHM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbIE HH()OPMAIIOHHBIE
TEXHOJIOTMM I TIOUCKA, NepepalOTKM U NPEAbsBICHUA YUYEOHOH H
HAYYHO-TIOMYJISIPHON MH(OpMAaINU, CTPYKTYPHUPOBAHUS U UHTEPIIPETALIUN
uH(pOpMaIlMY, TOJYYEHHOM U3 Ppa3IUYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UpOBaTh  MOJy4yaeMyr0  HMHQOpMAIMIO W  OLEHUBAaTh €€
JOCTOBEPHOCTh KaK HAa OCHOBE HMMEIOIIMXCS 3HAHUI, TaK U Ha OCHOBE
aHaJIM3a UICTOYHUKA MHPOpMaLIUK;

MPOSIBIISTH OpraHU3alMOHHBIE u MO3HaBaTeNIbHbIC YMEHHUS
CaMOCTOSITEJILHOTO ~ MPUOOPETEHUsT HOBBIX 3HAHUW B  Ipolecce
BBIIOJIHEHUS TPOEKTHBIX U YUEOHO-UCCIIEA0BATEILCKUX PadoT;

paboTaTh B TpyNIe C HCIOJIHEHUEM pa3Iu4HbIX COLMAIbHBIX pOJEH,
IUTAHUPOBATh PabOTy TPYyMIbl, PAMOHATIBHO PACIPEACATh ACSITEIbHOCTD
B HECTaHJAPTHBIX CUTYyallUsX, aJleKBaTHO OLIEHHWBATH BKJIAJ KaXJIOTO M3
YYaCTHUKOB I'PYMIIbI B pELIEHHE PaCCMATPUBAEMOM ITPOOIIEMBI;

MPOSIBIISITH MOTUBALIMIO K Oyaynied npoecCuoHanbHOU AESITENbHOCTH TI0
CHEIUATBHOCTIM (PU3UKO-TEXHUIECKOTO TIPODUIIS.
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but6mmoreka [IOK
L1 Marnmrioe nosie 14 https://m.eds00.ru/39859¢f1
but6mmoreka [{OK
1.2 DneKTpoMarHuTHasi UHAYKIUS 13 1 httns://m.edsoo.rw/39859ef1
Hroro no pazgeny 27
Pazpnen 2. KOJIEBAHUSA U BOJIHbBI
but6mmoreka [JOK
2.1 Mexanudeckue KojieOaHus 10 httos://m.edsoo.r/39859ef1
bubmuoreka [JOK
2.2 DNeKTPOMarHUTHHIE KOJCOaHHUsI 15 hitps://m.edsoo ru/39859ef]
23 MexaHu4ecKkue U 3IEKTPOMArHUTHBIE 10 1 bu6mmoteka [{IOK
' BOJIHBI https://m.eds00.1u/39859¢f1
but6mmoreka [{OK
24 Ontuia 25 ! https://m.edso0.ru/39859¢f1
Hroro no pazgeny 60

Pazzea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIbBHOCTH

but6mmoreka [JOK
3.1 Ocroet CTO > I https://m.eds00.1u/39859¢f1
Hroro no pasgeny 5




Pasznen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 KopnyckynsipHO-BOTHOBOM Tyalin3m 15 hitps://m.edsoo.r/39859f]
bubmuoreka [JOK
4.2 Pu3mka aroma > https://m.edsoo.ru/39859¢f1
43 ®dusnka aTOMHOTO SI/Ipa U JIEMEHTAPHBIX 5 bubnmnoreka [JOK
' YJaCTHI] https://m.edsoo.ru/39859¢f1
Uroro no pazneny 25

Paznea 5. JIEMEHTBI ACTPOHOMUMHU U ACTPO®PU3NKU

bu6nuoreka [JOK
5.1 DeMeHThl aCTPOHOMHUU U aCTPOPHU3UKU 12 https://m.eds0o.ru/39859ef1
Hroro no pasneny 12
Pa3nen 6. PUSHUECKH TPAKTUKYM
N but6moreka [{OK
6.1 PH3HTCCKHI NPAKTHKYM 16 16 https://m.edsoo0.ru/39859ef1
Hroro no pazgeny 16
Paznea 7. OBOBIAIOIIEE IIOBTOPEHHUE
Cucremaruzanys 1 00001eHue
71 MIPEAMETHOTO COJEP>KAHMS U OIIbITa 15 bu6muoteka [{IOK
' NEATETLHOCTH, PUOOPETEHHOTO TIPH https://m.edso00.ru/39859ef1
n3ydeHuu kypca ¢usznku 10 — 11 xmaccon
Hroro no pazgeny 15
PesepBHOE Bpems 10 Bubmmorexa TIOK

https://m.eds00.1u/39859¢f1
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IHOYPOYHOE IINTIAHUPOBAHHUE

10 KUIACC
KoimnuecTBo yacos JJIeKTPOHHBIE
Ne Hara uudposbie
Tema ypoxka Konrtpoasnsie | IIpakTnyeckn
n/n Bcero u3yuyeHusi | oOpasoBaTebHbIE
padoTsI e padoThbl
pecypchl
| ®dusnka — pyHIaMeHTaIbHAS HayKa O 1 bubnuorexa [IOK
rnpupone https://m.edsoo.ru/1beef346
) HayuHblii MeTOT TO3HAHUS U METO/IbI 1 bub6morexa [JOK
uccaea0BaHus GU3MUECKUX SIBICHUI https://m.edsoo.ru/3a7fde29
DKCIIEPUMEHT U TEOPHs B MPOIIECCE
3 n03HaII{)Hﬂ MIPUPOJIBI pHa6Jn§ eHHe U 1 bubmmorexa LIOK
PUPOARL A https://m.edsoo.ru/34¢4993 1
AKCIIEPUMEHT B (PU3HKE
4 Crioco0b1 n3MepeHus PU3NIECKUX 1 bubnuorexa LIOK
BEJINYUH https://m.edsoo.ru/ca2def03
AOCOIOTHAS M OTHOCHTEIHHAS
5 HOTPEIIHOCTH U3MEpEeHH pru3nyecknx 1 buommorexa LIOK
p p https://m.edsoo.ru/7f18fda3
BEIINYUH
MonenupoBanue B ¢puzuke. Poib
6 MecTO (GU3HKH B (DOPMUPOBAHUH | bubnuoreka [JOK
COBPEMEHHOM HAYYHOU KapTUHBI MUPA, https://m.edsoo.ru/eabbded1
B [IPAKTUUYECKOU JEATETbHOCTH JIIOIEeH
Mexannueckoe aeuxkenue. Cucrema
7 otcyeTa. OTHOCUTEIIBHOCTh 1 bu6mmoreka [IOK
MEXaHM4eCcKoro aBuxeHus. [Ipsmas u https://m.edsoo.ru/e9a52f02
oOpaTHas 3a/1a4il MEXaHUKH
8 Pannyc-BekTop MaTepuaibHOM TOUYKH, 1 bubnuoreka [JOK




€T0 IMPOCKIMU HAa OCHU KOOpAMWHAT.

Tpaekropust. [lepemenienue. CKopocTb.

WX npoekuuu Ha OCH KOOPINHAT

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

PaBHOMEpHOE IPAMOJIMHEWHOE
nBkenue. I'paguueckoe onucanue

bu6mmoreka [JOK

9
PaBHOMEPHOTO MPSIMOJIMHENHOTO https://m.edsoo.ru/89ba7190
JIBU>KEHUS

10 CrnoxxeHue nepeMeieHnii U CKOpoCTeil. bubnnorexa [JOK
Pemenue 3agaa https://m.edsoo.ru/761d18aa
HepaBHoMepHOE IBUKEHUE.

1 MrHoBeHHasi CKOPOCTh. Y CKOPEHHUE. bubnuoreka [JOK
IIpssMosIMHENHOE ABUKEHUE C https://m.edsoo.ru/a99549a7
MIOCTOSIHHBIM YCKOPEHUEM
['padraeckoe onmcanue

12 MPSIMOJIMHEMHOTO JIBU’KEHHUS C bubamorexa [TOK

p . https://m.edso0.ru/b7560bbf
MIOCTOSIHHBIM YCKOPEHUEM
CBobOosiHOE MajieHue. Y CKOpeHue

13 CBOOOIHOTO MaJeHus. 3aBUCUMOCTD Bbu6mmorexa [JOK
KOOPAUHAT, CKOPOCTH, YCKOPEHHUS OT https://m.edsoo.ru/f738109¢
BPEMEHHU U UX rpaduxu

14 JBm>xeHue Tesa, OpOIIEHHOTO MO/ bubnunoreka [JOK
YIJIOM K TOPU30HTY https://m.edsoo.ru/71cbb4f5
KpuBonuneiinoe nBuxeHue. JBrxenue
10 OKPY>KHOCTH. YTJIOBasl U JTUHEHHAS

15 ckopocTs. [lepuon u yactora bubmmorexa [JOK

P - HIepHOn ' https://m.edsoo.ru/33196fbe
L{eHTpOCTPEMHUTENBHOE U MOJIHOE
YCKOpEHue
16 KonrponbHas pabora no reme bubnuorexa LIOK




"Kuuemaruka"

https://m.edsoo.ru/1242132¢

IIepsblif 3ax0H HbroToHA.
WNHuepuuanbHble CUCTEMBI OTCUETA.

bubmuoreka [{OK

17
[TpuHumn otHOCUTENBHOCTH ["anues. https://m.edsoo.ru/5a9%e4a64
HeunepuuanbHbie cCTEMBI OTCUETA
18 Cuna. PaBHOZIEHCTBYIOIIIAS CHUJIa. bubnuorexa [IOK
Bropoii 3akoH HeroTona. Macca https://m.edsoo.ru/141d3837
19 B3aumoneiictBue ten. Tperuii 3akoH bu6morekxa [JOK
Hprorona https://m.edsoo.ru/57dba505
[Tpuniun cynepno3unuu cui. Pemenue
20 3ap a4y Ha Il };IM:HGHI/IC 3aKOHOB bubmmorera LIOK
A P https://m.edsoo.ru/bdf997tb
Hprotona
3aKOH BCEMUPHOI'O TATOTEHUS.
21 DKBUBAJICHTHOCTh TPABUTAIMOHHON U bubmmorexa [JOK
N p I https://m.edsoo.ru/9aba2b0a
WHEPTHOM MacChl
” Cuia TSKeCTU U yCKOPEHHE bubnunorexa [JOK
CBOOOJIHOTO TIAJICHUS https://m.edso0.ru/22757{26
JIBukeHre HeOSCHBIX TE U UX
3 HCKYCCTBEHHBIX CIIyTHUKOB. [lepBas bubnuoreka [IOK
KOCMHUYECKasi CKOPOCTb. 3aKOHBI https://m.edsoo.ru/11abfa0a
Kemnnepa
bu6mmoreka [JOK
24 . I'yka. B
Cuna ynpyrocru. 3akon T'yka. Bec Tena https://m.edsoo.ru/0ae2cd84
Cuna tpenus. [Ipupona u Buabl cun bubnmorexa [JOK
25 TpeHus. J{BUKEHHUE B XKUAKOCTH U rase ¢ https://m.edsoo.ru/1fa86499
Y4ETOM CHJIBI COIIPOTUBIICHUS CPE/bI https://m.edsoo.ru/2¢b29676
%6 Hasnenue. 'mapocraruueckoe bubmuorexa [JOK

nasnenue. Cuna Apxumena

https://m.edsoo.ru/a28aa7ad




AOCOIIOTHO TBEPJIOE TEIIO. bubnunorexa [JOK
27 [locTynarenbHOE U BpaliaTelibHOE bubnmoreka [JOK
JIBIDKEHUE TBEPAOTO TeNa https://m.edsoo.ru/2b95d57e
73 MOMEHT CHJIbl OTHOCUTEIBLHO OCH bubmuoreka [JOK
BpateHus. [lneqo cuibl https://m.eds00.1u/653d3459
CnoxxeHue Cuil, MPUIOKEHHBIX K
29 TBepAOMY Teny. LleHTp TsxecTu Tena. bubnuoreka [JOK
YcnoBus paBHOBECHUS TBEPIOIO TEIA. https://m.edsoo.ru/9aa79a7d
Bunael paBHoBeCHUs
bubmuoreka [{OK
30 Pemerre 3axa- https://m.edsoo.ru/dc1caacO
31 KonrponbHas pabora no reme bubnuoreka [JOK
"Ilunamuka. Ctatvka TBEpaoro Temna" https://m.edsoo.ru/9f5a574¢
Nmnynbc MmaTepuanbHOU TOUYKH,
1 CHCTEMBI MaTEpUaIbHbIX TOUEK. LeHTp bubnuorexa [JOK
MAacC CUCTEMBbl MaTEPUAIIbHBIX TOUYEK. https://m.edsoo0.ru/4bb8294b
Teopema 0 ABMKEHUU LIEHTPA MacC
HMItynbC CUIIbl 1 N3BMEHEHHE UMITYJIbCa
33 Tena. 3aKOH COXPaHEHHS UMITYJIbCA. bubmorexa [OK
https://m.edsoo.ru/13f0a221
PeakTuBHOE 1BMXKEHUE
MoMeHT uMIyJibca MaTepruaIbHON
34 touku. [IpencraBieHue o coxpaHeHUn bubmmorexa [IOK
MOMEHTA UMITYJIbCa B LEHTPAJIbHBIX https://m.edsoo.ru/d6532eb9
MOJISIX
Bbu6mmoreka [JOK
35 Permervie sanas https://m.edsoo.n/f7706d63
36 Pabota cuiibl Ha MaJIOM U Ha KOHEYHOM bubnuorexa [JOK

nepemenieHuu. ['papuueckoe

https://m.eds00.ru/913974c7




IpeJICTaBICHUE PabOThI CUIIBI.
MOIHOCTD CHJIBI

Kunernueckas sneprus. Teopema 06

37 M3MEHEHNU KNHETHYECKON YHEPTUU bubmmorexa [IOK
. p https://m.edsoo.ru/9a5e2e74
MaTepuaibHOU TOUKU
IToTennuanbHbIE 1 HENOTEHIINAIbHBIE
38 cuisbl. [loTeHnmansHasg sHeprust. Bropas bubmmorexa TIOK
' I Py, p https://m.edsoo.ru/554bafcc
KOCMHUYECKasi CKOPOCTh
TpeTbs kKocMuUueckas cKkopocTb. CBA3b
paboOThl HEMOTCHIIMAIBHBIX CHII C
39 W3MEHEHHEM MEXaHHnYECKOH YHEPTHH bubnmorexa [IOK
p https://m.edsoo.ru/f57b4e01
CHUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHMYECKON SHEPrUun
VYipyrue u HeyIpyrue CTOJIKHOBEHUSL.
40 v SZHGHI/IG Bey Hp}J]'IJ'II/I JIST HAeaTbHOHN bubnmorera [OK
p pHy A A https://m.edsoo.ru/f30f43b6
KUIKOCTH
A1 KonTponbHas paboTa no teme "3aKoHBI bubmmorexa [IOK
COXpaHEHHUs B MEXaHUKE" https://m.edsoo.ru/474¢e7c4a
Pa3Butue npeacrasiieHUI 0 IIPUPOE
P PP bubmuoreka [JOK
42 TerioTel. OcHoBHEIE no0xeHUsT MKT.
https://m.edsoo.ru/b0a4445f
Huddys3us. bpoyHoBCcKOe NBUKEHHE
Crpoenue ra3000pa3HbIX, )KUIKUX U
43 TBEPABIX Tel. XapakTep ABHKECHUS U bubmmorexa [IOK
P . P 3 https://m.edsoo.ru/c44d02e2
B3aUMOEUCTBUSA YaCTHUI] BEIIECTBA
Macca u pasMepsl MOJIEKYI (ATOMOB).
P P ya( ) bubmuoreka [JOK
44 KonnuectBo BemectBa. [TocTostHHas
https://m.edsoo.ru/c5b72ab7
ABoraapo
45 Temnepatypa. TennoBoe paBHOBECHE. bubnunoreka [JOK




[lIkana Lenbcust

https://m.edsoo0.ru/0070d493

46 Pemenue 3amau bubmoreia LHOK
A https://m.edsoo.ru/153 1abas
bub6moreka [JOK
47 " iras. '
FICAIILHBIH Ta3. L a30BBIC 3AKOMHbL https://m.edsoo.ru/1deb2367
43 VYpaBuenne MenneneeBa-Kiamneiipona. bubnunorexa [JOK
Pemienue 3anau https://m.edsoo.ru/8d12¢328
49 AbGcomoTHas TeMmneparypa. 3aKoH bubnuorexa LIOK
JlanbToHa https://m.edsoo.ru/14e02d1f
50 N3omporeccsl B U1€aIbHOM rase ¢ bubnuoreka [JOK
MOCTOSTHHBIM KOJIMYECTBOM BEIIIECTBA https://m.edsoo.ru/68878d51
I'paduueckoe npeacTaBieHne
51 Hfog) OIICCCOB: i:siTe Ma, U30X0pa bubmorexa [IOK
pont ' pMa, pa, https://m.edsoo.ru/1344327b
n3zobapa
bu6mmoreka [IOK
52 MKT
OcroBroe ypasHenne https://m.edso0.1ru/c8094721
bu6mmoreka [IOK
P
>3 CHICHHE safat https://m.edso00.1ru/10265a05
CBs13b a0COMIOTHOM TeMIIEPATYPBI
TEPMOJIMHAMHYECKON CUCTEMBI CO
54 CpellHEN KUHETUYECKON SHEPTUEN https://m.edsoo.ru/c38af875
MOCTYMATENbHOTO TEIJIOBOTO IBM)KCHUS
e€ yacTull
55 O000111eHrEe U cUCTEMAaTU3ALNS 3HAHUI bu6mmoreka [IOK
1o Teme "OcHoBel MKT" https://m.edsoo.ru/09d12£d8
56 KonTtponbnas pabota no teme "OCHOBBI bubnmoreka [JOK
MKT" https://m.edsoo.ru/13adad59
57 TepmonuHaMuueckasi cucTeMa. 3a/laHue bubnmorexa [JOK




BHEIIHUX ycnoBul st T/ cuctemsl.
Bremnue v BHyTpEeHHHE ITapaMeTpBl.
[Tapametps! T/l cucTemsl Kak CpeiHHE
3HAQ4YCHUS BEJIMYMH, ONIMCHIBAIOIINX €€
Ha MUKPOCKOITHYECKOM YPOBHE

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

Hynesoe Hauamo TepMOJUHAMUKH.

Bbub6mmorexa [JOK

58 Camornpoun3BosbHas penakcanus T,
p P H A https://m.edsoo.ru/8ec512f0
CHUCTEMBI K TEIJIOBOMY PaBHOBECHIO
Monenb naeanbHOTO raza B bu6mmoreka [IOK
59 TEpMOJAMHAMUKE. Y CJIOBUSA http
MIPUMEHUMOCTHU 3TOH MOJEIHU s://m.eds00.1u/29355001
60 VYpaBuenue MenneneeBa-Kianeiipona u bubnuorexa [JOK
BBIpAKEHUE JIJI1 BHYTPEHHEN SHEPTUHU https://m.edsoo.ru/bal178d0
BeIpaxeHue 151 BHyTpEHHEN SHEPTUU
61 OJIHOATOMHOT'0 MJI€AJIbHOTO ra3a. bubnmorexa [JOK
KBazucrarnueckue 1 HeCTaTUHYECKUE https://m.edsoo.ru/ac5cacl5
MPOLIECCHI
DneMeHTapHas paboTa B
2 TepMoAHaMKKe. Brruucienne paboTbl bubnuorexa [JOK
o rpaduKy rnporecca Ha pV- https://m.edsoo0.ru/741d5738
JTuarpaMmme
Temonepeada Kak crmoco0 N3MEHEHUS
63 BHyTpeHHel sHeprun T/l cuctems 6e3 bubmmorexa [JOK
yIp P https://m.edsoo.ru/3d734561
COBEpLIEHUS paOOTHhI
64 KonBexkuusi, TemIonpoBOIHOCTD, bu6mmoreka [JOK
W3Iy4YEHNE https://m.edsoo.ru/157b54cd
65 KonnuaecTBo TemnoTel. TermmoéMKoCcTh bubmuoreka [JOK

Tena. YaeabHas u MOJISIpHAs

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




TEINIOEMKOCTH BEIlleCTBA. Y AebHas
TCIJIOTA CTOpAaHus TOILIMBA

66 Pacuér xonmyecTBa TEIIOTHI IPU bubnnoreka [JOK
Teruionepeaaye https://m.edsoo.ru/1dbSad4e
67 [TonsiTue 06 agrabaTHOM Mpoliecce. bubnuorexa [JOK
[TepBbIii 3aKOH TEPMOAMHAMUKHU https://m.edsoo.ru/d8098824
KonudecTBo TemtoTs! u paboTa Kak
68 ME€pbl U3BMEHEHHS BHYTPEHHEH YHEPTUHN bubmorexa LHOK
p yIp p https://m.edsoo.ru/b047alcd
T/ cuctemsbl
BTopoii 3ak0H TepMOJIMHAMUKY IJIs
69 PAaBHOBECHBIX 1 HEPABHOBECHBIX bubnmoreka [JOK
npoieccoB. HeobpatumocTtsb https://m.edsoo.ru/c6f4f464
MPUPOJIHBIX MPOLIECCOB
70 [TpuHLIMIIBI 1EHCTBUS TEMJIOBBIX bubnuorexa LIOK
MamuH. KIT/] https://m.edsoo.ru/2e945513
71 MaxkcumanbsHoe 3Hauenue KITM, Iukm bu6nmoreka [JOK
Kapno https://m.edsoo.ru/fe3857b9
bu6mmorexka [JOK
72 Pewenue 3anau
A https://m.edsoo.ru/b3efal8b
DKOJIOTHYECKHUE aCTIEKThI
7 WCIIOJIb30BAHHUS TEIJIOBBIX JBUTATENIEH. bubnunorexa [JOK
TermoBoe 3arpa3HEHUE OKPYKarOIIEn https://m.edsoo.ru/9867aaa7
cpenbl
bubmuoreka [JOK
74 Pewenue 3ana
HICHHAE SaAat https://m.edsoo.ru/c8c70432
O06o01IeHne U crucTeMaTu3alus 3HaHu|
" bubnuoreka LIOK
75 o teMe "Tepmoaunamuka. TernoBsie

MAaIIuHb"

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




KonTponbHas pabota no teme

bubmuoreka [JOK

76
"Tepmonunamuka. TermnoBble MalTUHbL" https://m.edsoo.ru/1b6e26¢5
[TapooOpa3oBaHue U KOHICHCAIIHS.
77 I/Icia ell;)ne Y KUIICHHE. Y IeNIbHas bubmmorexa [IOK
p thde https://m.edsoo.ru/6f8¢6777
TEIUIOTa MapooOpPa30BaAHUS
HacpllieHHbIe 1 HEHACHIIIIEHHBIE TIaPhI.
KauecTtBeHHast 3aBUCUMOCTb JIOTHOCTH
Y JJABJICHUS HACBIIIEHHOTO Tlapa OT
78 TEMIIepaTypbl, UX HE3aBUCUMOCTb OT bubmmorexa [JOK
R PATypRL, https://m.edsoo.ru/f5¢17d02
00BEMa HACKHIIIIEHHOTO Mapa.
3aBUCHUMOCTD TEMIIEPATYPhl KUTICHUS OT
JIABJICHUS B )KUJKOCTHU
79 BraxxnocTh Bo3yxa. AGCONOTHAS U bubnuorexa [IOK
OTHOCUTEJBbHASA BIAKHOCTD https://m.edsoo.ru/30ebbb79
bu6mmoreka [JOK
80 Pemenue 3amau
A https://m.edsoo.ru/18e95f3
TBépnoe teno. Kpucramnueckue u
81 aMmopdHbIe TeJla. AHU30TPOIHS CBOMCTB bubmorexa OK
p ’ p https://m.edsoo.ru/20a88a03
KpHUCTaJJIOB
[InaBienue u KpucTaNIU3ALNS.
82 VenpHas TemioTa riaBiIeHUs Bubmmorexa [JOK
g ’ https://m.edsoo.ru/6ee91e9f
Cyb6numarnus
edhopmanuu TBEPIOTO Tea.
83 ’IE[a((Jl”)FSII))KCHI/Ie u C)K];E)lTI/Ie Casur. Moayis bubmmorexa LHOK
' ’ yv https://m.edsoo.ru/dalaab10
IOnra. IIpeaen ynpyrux nedopmaruii
TermoBoe pacmimpeHue XKUIKOCTEN U
R bubmuoreka [JOK
84 TBEPABIX TeJ1. AHFAPMOHM3M TETLJIOBBIX

KOJIEOAHMM YacTHI] BEIIECTBA

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




25 [TpeoOpa3zoBanue sHEpTHH B (Ha30BBIX bubnuoreka LIOK
rnepexonax https://m.eds00.1ru/97a0672f

bu6mmoreka [JOK

86 v 0

PABHCHHE TCHIIOBOTO Dasanca https://m.edsoo.ru/ab15211b
Bbu6mmorexa [JOK
87 P
cHieHe sanat https://m.edsoo.ru/8ab7f40d
[ToBepXHOCTHOE HaATSKEHUE.
Kanwnnsipusie siBnenus. JlaBnenue mop bubmuoreka [JOK
88 .
VCKPUBIICHHOU II0BEPXHOCTBIO https://m.edsoo.ru/b42f1{97
xuakoctu. opmyna Jlannaca
0O00011eHNe U CUCTEMAaTU3ALNS 3HAHUI
89 1o Teme "ArperatHble COCTOSIHUS bubmotera [IOK
P " https://m.eds00.ru/0b52575¢
BenecTsa. Pa3oBble MEPEXOBI
KonTponbHas paboTa no teme
90 "ArperatHble COCTOSIHUSI BEIIECTBA bubmorera [IOK
P | . ' https://m.edsoo.ru/7dc2a739
®da3oBbIE IEPEXOBI
DneKTpu3anus Tei U €€ MposiBICHUSI.

01 DnekTpuyeckuii 3apsia. /[Ba Buna bubnuorexa [JOK
AIEKTPUUECKUX 3apsaoB. [IpoBonHuKY, https://m.edsoo.ru/1aff445f
JUAJIEKTPUKU U MOJIYITPOBOIHUKHI
DJIeMEHTapHbIN AIEKTPUUECKUN 3apsi/l.

92 3aKOH COXpaHEHUs IEKTPUUECKOTO bubmorexa TIOK

p p https://m.edsoo.ru/f49afd24
3apsiaa

93 B3aumoneiictBue 3apsaioB. Toueunbie bu6mmoreka [IOK
3apsiabl. 3akoH Kynona https://m.edsoo.ru/445b7746

bu6mmoreka [IOK

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

https://m.edsoo.ru/08fc19be




95 DnekTpuueckoe nose. Ero neiicteue Ha bubnunorexa [JOK
3JIEKTPUUYECKUE 3aPSIAbI https://m.edsoo.ru/05c6bfal
Hanpsyk€HHOCTB 3JIEKTPUYECKOTO MOJIA.

96 [TpoOusrii 3apsia. Jluaun bubnuoreka [IOK
HaIPsKEHHOCTH DJIEKTPUYECKOTO OIS, https://m.edsoo.ru/3dac6957
OaHOPOIHOE ANEKTPUIECKOE T10JIE
[ToreHMaTBbHOCTH bu6mmoreka [IOK

97 ANEKTPOCTATUYECKOrO 1oJsi. PazHOCTh http
[IOTEHLIMAJIOB U HAIIPSKEHUE s://m.eds00.1u/80021447
[loTeHumanbHas YHEPrus 3apsiia B

98 3eKTpocTaTuueckoMm nosje. [lorenunan bubmmorexa [JOK

P ) t https://m.edsoo.ru/af5fa389
JIEKTPOCTATUYECKOTO T10JIS
CBs13b HANPSHKEHHOCTH OIS U

99 A3HOCTHU MTOTEHIUAJIOB JUIS bubnmorexa [JOK
P H g https://m.edsoo.ru/df7a6838
3JEKTPOCTATUYECKOTO MOJIs

100 [TpunHIMI Cynepro3UIIIN bubnuorexa [IOK
ANEKTPUYECKUX TOJIEH https://m.edsoo.ru/Ocfe4abe

bu6mmorexa [JOK

101 Pemenne 3anau

s https://m.edsoo.1u/5a582263

102 [Tone Toueunoro 3apsina. [lone bubnmoreka [JOK
PaBHOMEPHO 3apsHDKEHHOU cepbl https://m.eds00.ru/b297b5c3
[Tone paBHOMEPHO 3apSKEHHOTO MO

103 00BEmy mapa. [lone paBHOMEPHO bubmmorexa [JOK

Y 13 : p . p https://m.edsoo.ru/f7a665¢ee
3apsKEHHON OECKOHEUHO! MII0CKOCTH

104 [IpoBOAHMKY B 3IEKTPOCTATUUECKOM bubnuorexa IIOK
noJie. Y CJI0BUE PaBHOBECHS 3apsA 0B https://m.edsoo.ru/32405¢eab

105 JMAIEeKTPUKH U TIOJYITPOBOJHUKH B bubnuoreka [JOK

SJICKTPOCTATUYCCKOM I10JIC

https://m.edso0.1ru/060ebab5




Konpaencarop. D1eKTpoEMKOCTh

Bbu6morexa [JOK

1 . .
06 | Konpencaropa. SnCKTPOEMKOCTS https://m.edsoo.ru/845b4{73
MJIOCKOTO KOHACHCATOpa
[TapajtenpHOE cOeqUHEHNE bubnuoreka [IOK
107
KOHJEHCAaTOPOB https://m.edsoo.ru/d11e8ce7
108 ITocaenoBaTenbHOE cCOeqUHEHNE bu6mmoreka [JOK
KOHJIEHCATOPOB https://m.edsoo.ru/1€992920
109 DHeprus 3apsHsKeHHOTO KOHASHCaTopa bubmorexa HOK
p P a p https://m.edsoo.ru/73a34f18
bu6mmoreka [JOK
https://m.edsoo.ru/5fb2acbh5
110 Pemenue 3agau
http
s://m.eds00.1u/27434040
11 JIBukeHue 3apsKEHHON YacTULIBI B bubmmorexa [IOK
OZTHOPOJHOM JJIEKTPUUYECKOM TOJIE https://m.edsoo.ru/8341d6ac
112 Pemenue 3agau
13 O06001IeHre U CUCTEMAaTH3aIMs 3HAHUH bubmuorexa [JOK
1o TeMe "OieKTpudeckoe nose" https://m.eds00.ru/5752603f
114 KoHTponbHas pabora 1o Teme bubnuoreka [JOK
"DnekTpuueckoe mnoie" https://m.edsoo.ru/cefe90e9
Cuna toka. [locTossHHBIN TOK. Y ClI0BUSA
115 CYILIECTBOBAHHUS ITOCTOSIHHOTO bubmorexa [TOK
yu https://m.edsoo.1ru/233311b5
ANEKTPUYECKOTO TOKa
bu6mmoreka [IOK
11 " .H
6 crowmkn Toka. Hanpsukere i I/1C https://m.edsoo.ru/0839al15
3akoH Oma [u1 y4acTKa LEu. bubnmoreka [JOK
117
DIIEKTPUYECKOE COMPOTHUBIICHUE https://m.edsoo.ru/f14f251e
118 3aBUCHUMOCTb CONIPOTHBIIEHUS bubmmorexa [IOK




OIHOPOJHOTO IMMPOBOAHUKA OT €TI0
JJIMHBI U TI0IAaAU IMOIICPEUYHOIO

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

cedyeHus
119 Y 1esbHOE CONPOTUBIIEHUE BEILIECTBA. bubnuorexa [IOK
Pemienue 3agau https://m.edsoo.ru/437£8300
120 ITocnenoBarenbHOE, MapaylJIeaIbHOE, bu6mmoreka [JOK
CMEIIaHHOE COSIUHEHNE IIPOBOIHUKOB https://m.edsoo.ru/236f7e07
121 Pacuét pa3BeTBIEHHBIX JEKTPUUECKUX bubnmorexa [JOK
nenei. [Ipasuna Kupxroda https://m.edso0.ru/1794cf37
bu6mmoreka [JOK
122 P
CHICHHE SaAat https://m.edso0.ru/3881b469
123 Pabora anexkTpuueckoro Toka. 3akoH bubnuoreka [IOK
Jxoyns —Jlenna https://m.edsoo.ru/a3605¢5¢
bu6mmoreka [IOK
124 P
cHieHe sazat https://m.eds00.ru/6761bf0f
MOIIHOCTB EKTPUUECKOr0 TOKA.
125 TeroBast MOIIIHOCTB, BbIAEIsIEMAst Ha bubmorexa [OK
HI > BRI https://m.eds00.ru/99750a6f
pesucrope
bu6mmoreka [IOK
126 P
cHicHe sanat https://m.edsoo.ru/eb72fc24
127 OJIC 1 BHyTpEHHEE CONPOTUBIICHHUE bubnmoreka [JOK
WCTOYHUKA TOKA https://m.edsoo.ru/72d453af
3akon Oma 11st TOJTHOM (3aMKHYTO) bubnmoreka [JOK
128 .
DJIEKTPUYECKOU LIETTH https://m.edsoo.ru/221f40tb
bub6morexa [JOK
129 P
CHICHHE a1t https://m.eds00.ru/3580b679
130 MoIHOCTh HCTOYHHKA TOKA bubmorexa LOK

https://m.edsoo.ru/a0ae51d8




bu6mmoreka [JOK

131 K
OPOTKOC 3aMbIKaHHe https://m.edsoo.ru/546£5632
132 KonnencaTop B 1ieny MOCTOSSHHOT'O TOKa bubmmorexa TIOK
a pB I https://m.edso0.1ru/3536813¢
bu6mmoreka [JOK
133 Pe e
HICHHE 3aad https://m.edsoo.ru/4410cef0
134 Pemenue 3amau mo teme "IlocTOSTHHBII bu6mmoreka [JOK
3JIEKTPUYECKUM TOK" https://m.edsoo.ru/a7340a29
135 Pemenne 3amay mo teme "I1oCTOSIHHBII bu6mmoreka [JOK
3JIEKTPUYECKUM TOK" https://m.eds00.ru/744261b8
136 Pemrenue 3amad mo teme "[locTossHHBIN bubmuoreka [JOK
ANEKTPUUECKUH TOK" https://m.edsoo.ru/eb5d4687
O0001IeHNEe U cCUCTEMATH3AINS 3HAHUHN
137 o TeMe "ITOCTOSHHBIN PIEKTPUUYECKUI bubmorexa LOK
" P https://m.edsoo.ru/bfd7a050
TOK
138 KoHTponbHas pabora 1o Teme bubnnorexa [JOK
"TlocTOSHHBIN IEKTpUYECKUi TOK" https://m.edsoo.ru/1885ddf1
DJeKTpruYecKas MpOBOIUMOCTD
139 a3JIMYHBIX BEIIECTB. DIEKTPUICCKUN bubnmorexa [IOK
p = ' P https://m.eds00.ru/da794295
TOK B MeTajiax. CBEpXMpOBOAUMOCTD
DJIEKTPUYECKUH TOK B pacTBOpax U
140 acIuIaBax dJIEKTPOIUTOB. 3aKOHEI bubmmorexa TIOK
p p ’ https://m.edsoo.ru/4b423491
®dapajes s AIEKTPOIU3a
bu6mmoreka [IOK
141 Die €CKHH TO azax. [[ma3ma
JICKTPHACCIIHI TOK B Tazax. LLIasM https://m.eds00.11/92d92{76
DIIEKTPUYECKHI TOK B BaKyyMe. bubnmoreka [JOK
142
Bakyymabie TpuOOpsI https://m.edsoo.ru/2E+160
143 DIEKTPUUIECKHUI TOK B bubnmorexa [JOK




MOJIYIIPOBOTHUKAX https://m.edsoo.ru/ab61c660
Bbu6mmorexka [JOK
144 [ToymipoBOTHUKOBBIE IPUOOPHI http
s://m.eds00.1u/83622200
DuU3NYECKU MPAKTUKYM 110 TEME
"N3mepeHune CUIIbl TOKa U HAIPSKEHUS
B LIETIA [TOCTOSTHHOT'O TOKA MPU MOMOIIH
AQHAJIOTOBBIX U IU(PPOBBIX
145 HU3MEPUTEIILHBIX PUOOPOB" HIIH }]?565;2?:;;58;; 6436356
"3HAKOMCTBO C ITU(POBOMA
nabopatopueit o ¢pusuke. [Ipumeps
u3MepeHusl PU3NYECKUX BEJTMUUH MIPU
MOMOILA KOMITbIOTEPHBIX JATUYUKOB"
DuU3nYECKU MPAKTUKYM 110 TEME
146 "N3yueHne HepaBHOMEPHOTO ABUKEHUS bubmuorexa [JOK
C LIEJIBIO0 OMPEAETCHUSI MTHOBEHHOM https://m.edsoo0.ru/f6292£5f
ckopocth"
PuU3HYECKUN IPAKTUKYM 110 TEME
"H3mepeHue yCKOpeHus pu
MPSIMOJIMHETHOM PaBHOYCKOPEHHOM
147 NBIDKEHUH I10 HAKJIOHHOM II0CKOCTH" fgfi;f:;;gg}; 960b6ef
unu "MccnenoBanne 3aBUCUMOCTH MYy TH
OT BPEMEHH NPU PAaBHOYCKOPEHHOM
nBIxeHun"
Pu3HYEeCKUN IPAKTUKYM 110 TEME
148 "N3mepeHue yCKOpeHHs: CBOOOTHOTO bubnmoreka [JOK
nagenus” win "M3ydenue IBrKeHus https://m.edsoo.ru/d1ea2402
Tesa, OPOIIEeHHOTO TOPU30HTAIILHO"
149 DU3NYECKUN TPAKTUKYM 10 TEME bu6mmoreka [IOK




"N3y4yeHue qBUKEHUS Tema 110
OKPYKHOCTH C ITOCTOSTHHOM 110 MOJTYJIIO
ckopocThio" unu "HccnenoBanue
3aBHCHUMOCTH TIEpPHO/Ia 00paIeHHUs
KOHHYECKOTO MasITHUKA OT €TO
napameTpoB"

https://m.edsoo.ru/bef53514

150

Du3NUECKUH IPAKTUKYM 110 TEME
"U3mepeHune paBHOICHCTBYIOMIEH CHJITBI
IIpU JBUKEHUM OpyCKa 110 HaKJIOHHON
wiockocTu" wnu "lIpoBepka runoress o
HE3aBUCHMOCTH BPEMEHU JIBUKEHUS
Opycka 1o HaKJIOHHOM TJIOCKOCTH Ha
3a/IaHHOE PACCTOSIHUE OT €ro Macchl'”

bu6mmorexa [JOK
https://m.edsoo.ru/0b34db84

151

DuU3NUECKUH IPAKTUKYM 110 TEME
"HccnemoBaHue 3aBUCUMOCTH CHIT
YIOPYTOCTH, BOSHUKAIOIIMX B IPYKUHE U
pe3uHOBOM 00pa3Iie, OT UX
nepopmanun" win "N3ydenne
JBUKEHHSI CUCTEMBI TEJI, CBA3aHHBIX
HUTBIO, IEPEKUHYTOH Yepe3 JIETKUU
6510K"

bu6mmoreka [JOK
https://m.edsoo.ru/b55b81al

152

Pu3HYECKU IPAKTUKYM 110 TEME
"N3mepenue kodpUIeHTa TpeHus o
BEJIMUMHE YIJIIOBOTO KO3 puirenTa
3aBucumoctd Frp(N)" nnu
"UccnenoBanue ABMKEHUS OpycKa 1Mo
HAKJIOHHOM IJIOCKOCTHU C TIEPEMEHHBIM
Koa(purmeHTomM TpeHus" uim
"U3yueHnue qBMKEHUS rpy3a Ha BTy C

bu6mmoreka [JOK
https://m.edsoo.ru/b83b1607




TpeHuem"

153

Du3NUECKU IPAKTUKYM 110 TEME
"HccnenoBaHue ycioBUN PaBHOBECHS
TBEPIOTO TeEJIA, UMEIOILETO OCh
BpaiueHus" i "KoHnctpynpoBanue
KPOHIITEHHOB U pacy€T CHJl ynpyroctu"
iy "M3ydeHne ycToiunBoCcTH
TBEPJOTO TeJa, UMEIOLIETO IUI0IAb
onops!"

bubnuoreka [JOK
https://m.edsoo.ru/4a04f4f7

154

Du3HUECKU IPAKTUKYM 110 TEME
"N3mMepeHune uMIysbca Tena mno
TopMo3HOMY IiyTu" uim "U3mepenune
CHWJIBI TSITH, CKOPOCTH MOJIETN
AIIEKTPOMOOMIISE ¥ MOIIHOCTHU CHJIBI
aru" wnn "CpaBHEHHE U3MEHEHUS
MMITYJIbCA TeJIA C UMITYJIbCOM CHIIBI"
nim "HcecnenoBanue coxpaHeHus
UMITYJIbCA IPU yIIPYTOM
B3aumojieicTBun" unu "M3mepenue
KMHETUYECKON YHEPTHUH TeJa M0
TOPMO3HOMY ITyTH"

bubmuoreka [JOK
https://m.edsoo.ru/8561b28e

155

Pu3HYECKU IPAKTUKYM 110 TEME
"N3y4yeHne n30TepMUUYECKOTO Mpoliecca
(pexoOMEeH1I0BaHO HUCIIOIb30BaHHE

¢ poBoi 1abopaTopun)" UK
"M3y4yeHne u30X0pHOTro npouecca” uin
"N3yuenue nzobapHoro nporecca’ uiu
"IIpoBepka ypaBHEHHS] COCTOSTHUS"

bub6moreka [JOK
https://m.edsoo.ru/e0fe7e07

156

Pu3HYECKU IPAKTUKYM 110 TEME

bu6mmoreka [JOK




"Usmepenue ynenbHoM TemoéMkocTu"”
nnn "UccnenoBanue nporuecca
OCTBIBaHMS BEIECTBA" WIH
"HccnenoBanue aqnadaTHOro
npouecca" wim "N3yuenne
B3aMMOCBSI3U SHEPTUU
MEKXMOJIEKYJIIPHOTO B3aUMOJICHCTBUS U
TEMIEPATYPbl KUIIEHUS KUKOCTEeH"

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

157

Pu3HYECKU IPAKTUKYM 110 TEME
"N3ydyeHue 3aKkOHOMEPHOCTEMN
UCTIapEHUs KUAKOCTEN" Uin
"N3mepeHue y1eabHOM TeIIOTHI
riaBieHus Jbpaa" win "U3yuenue
CBOMCTB HACHIIIEHHBIX TAPOB" WIIN
"N3mepenue abCOJIFOTHOMN BIaKHOCTH
BO3/lyXa M OI[EHKa MacChl MapoB B
nomMemennn". Mamepenue

ko3 puImeHTa TOBEPXHOCTHOTO
HATSHKCHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/6b1a23b5

158

Pu3HYECKU IPAKTUKYM 110 TEME
"HaGmronenne mpeBpaiieHus SHEpruu
3apsHKEHHOTO KOHJIEHCATOPa B DHEPTHUIO
W3JIYYEHHS CBETOIMOA" WU
"M3yueHne nMpoTeKaHus TOKa B LIETIH,
cojeprkalieit KoHjaeHcaTop' uiu
"Pacnipenenenue pazHOCTH
MOTCHITUAIOB (HAIIPSKEHUS ) TIPH
MIOCJIEI0BATEIbHOM COECIMHEHUH
KOH/IEHCaToOpoB"

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




Pu3HYECKU IPAKTUKYM 110 TEME
"HccnenoBanue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOB" UIIU

bubnmorexa [JOK
159 "U3mepeHue y1eapHOro COMPOTUBIICHUS 1
; " https://m.eds00.1u/2b179d98
npoBogHUKOB" K "VccnenoBanue
3aBUCUMOCTH CHJIBI TOKA OT
HanpspKEHUs 1S JJaMITbl HaKaTuBaHUs "
Pu3HYECKU IPAKTUKYM 110 TEME
"HaOumroienue smekrponun3a’ uim
"N3mepeHnue 3apsijia 0OJHOBAJIEHTHOTO
160 noHa" wim "MccnenoBanne bubmuoreka [IOK
3aBUCUMOCTHU COIIPOTUBJIEHUS https://m.edso00.ru/64b6e901
TEPMOPE3UCTOPA OT TEMIIEpaTyphl" Win
"CHATHE BOJBT-aMIIEPHOU
XapaKTepUCTHKU auoaa”
PesepBHelil ypok. O6o0IeHHE U
. bubmuoreka [JOK
161 CHCTeMaTH3alMsl 3HAHUH 110 TeMe 1
- | https://m.edsoo.ru/ed017d93
WHEeMaTHKa
PesepBHeIit ypok. O6o01IeHHE U
. bubmuoreka [{OK
162 CUCTEMaTH3allMs 3HAHUH 110 TeMe H
S — https://m.eds00.ru/3149956b
WHAMH
PesepBHbIii ypok. O6001IeHNE U
. bubmuoreka [JOK
163 cUCTEMAaTH3alMs 3HAHUH T10 TEME 1
"Cratuka TBepOro Tena" https://m.edsoo.ru/0f9752ac
PesepHbIii ypok. O60011eHNE U
bu6mmoreka [IOK
164 CHCTEMAaTH3alMs 3HAHUH 110 TEME
" H " https://m.edsoo.ru/6¢0df9cc
3aKOHBI COXPAHECHHS B MEXAHHUKE
165 PesepHbIii ypok. O6001IeHNE H bubnuotexa [JOK

CHUCTCMAaTHu3alusia 3HAHWM I10 TEME

https://m.edsoo.ru/de148976




"OCHOBBI MOJIEKYJISIPHOKMHETUYECKON
teopun"

PesepBHelit ypok. O6o01eHue 1

bu6mmoreka [JOK

1 7 1
66 CcUCTEMATHU3AIN 3HAHUH 10 TEME hitps://m.edsoo.r/ObecTTc]
"Tepmonunamuka. TennoBble MalIuHbL"
PesepHbIii ypok. O6001IeHHE T
167 CHCTEMAaTH3alMs 3HAHUH T10 TEME 1 bu6mmoreka [IOK
"ArperaTHble COCTOSIHUS BEILIECTBA. https://m.edsoo.ru/59ca5¢91
®dazoBble Iepexos”
PesepBHblii ypok. O0001IEHNE U
168 CI/ICTIC)MaTI/ISZ pI/Iﬂ 3HAHUH 110 TEME 1 bubnmorexa [IOK
H https://m.edsoo.ru/f2381c0c
"Onexrpuueckoe noiue"
PesepBHEbIil ypok. O0001IIEHHE U
169 CI/ICTIe)MaTmZpHﬂ 3HAaHHUH 110 TEME 1 bubmorexa LOK
]f . https://m.edsoo.ru/3caebdal
"IToCTOSIHHBIN ANEKTPUUECKUN TOK"
Pe3epBublii ypok. O0001IEHNE U
170 CI/ICTEMaTI/BZpI/IH 3HaHuH 110 Teme "Toxn 1 bubmmorexa LHOK
I " https://m.edsoo.ru/cc7681d4
B Pa3IMYHBIX Cpeaax
OBLIEE KOJIMYECTBO YACOB I10 170 16

[TPOTPAMME




11 KVIACC

KosmyecTBo yacos DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTpoabubie | IlpakTudecku
n/n Bcero u3yueHusi | oOpas3oBaTeibHbIE
padoThbI e padoThbl
pecypchl
BzaumoneiicTBrE MOCTOSHHBIX
1 MAarHuTOB U IIPOBOJHUKOB C TOKOM 1 bubmorexa TIOK
POBOA ) https://m.eds00.ru/487a8593
MarnutHoe noJie. ['unoreza Amnepa
BekTop MarHuTHON MHIYKIIUH.
2 IIpun pI/Il'I CYIIEPIO3H I/IIZ MarHUTHBIX 1 bubmmorera [TOK
P “Il ynep H . https://m.edsoo.ru/4clabccb
nojei. JIMHUY MarHUTHON MHY KLU
3 MarnuTHO€ 1MoJe IPOBOJHUKA C ) bubnmorexa [JOK
TokoM. OnbIT Dpcrena https://m.edsoo.ru/d35d5262
4 Cuna Amriepa, e€ HanpaBJICHUE U | bubnnoreka [JOK
MOZYJIb https://m.edsoo.ru/26d9c5ba
bu6mmoreka [JOK
5 Pemenue 3ana 1
HHCHHE Saiad https://m.edsoo.ru/a37a0c21
6 [Ipumenenue 3akoHa Amrepa. 1 bu6mmorexa [JOK
DNEeKTPOU3MEpPUTETbHBIE TPUOOPHI https://m.edsoo.ru/ad7718d7
Cuna JlopeHua, e€ HanpaBiIeHUE U
7 MOJyJIb. JIBUKEHHE 3apsIKEHHON 1 bubmuoreka [{OK
YacTULBI B ONHOPOJIHOM MArHUTHOM https://m.edsoo.ru/c97afaal
mmoJjie
bu6mmoreka [JOK
8 Pemenue 3ana 1
tenn ad https://m.edsoo.ru/504e98¢c7
bu6mmoreka [JOK
9 Pa6ota cunsl Jlopeniia 1 H

https://m.edsoo.ru/d518bedb




bu6mmoreka [JOK

10 Pemenue sanad https://m.eds00.11/93617bd9
MarauTHO€ 1oJie B BEIIECTBE.
11 deppoMarHeTUKu naH; u bubmorexa LHOK
pp - 11ap https://m.eds00.ru/30ff9608
JIMaMarHeTUKU
OCHOBHBIC CBOMCTBA
12 ¢deppomarnetukos. [Ipumenenue bubmmorexa LIOK
pp P https://m.eds00.ru/0b58190a
(heppoMarHeTUKoOB
13 Pemenue 3agau mo reme "MarautHoe bubmuoreka [JOK
noJe" https://m.eds00.ru/5b55¢307
14 Pemenne 3agay o teme "MarauTHoe bubmuoreka [JOK
noJe" https://m.edsoo.ru/41c4ae8a
SIBrieHME NEKTPOMArHUTHOM
15 naAyKOud. [IoTok BeKTOpa MarHUTHOU bubmorexa [OK
Ay p https://m.edsoo.ru/b3efalcl
WHIYKIWN
bu6mmoreka [IOK
16 IC upyKim https://m.edso00.1ru/48150bd8
17 3aKOH 3JIEKTPOMAarHUTHOM MHIYKIIMH bubnmorexa [JOK
®dapanes https://m.edsoo.ru/a6dec188
13 Buxpeoe anexrpudeckoe nose. Toku bubmmorexa [IOK
dyko https://m.edsoo.ru/15abe140
19 OJ1C uHAYKIUH B ABUKYIIAXCS bubnnoreka [JOK
MPOBOAHUKAX https://m.edsoo.1u/0235¢cc02
bu6mmoreka [JOK
20 Pemenne sanay https://m.edsoo.ru/4dfda618
Bbu6mmorexa [JOK
21 Hpaguio Jlenna https://m.edsoo.ru/bbc22726
22 NunyxruBHOCTh. Karymka bubmmorexa [IOK




WHAYKTUBHOCTHU B LECIIU IMOCTOAHHOT'O

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

TOKa
3 SBnenue camounaykuuu. I/1C bubnnoreka [JOK
CaMOMHIYKLHAHU https://m.edsoo.ru/7ee60ca8
4 OHeprus MarHUTHOTO TOJIS KaTYILIKU C bubnuorexa [IOK
TOKOM. DJIEKTPOMAarHUTHOE MOJIe https://m.edsoo.ru/b3c0ad11
bu6mmoreka [IOK
25 P
CLICHHE 33124 https://m.eds00.1ru/88{69d2b
2% O0001IeHrEe U CHCTEMATH3AIUA E;I(SHHOTeKa HOK
2 " " ntip
3HaHUM MO TeMe "DIEeKTpOoANHAMUKA <-//m.edsoo 10/ 76484005
7 KonrtponsHas pabora o Teme bubmuorexa [IOK
"OnexkTpoguHaMuka" https://m.edsoo.ru/8ae09b98
Konebarensuas cucrema. CBOOOIHBIE
28 kosebauns. ['apmoHnyeckue buGnnorexa [IOK
-1 ap https://m.edsoo.ru/7c1db385
KoeOaHus
29 KunemaTtnyeckoe u TMHAMHUYECKOE bubmuorexa [JOK
OIMCAaHUE KOJIEOATENBHBIX ABUKEHUN https://m.edsoo.ru/87¢ce9498
DHepreTudeckoe onucanue. BoiBoj
IUHAMUYECKOT'O OIMUCAHUS
30 rapMOHHYECKHUX KOJIEOaHUN U3 UX bubmorexa [IOK
p https://m.edsoo.ru/e3¢99692
SHEPTreTUYECKOr0 U KHHEMATUYECKOT O
OIHMCaHUS
bu6mmoreka [JOK
1 A 51
3 MILIMTY/Ia 1 (asa Konebanui https://m.edsoo.ru/7a0c439a
32 [Tepuona u yacToTa KoJIeOaHUT. bu6mmoreka [JOK

HepI/IOJI MaJIbIX CBOGO,Z[HLIX
KOJIEOAHHH MaTEMaTHYECKOTO

https://m.edso00.ru/e0399319




MasiTHUKA. [leprosa cBoOOHBIX
Kos1e0aHui Npy>KMHHOTO MasiTHUKA

13 3aryxaromue KoneOaHusl. bubnnoreka [JOK
BreinyxaeHnsie koeOanus. Pezonanc https://m.edsoo.ru/72¢93d09
bu6mmoreka [JOK
34 A o
BTOKOCOAHHA https://m.edsoo.ru/6add2644
Bbub6mmorexa [JOK
35 Pemenne 3amau https://m.edsoo.ru/addeec71
https://m.edsoo.ru/756123¢5
VYpoxk-koH(pepeHus "MexaHnueckue
36 K:J'Ie6aHI/I$([1) BpM 3BIKAJIbHEIX buGmnorexa [IOK
'}'I https://m.edsoo.ru/8ef587be
WHCTPYMEHTAX
O00011IeHNE U CUCTEMATHU3ALIIS
37 3HAHUH 110 TeMe "MexaHndeckue bubmorexa [IOK
| https://m.edsoo.ru/eb84182f
KoaeOanus
13 DNeKTPOMAarHUTHbIE KOJEOaHMUS. bubnunoreka [JOK
KonebarenbHblil KOHTYD https://m.edsoo.ru/d4adabde
dopmyna TomcoHa. CBI3b aMILIUTYIBI
39 3a z : KOHAEHCATOpa C aMILINAT oyﬁ bubmmorexa [IOK
pAd A p yA https://m.edsoo.ru/093f9afl
CHWJIBI TOKA B KOJIe0aTeIbHOM KOHTYpE
40 3aKOH COXpaHEHUsl YHEPTUHU B bubnmorexa [JOK
HJIeaTbHOM K0JIe0AaTEeIbHOM KOHTYpE https://m.edsoo.ru/d1e2d543
3aryxarolue 3JeKTPOMardHuTHLIE
41 KOJIZ(S&HI/IH B >I<p €HHBIC bubmorexa HOK
) YHA https://m.eds00.1ru/5e¢668619
3JIEKTPOMArHUTHBIE KOJICOaHMs
[lepemennslii Tok. Pesucrop u bubnuorexa [IOK
42 KOHJIEHCATOP B IIETH TIEPEMEHHOTO http
TOKAa s://m.eds00.ru/84836152




KaTYIHKa HHAYKTHBHOCTHU B LCIIU

bubmuoreka [JOK

43
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/cfa307af
m 3akoH Oma [isl 3JEKTPUYECKON Lenu bubnnoreka [JOK
IIEPEMEHHOT0 TOKA https://m.edsoo.ru/8bae38e6
MomHOCTh NEPEMEHHOT0 TOKA.
45 AMIITUTYQHOE U IEUCTBVIOIIEE Bubmzorexa HOK
yA A yrom https://m.edsoo.ru/lcac6cédc
3HAQUYE€HHE CUJIbI TOKA U HAMPSKEHUS
46 Pe3onaHc B 21eKTpHUUECKOHN LIEMTN bubmaorexa IJOK
p H https://m.edso0.ru/087506df
bu6mmoreka [JOK
47 P
CILICHHE 3a/1ad https://m.edsoo.ru/al6836a4
Wneanpubpiif Tpancdopmatop.
48 IIpousso CTBE ne(pe paqa I/Ip bubmiorexa [JOK
P a - fepedt . https://m.edsoo.ru/f97418ae
MOTpeOIIeHUE IIEKTPUICCKON YHEPTHH
DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJCTBE DIIEKTPOIHEPTUU.
49 Kp JIBTYpa HCHOHB3(;[BpaHHﬂp Br6moreka OK
YIRTYP . https://m.edsoo0.ru/a6f74d93
3JIEKTPOIHEPIUHY B MOBCETHEBHOM
SKU3HU
bubmuoreka [{OK
50 P
CHLICHHE 3a/1ad https://m.edsoo.ru/ee6677ed
bu6mmorexa [JOK
51 P
CHLICHHE 3a/1ad https://m.edsoo.ru/7cab59{8
O00011IeHNE U CUCTEMATHU3ALIIS
52 3HAHUH 10 TeMe "DIEeKTPOMArHUTHEIE Bubmiorexa [JOK
" P https://m.edsoo.ru/401024a9
KoJIe0aHUs
53 MexaHn4ecKue BOJIHBI. bu6mmoreka [IOK

XapaKTepI/ICTI/IKI/I MCXaHHMYCCKHX BOJIH

https://m.edsoo.ru/a58¢109f




bu6mmoreka [JOK

54 Csoi
BOUCTEA MEXQHITHCECKIX BOJI https://m.edsoo.ru/d9ae1000
bu6mmoreka [IOK
55 3Byk. X
BYK. AAPaKTCPHCTHIH 3BYKa https://m.edsoo.ru/138b6£09
56 Wndpaszsyk u ynprpassyk. lllymosoe bubnmoreka [JOK
3arpsI3HEHUE OKPYKAIOIIEH Cpeibl https://m.eds00.ru/7380038f
bub6moreka [JOK
57 P
Clietue sajad https://m.edsoo.ru/cfd918bf
53 DNEeKTPOMarHUTHBIC BOJTHBI. bubnuorexa [JOK
N3nydeHune 31eKTpOMarHuTHBIX BOJTH https://m.edsoo.ru/714e5dbl
59 DHEeprus AIEKTPOMAarHUTHBIX BOJIH. bubnunoreka [JOK
CBolicTBa 3J1IEKTPOMAarHUTHBIX BOJIH https://m.edsoo.ru/d01b818¢c
[Ixana 3neKTPOMarHUTHBIX BOJIH.
60 [IpuMeHeHne 3eKTPOMarHUTHBIX bubmmorexa [JOK
p p https://m.edsoo.ru/49be1{9¢
BOJIH B TEXHUKE U OBITY
[IpuHUUIIBI panoCBA3U U
61 TeJeBUicHUs. Panosiokanusi. bubmuorexa [JOK
ONEeKTPOMarHuTHOE 3arpsi3HEHNE https://m.eds00.ru/9196{118
OKpYKaroIle cpeapbl
2 Konrponbnas pabora no teme bubnuoreka [IOK
"Konebanus 1 BOTHBI" https://m.edsoo.ru/4£7985a0
63 CgerT. 3aKOH MPSMOJIMHEHHOTO bubnuorexa [JOK
pACIpOCTPaHEHUS CBETA https://m.eds00.ru/f9566406
Pemenue 3agau Ha npuMEHEHNE
64 3aKOHA MPSIMOJIMHEHHOTO bubmorexa LHOK
P https://m.edsoo.ru/ea32d455
pacrpocTpaHeHHus CBETa
65 OTtpaxenue ceta. [lnockoe 3epkaio. bubnunoreka [JOK

Coepuueckoe 3epKao

https://m.edsoo.ru/a005d2bb




[Ipenomnenue cBeta. AOCONIOTHBIN U
OTHOCHTEIBHBIN IT0KA3aTeNb

66 N bubmuoreka [JOK
TIPEIIOMIICHHA. LIOIHO® BvaTpeHHee https://m.edsoo.ru/be2e55¢d
oTtpaxeHue. IIpenenbHbIi yron
TIOJTHOTO BHYTPEHHETO OTPaKCHHUSI
Pemienue 3a71au Ha NpUMEHEHHUE

67 ! P bubmuoreka [IOK
3aKOHOB OTPAXEHUS U MIPEIIOMIICHUS httns://m_ edsoo. r/49d830a9
CBeTa
Xox ntydeit B mpusme. Jlucnepeus

63 C . 5e10r0 CBETA bubmuoreka [JOK
CBOTa. LIOMHIBI COCTAB DETOTO CBeTa. https://m.edsoo.ru/d8elc3be
IIBeT

b K
JInn3zel. POKyCHOE PaCCTOSIHUE U nosmoreka O

69 hitp
OTTHHECCIAL CHIIA JTHHIbL s://m.eds00.1u/60441359

70 [TocTpoenue n300paxeHunil B TMH3aX U bubnuorexa [IOK
HX CHUCTEeMaX. Y BEJIMYCHUE JIMH3BI https://m.edsoo.ru/bb53b1d5
Pemienue 3a1a4 Ha NOCTpOEHUE

71 6 Hv P bubmuoreka [JOK
MSODPAKCHIH, TOTYHACMBIX € https://m.edsoo.ru/5a868109
TTOMOIIBIO JTMH3

7 r bubmuoreka [JOK

183 Kai ofrTiTHecias chietema https://m.edsoo.ru/ecd480a2
Pemenue 3anau. [lpenensi

73 8 pet . bubmuoreka [JOK
MPHMEHIMOCTH TEOMETPIHECKON https://m.edsoo.ru/cd174a10
ONTUKH

74 CKOpOCTh CBETA U METO/bI €€ bubnunoreka [JOK
HU3MEPEHUS https://m.edsoo.ru/f32aab06

bu6mmoreka [JOK

75 Hucnepcus ceera

https://m.edsoo.ru/lel6cchbe




bu6mmoreka [JOK

41
76 HTepepeHLIs CheTa https://m.edsoo.ru/5fc0c638
KorepeHTHbIe HCTOUHUKH. Y CIIOBUS
77 HAOJIIOAEHUS MAKCUMYMOB U bubmmorexa LHOK
a y https://m.edsoo.ru/c6416d48
MHHUMYMOB
bu6mmoreka [JOK
P
78 CHICHHE 3a/a4 https://m.edsoo.ru/3061de2b
bu6mmoreka [IOK
II
7 PMMCHCHHE HHTEp(epeHIIn https://m.edsoo.1ru/668edbc8
bu6mmoreka [JOK
80 Jlagpaxusi ceera https://m.edsoo.ru/12ed04b5
81 JudpakipronHas pemeTka. Y cnoBue bubnuorexa [JOK
HaAOJIFOICHUS TJIABHBIX MAKCUMYMOB https://m.edsoo.ru/f998d964
bu6mmoreka [IOK
82 Pemerue 3anax https://m.edsoo.ru/d58c411a
23 [TonepedHOCTH CBETOBBIX BOJIH. bubmuorexa [JOK
IMonsipuzanus ceta https://m.edsoo.ru/e9890fe9
bu6mmoreka [JOK
84 Pemenme sanad https://m.edsoo0.ru/c56¢8158
85 CBeTOBBIE IBJICHUS B IIPUPOJIE bubmmorexa [IOK
PO https://m.edsoo.ru/0b36363d
26 O06o0011eHe U cUCTeMaTU3aIUs bubmoreka [IOK
3HaHUH 110 TeMme "OnTuka" https://m.edsoo.ru/8a14748b
%7 KonTponbhas pabota no teme bubnuoreka [IOK
«OnTuka» https://m.edsoo.ru/82315dd4
88 ['panunbl mpuMEHUMOCTH bubnuorexa [JOK

KJIACCUYECKON MEXAHUKU. 3aKOHBI
AJICKTPOIMHAMHUKHY W TPUHITATT

https://m.edsoo.ru/c9bd77¢cb




OTHOCHUTCIBHOCTHU

ITocTynarel cienuanbHOU TEOPUU

bu6mmoreka [IOK

89 OTHOCUTEIBHOCTHA https://m.edsoo.ru/c56105¢cb
[IpocTpancTBEHHO-BpEMEHHOM
untepBai. [IpeoGpazoBanus Jlopenua.

90 VYcnoBue NpUYMHHOCTH. bubnuorexa [IOK
OTHOCHUTENBHOCTH OJJTHOBPEMEHHOCTH. https://m.edsoo.ru/d83742bb
3amensIeHHe BPEMEHH U COKpaleHUE
JUTUHBI

01 OHeprus U UMIYJIbC PEISITUBUCTCKON bubnuorexa [JOK
YaCTUIbI https://m.edsoo.ru/853a64fc
CBs13b Macchl € SHEPrUen u

92 HMMITYJIbCOM PEIIATUBHUCTCKON YaCTHUILIbI bubmorexa [JOK

y p HpL https://m.edso0.ru/b6258ffa
DHeprus NoKos
93 PaBHOBECHOE TEIIOBOE U3ITYyUYEHUE bubmorexa [JOK
y https://m.edsoo.ru/f54035a5
bu6mmoreka [IOK

4 3aKoH emeenns Buxa https://m.edsoo.ru/1c5{f752

95 l'unoresa M. Ilnanka o KBaHTax. bubmuotexa [JOK
DOTOHBI https://m.edsoo.ru/a5ffa218

bu6mmoreka [IOK

96 DHeprIA M MMITYIIEC (OTOHA https://m.edsoo.ru/7fb307ec

97 dotorpdext. OnbiTer A. T bubnmorexa [JOK
CroneroBa. 3akoHbl hoTodhdekTa https://m.eds00.ru/8c68e5b9
VYpaBHeHue DiHIITEHA 17151

98 dhotoaddekra. "Kpacnas rpanuma" bubmorexa [JOK

0P patuil https://m.edsoo.ru/01ef4556
dboTorddexra

99 Hasnenue cBera. Onwits [1. H. bubmuoreka [JOK




JlebGeneBa

https://m.edsoo.ru/64b41966

Bbu6mmorexka [JOK

1 B 7|
00 OJIHOBBIC CBOMCTBA HACTHIL https://m.edsoo.ru/f59cfcec
Boansl ne bpoinga. /[iiaa BOIHEL e
101 b 0171J1;1I1[/1 aI;Me BI ](:)[GJIaCTI/I ’ buGnnorexa [IOK
p P p N https://m.edsoo.ru/5df8bafl
JIOKAIU3alUU JBIKYIICHCS YaCTULIBI
102 KoproyckyaapHo-BOJIHOBOH AyaIu3M buGnnorexa [IOK
PHyCKyIAp y https://m.edsoo.ru/8ccab62a
103 Judpaxims 371eKTPOHOB Ha bubnuoreka [IOK
KpHUcTauiax https://m.edsoo.ru/30dbal8&¢c
Cnenuduka U3MepEHUH B MUKPOMHUPE.
104 COOI’;“IH(()bIJ_IeHI/ISI Hezn e eHéHH(f)CTef/'Ip bubmmorexa [IOK
N pea https://m.edsoo.ru/65783dec
I'eiizenOepra
bu6mmoreka [JOK
105 Pemenye rpaguuecknx sanad https://m.edsoo.ru/e70195bd
bubmuoreka [{OK
1 P é
06 CHICHUE PACHCTHBIX 3a/1at https://m.edsoo.ru/ee9b3182
KonTponbHas paboTa mo Temam: Eu6 10K
HOINOTEKA
1 " T " HK -
07 OCHOBHVC O, Hop MyCKyILIpHO https://m.edsoo.ru/c3de891a
BOJIHOBOM JTyaJiu3M
OnbITHI IO UCCIEOBAHUIO CTPOCHUS
108 aroma. IlmanerapHast MoAeibL aToMa bubnmorexa [IOK
: P A https://m.eds00.ru/312b750a
Pesepdopna
bu6mmoreka [JOK
109 Hoctynarst bopa https://m.edsoo.ru/404dfa%a
110 Buasl ciektpoB. CriekTp ypoBHE#R bubnuoreka [JOK
DHEPruu aTtoma BOA0poaa https://m.edsoo.ru/cf74bl1a
111 CHoHTaHHOE U BBIHYKJIEHHOE bu6mmoreka [JOK




H3JIYUYCHUC CBCTA

https://m.edsoo.1ru/f945d85¢c

112

Jlazep

Bbu6mmorexka [JOK
https://m.edsoo.ru/2288a0c4

113

Hyxionnas mozens saapa
Ieitzenbepra-liBanenko. 3apsia u
MaccoBO€ YHCIIO sapa. M30Tonsl.
PagnoakTuBHOCTH

bu6mmorexa [JOK
https://m.edsoo.ru/34ada5de

114

3aKOH paJln0aKTUBHOIO pacnaja.
CBoiicTBa HOHU3UPYIOIIETO
n3nydeHus. Bnusaue
PaZAMOaKTUBHOCTH Ha )KUBBIE
opranusmsl. Jlosumerpus

bu6mmoreka [JOK
https://m.edsoo.ru/aab98bef

115

OHeprus CBA3M HyKJIOHOB B S7pE.
Snepubie cunbl. Jledekt maccol saapa.
SnepHble peakuuu. SnepHeie
peaxTopsl. [Ipobiemsbl yripaBisieMoro
TEPMOSIACPHOIO CUHTE3a.
DKOJOTrMYECKHE aCIEeKThl Pa3BUTHS
SIIEPHOM SHEPTEeTUKU

bu6mmoreka [JOK
https://m.edsoo.ru/ff1758d0

116

MeTtopl perucTpauyy u
HCCIIEOBAHUS JIEMEHTAPHBIX YaCTHULL.
DyHIaMEHTAIBHBIEC B3aUMOJCUCTBUS.
bapuoHbl, ME30HBI U JIENITOHBI.
[IpencraBnenue o CtannapTHOU
Mozenu. KBapK-rirooHHas MOJENb
aZpOHOB

bu6mmoreka [JOK
https://m.edsoo.ru/lac08asb

117

®dusuka 3a npeaenamu CTaHIapTHOU
Mozenu. TéMHas matepus U TEMHas
sHeprus. EnuHcTBo pusnueckoi

bubmuoreka [{OK
https://m.edsoo.ru/c026fd37




KapTUHBI MUpPA

118

Oransl pa3BUTHS ACTPOHOMHUHU.
3HaueHUe aCTPOHOMUU

bu6mmoreka [IOK
https://m.edsoo.ru/ad73e145

119

[IpuMeHUMOCTDh 3aKOHOB (DU3UKHU JJIsI
00BSICHEHUS PUPOIHI KOCMHUYECKHIX
00BbeKTOB. MeTOIbI aCTPOHOMHUYECKHX
HCCeIOBAHNHN

bu6mmoreka [IOK
https://m.edsoo.ru/39¢44028

COBpCMeHHBIe OIITHYCCKHEC

bu6mmoreka [IOK
120 TEJECKOIbI, PaIUOTEIECKOIIBI, i
https://m.edsoo.ru/4877aale
BHeaTMoc(epHast aCTpOHOMHMS
Bun 3Bé3nnoro neda. Co3pesnus, Eub OK
- nOIMOTEKA
121 ApKUE 3BE3/bI, INTAHETHI, UX BUIMMOE 1
https://m.edsoo.ru/aac588eb
JIBHYKCHHUE
Comueunas cucrema. ComHIe. Eub 10K
noIMoTeKa

122 ConHeyHas aKTUBHOCTG. VICTOUHMK

C . https://m.edsoo.ru/22748eb4
sHeprun CoJIHIIA U 3BE3]T
3BE3/1bI, UX OCHOBHBIC bubmuoreka [JOK
123 XapakTepUCTUKHU. JluarpamMma http
"creKTpalbHbIM KJ1acC — CBETUMOCTD" s://m.eds00.ru/42169944
. Bbu6mmorexa [JOK
124 3Be3/bI TJIaBHOM MOCIEN0BATEILHOCTH H
https://m.edsoo.ru/b3cb766¢
BnyTtpeHHee cTpoeHue 3BE3 .

125 CoBpeMeHHbIE PEACTABICHUS O bubnuorexa [IOK
MPOUCXOXKIeHUH U 3BOtonK CoJHIIa https://m.edsoo.ru/d09da494
¥ 3BE3]1. ITaIbl )KU3HU 3BE3]T
Muneunsiii Ilyte — Hama ['anaktuka. Bu6 110K

.. HOINOTEKA

126 Tunel ranaktuk. Y€pHbIe ABIPHI B

AApax rajlakTuk

https://m.edsoo.ru/7cd10a0a




Bcenennas. Pacmimpenne BeeneHHoid.

Bbu6morexa [JOK

127 3akon Xab6mna. Teopus bonbimoro hitos://m.edsoo.m/3dbdfd2
B3pbIBa. PETMKTOBOE U3ITyUeHHE
128 MacmtabHasi cTpykTrypa Beenennoit. bubnuorexa [IOK
MeraranakTuka https://m.edsoo.ru/ce234633
129 Hepeménnsie npobiaemMbl aCTpOHOMUHT bubmmorexa LIOK
https://m.edsoo.ru/d37d9ffe
DuU3HUECKUN PAKTUKYM 110 TEME
"HccneagoBaHue MarHATHOTO IIOJIS
MOCTOSIHHBIX MAarHUTOB" UK
130 "HccnenoBanue CBOMCTB bubnuoreka [JOK
(heppomMarHeTUKOB" WU https://m.edsoo.ru/67361aef
"HccnenoBaHue aeiCTBUS
IIOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM"
DuU3HYECKUN IIPAKTUKYM 110 TEME
"N3mepenue cuisl AMiiepa" uinu
131 "N3y4yeHne 3aBUCUMOCTH CHJIBI bubnuoreka [IOK
AmMriepa oT cuiibl TOKa" WK https://m.edsoo.ru/fcae91e9
"OnpeneneHre MarHUTHOW WHYKIIUN
Ha OCHOBE U3MepeHus cuibl Amnepa”
DuU3HYECKUN MPAKTUKYM 110 TEME
"HccnenoBaHue sIBICHUS
132 3J€KTPOMArHUTHOW MHIYKIUHU" WIH https://m.edsoo.ru/c36658da
"Onpenenenre UHAYKIIMH BUXPEBOTO
MAarHuTHOTO ToJis"
133 Pu3nUeCcKUil IPAKTUKYM I10 TEME bubnuoreka LIOK

"HccnenoBaHue IBICHUS
camounaykimn'" win "COopKa MoIeH

https://m.edsoo.ru/b8fb6391




AJIEKTPOMAarHuTHOro reHeparopa”

DuU3HUECKU IPAKTUKYM I10 TEME
"M3mepeHue nepuojia CBOOOIHBIX

bubmuoreka [{OK

134
KOJ1€0aHUN HUTSIHOTO U IPY>KMHHOT'O https://m.edsoo.ru/5d159d35
MasiTHUKOB"
DuU3NYECKU MTPAKTUKYM 10 TEME
135 "IIpeoOpa3oBaHue YHEPTHH B Bubmmorexa [JOK
peoop I')' https://m.edsoo.ru/a28026bd
NPY>KUHHOM MasiTHUKE
DU3NYECKUN TPAKTUKYM 10 TEME
"UccnenoBanue NepeMeHHOr0 TOKa
yepe3 NoCIeJ0BAaTEIbHO COEUHEHHBIE
136 KOHJI€HCATOP, KaTYIIKY U pe3ucTop" bubmmorexa TIOK
| P, KATYIIKY 1 p P https://m.eds00.ru/89dc2d90
win "VccnenoBanue paboThl
HWCTOYHHKOB CBETA B LIETIH
MEPEMEHHOT0 TOKA"
DU3NYECKUN TPAKTUKYM 10 TEME
137 "N3yueHue napaMeTpoB 3BYKOBOM bubnmorexa [JOK
Y " P P y https://m.edsoo.ru/b100661a
BOJIHBI
®u3nYeCcKU NPAKTUKYM 110 TEME
"M3Mepenne nokaszaTess MpeaoMICHUs
138 crexna" win "l[lomydenue bubmorexa [TOK
Y https://m.edsoo.ru/42569eal
n300pakeHHsI B CUCTEME U3 TUIOCKOTO
3epKajia v JUH3BI"
®u3HYECKU NPAKTUKYM 110 TEME
"HccneqoBanue 3aBUCUMOCTH
139 (hOKyCHOI0 paccTOsIHUS OT BEIIECTBA bubnuorexa [JOK

(Ha mpuUMepe KUAKUX JIMH3)" UITu
"N3mepeHue pOKyCHOTO pacCTOSHHUS
paccenBaronuX JUH3"

https://m.edsoo.ru/b879fb3f




140

Pu3HYECKUN NPAKTUKYM 110 TEME
"HaOmonenue nudpakiuuu,
uHTEp(EPEHIIUHN U MOJIIPU3aLUN
cBeta"

Bbu6mmorexa [JOK
https://m.edsoo.ru/8b7ac737

141

DuU3HUECKUN PAKTUKYM I10 TEME
"OnpeneneHre UMIyJIbCa U SHEPTUn
PENATUBUCTCKUX YacTull (110
(doTorpadusiM TPEKOB 3apsHKEHHBIX
YaCTHUI[ B MArHUTHOM 110J1€)"

Bbub6mmorexa [JOK
https://m.edsoo.ru/63756¢47

142

DuU3HUECKUN PAKTUKYM 110 TEME
"N3mepenue noctosHHoM [1nanka Ha
OCHOBe ucciefoBanus Gporordpdexra"
win "HcciieqoBanue 3aBUCUMOCTH
CHJIBI TOKA Yepe3 CBETOAUOM OT
HanpspkeHus"

bu6mmoreka [JOK
https://m.edsoo.ru/eb916{82

143

DuU3HUECKU IPAKTUKYM 110 TEME
"UccnenoBanue cuekrpa
Pa3peKEHHOT0 aTOMapHOI0 BOJIOPOa
Y U3MEepeHHe MocTossHHOW Punbepra"

bubmuoreka [{OK
https://m.edsoo.ru/ec651eb8

144

DuU3NYECKU MPAKTUKYM 10 TEME
"UccnenoBanue painoakTUBHOTO
(hoHa ¢ ucnosib30BaHUEM J03UMeETpa"
i "M3ydeHue nornomieHus oeTa-
YaCTHIl AJTIOMUHHAEM"

bubmuoreka [{OK
https://m.edsoo.ru/c3dabeb6e

145

DU3NYECKUHN TPAKTUKYM I10 TEME
"HabGmtoeHnus 3B€31HOTO HebOa
HEBOOPYKEHHBIM TJIa30M C
HCIOJIb30BaHUEM KOMIBIOTEPHBIX
NPUIIOKEHUH JIJIs1 OTIpEACTICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/1072021e




MOJIOKEHUST HEOECHBIX 00BEKTOB HA
KOHKPETHYIO JIaTy: OCHOBHbBIE
co3Be3usi CeBepHOro MoJIyIapus 1
spkue 3BE3761" mwiu "HaOmroneHus B
teneckon JIyHbI, IIaHeT, TYMaHHOCTEH
Y 3BE3THBIX CKOTICHUN"

O06o0011eHnEe U CUCTeMaTU3AIUS
3HaHui. Pone Gpu3uKy 1 acTpoHOMIH B

Bbu6morexa [JOK

146 9KOHOMHUYECKOM, TEXHOIOTMISCKOM
o N ’ https://m.edsoo.ru/ad6ddeed
COLIMATILHOW W 3THYECKOM chepax
IEeSITEILHOCTH YeJIOBEKA
O0001IeH1E ¥ CHCTEMATH3AIUS
147 3HaHud. Poitb U MecTO QU3MKH U bubnunorexa [JOK
aCTPOHOMUU B COBPEMEHHOMN Hay4YHOH https://m.edsoo.ru/18f19f7¢c
KapTHHE MUpa
O0001IeHrEe ¥ CHCTEMATH3AIUS
3HaHuil. Pons ¢pusnueckoi Teopuu B
OPMHPOBAHNH IIPEICTABICHUN O
148 gﬂgnqikoﬁ Ka TiHe MUpa, MECTO bubmmorexa [IOK
N P pa, https://m.edsoo.ru/e7d400f4
(u3nvecKoil KapTHHBI MHUpa B 00IIEM
PSAIY COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX TPEJCTABIICHUH O IPUPOJIC
149 O06001IeHre U CUCTEMAaTU3 AL bubmuorexa [JOK
3HaHui 1o reMe "Kunemarnka" https://m.edsoo.ru/b032fc4b
150 O00011eHNE U CUCTEMAaTU3ALIHS bu6mmoreka [JOK
3HaHui 1o reMe "Kunemarnka" https://m.edsoo.ru/4e31b507
O06001IeHre U CUCTEMATU3AIIHS bubmuoreka [JOK

151

3HaHui no teme "JIuHamuka"

https://m.edsoo.ru/2dfbafc5




O0001IEHUE U CUCTEMATU3 AL

Bbu6morexa [JOK

152 3gaHui 1o teme "CraTtuka TBEpIOro
" b https://m.edsoo.ru/3cca482¢
Tena
O0001enne 1 CUCTEMATH3AIUSA B LIOK
. noOIMoTEKa
153 3HaHUHU 10 TeMe "3aKOHBI COXPAHEHHUS
" https://m.edsoo.ru/32a4d1a0
B MEXAHUKE
O00011eHE U CHCTEMATH3AIUS
154 3HaHUH 110 TeMe "OCHOBEI bubmaorexa IJOK
. " https://m.edsoo.ru/ed440ca8
MOJICKYJISIPHO-KUHETHYECKOHN Teopun
O000I11IeHNE U CUCTEMATHU3AIUS
155 3HaHui o teme "TepmoanHaMuKa. bubmaorexa LOK
" https://m.edsoo.ru/c63f7c10
TemnnoBbie MaIIMHBI
O00011eHrEe U CUCTEMAaTU3ALIHS
156 3HaHUi 1Mo TeMme "ArperaTHble bubnuorexa [JOK
cocTtogHud BenlecTsa. Pa3oBEIe https://m.edsoo.ru/1d36b5bl
nepexon!"
O0001IeHE U CHCTEMATH3AIUSA
157 3HAHUM 1O TeMe "DIEKTPUIECKOe bubmoreia LHOK
" https://m.edsoo.ru/3bf0def9
noJie
O0001enre ¥ CHCTEMATH3AIUSA
158 3HaHu# 110 TeMme "11oCTOSTHHBIN Bubmiorexa [JOK
. " https://m.edsoo.ru/71453ee6
ANMEKTPUICCKUIN TOK
O0001IeH1E ¥ CHCTEMATH3AIUS Bt LIOK
. noInoTeKa
159 3HaHUU 110 TeMe "TOKHU B pa3InYHbIX
| https://m.edsoo.ru/3d40077a
cpenax
160 O000I11IeHNE U CUCTEMATHU3AIUS bu6mmoreka [JOK
3HaHUH 110 TeMme "MaruutHoe noie" https://m.edsoo.ru/3b4c06ae
161 PesepBHrlit ypok. O60011eHNE 1 bubnunoreka [JOK




cUCTEMAaTH3aIUs 3HAHUM 110 TeEME
"DneKTpoMarHuTHas HHAYKIus"

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

PesepBHrlil ypok. O6001IeHNHE U

162 cucTeMaTu3alus 3HaHUHU 110 TEME bubmmorexa [IOK
t https://m.edsoo.ru/d63 10bfd
"Mexannueckue Konebanus"
PesepsHEIil ypok. O000IIEHNE U
163 CI/ICTIG):MaTI/IBZ.IpI/IH 3HAHHUHU II0 TEME bubmmorexa TIOK
H https://m.edsoo.ru/5¢2bb83d
"DneKTpOMarHuTHbIE Kolebanus"
PesepBubIil ypok. O6001eHIE 1
164 cucTeMaTu3als 3HaHUH 110 TeMe bu6mmoreka [JOK
"MeXxaHU4eCKHE U 3JIEKTPOMArHuTHhIE https://m.edsoo.ru/96a7a2dd
BOJIHBI"
PesepsHElil ypok. O0001IIEHNE U
165 CI/ICTIe)MaTI/ISZ pI/IS[ 3HAHUHU II0 TEME bubmorexa LOK
" " & https://m.edsoo.ru/52ad1603
OnTtuka
PesepBurnlii ypok. O0001I€HIE U
166 CI/ICTl:e)MaTI/BZpI/IiI 3HAHUH 110 TEME bubmmorexa LHOK
5 https://m.edsoo.ru/Sbeclc65
"OcHoBrsl CTO"
PesepBHsblil ypok. O0001IEHIE U
167 CI/ICTI;)MaTI/BZpI/I}I 3HAHUH I10 TEME buGnnorexa [IOK
' H . ' https://m.edsoo.ru/f7¢59d38
'KopryckymnsipHO-BOTHOBOM Tyann3m"
Pesepsusblil ypok. O0001IEHIE U
168 CHCTEM&TI/IBZPI/IH 3HAHHUHU II0 TEME bubmmorexa [IOK
N H \ https://m.edsoo.ru/1f511654
dusuka atroma
PesepBHeIil ypok. O6001IeHNE 1
169 CHCTEMAaTH3alys 3HaHUH 110 TeMe bubnuoreka [JOK

"®u3nKa aTOMHOTO SApa U
3J€MEHTapHbIX YyacTull”

https://m.edso0.ru/905¢5¢ce0




170

Pesepubiil ypok. O60011eHIE 1
cUCTeMaTH3alys 3HaHUH 110 TeMe
"DnemMeHTbl acTpoPU3UKH"

Bbu6morexa [JOK
https://m.edsoo.ru/2bffb94c

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

170
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MPOBEPSIEMBIE TPEBOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOU ITPOT'PAMMBI10 KJIACC

Kon
NMPOBEPAEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
00pa3oBaTeIbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus

JleMOHCTpHpOBaTh Ha MpUMEpax pojb U MECTO (PU3MKH B (POPMUPOBAHUU
COBPEMEHHOM HAYyYHOW KapTUHBI MUPA, B Pa3BUTUU COBPEMEHHON TEXHUKHU
Y TEXHOJIOTUH, B IPAKTUYECKOM NEATEIBHOCTH JIIOAEN

10.2

Y4uuTbiBaTh TpaHULBI TPUMEHEHHS H3YYEHHBIX (U3MUECKUX MOJAENeH:
MaTepuaibHas TOUKa, HHepIHallbHAsl CUCTeMa OTCUéTa, abCONIOTHO TBEPI0E
TEJNO, UCANbHBIN Ta3; MOJIETN CTPOSHUS ra30B, )KUIKOCTEH U TBEPABIX Tel,
TOUYCYHBIN NIEKTPUICCKHM 3aps/] — MPH PEIICHUU HU3MUECKUX 3a7a4

10.3

Pacnio3naBath duznueckue sBICHUS (MPOLECCHl) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU  CTPOECHUS
BELIECTBA M JJEKTPOJAMHAMHMKU: PABHOMEPHOE M PaBHOYCKOPEHHOE
NpsIMOJIMHEMHOE JBM)KEHHE, CBOOOJHOE TMAaJeHHe TeJ, [ABMXKEHUE IIO0
OKPYXHOCTH, HWHepIus, B3auMofeicTBue Tten; AuQdy3usi, OpOoyHOBCKOE
JBUKEHHE, CTPOCHHE >KUJIKOCTEH M TBEPIBIX TN, U3MEHEHUE 00bEMa Ten
Opu HarpeBaHWM (OXJIAXACHHUU), TEIJIOBOE pPaBHOBECHE, HCIAapEHue,
KOHJICHCAllKs, TUIABJIICHUE, KpUCTAUIU3alusl, KUIIEHHE, BIAXKHOCTh BO3/yXa,
IMOBBIIICHUEC NABJICHUA I'a3a IIPU €ro HAarpCBaHuM B 3aKPLITOM COCYIC, CBA3b
MEXK/ly MapaMeTpamMu COCTOSHMS ra3a B U30IPOLIECCAX; dJIEKTPU3ALMS Ted,
B3aMMO/JICHCTBUE 3apsI0B

10.4

OnuceiBaTh MEXaHUYECKOE ABIMKEHHUE, UCHOJb3Yys (PU3HMUECKUE BEINUYHUHBI:
KOOpJMHATA, IIyTh, IEPEMEIIEHUE, CKOPOCThb, YCKOPEHHUE, Macca Tejla, CUla,
UMITyJIbC ~ T€Jla, KUHETUYECKas DHEprus, MOTCHLUMAIbHAS JHEPIusd,
MeXaHHueckass paboTa, MeXaHWYecKas MOIIHOCTb; IpPU  OMHMCAHUU
NPaBWIBHO TPAKTOBAaTh (PU3UUECKUH CMBICI HCIIOJIB3YEMbIX BEJIMYMH, UX
0003HaUeHHUsT M E€AMHUIIbI, HAXOAUTH (POPMYJIBI, CBS3BIBAIOLINE JAHHYIO
(GU3NUECKyI0 BETUUMHY C IPYTHMHU BEIIMYMHAMHU

10.5

OnuceiBaTh M3y4YCHHbIE TEIMJIOBbIE CBOWCTBA TNl M TEIUIOBBIEC SIBJICHUS,
UCTIONB3Yys (PU3NUECKHE BEIWYMHBI: JAaBJICHUE ra3a, TeMIepaTypa, CPeIHsIs
KUHETHYEeCKast SHeprus Xa0THYECKOTO JIBIDKEHUS MOJIEKY,
CpelHEKBa/IpaTUYHAsl ~ CKOPOCTb  MOJIEKYJ,  KOJHYECTBO  TEIUIOTHI,
BHYTPEHHSS JHEprusi, pabora raza, KOd(QQHUIMEHT MOJE3HOrO JEHCTBHS
TEIJIOBOTO JBUTaTeNIsl; MPU ONMMCAHUU MPABUWIIBHO TPAKTOBATh (PU3HUECKUIL
CMBICJI UCHOJB3yEMbIX BEIWYHMH, UX OOO3HAUEHUS W E€IWHUIIBI, HAXOIHUTh
(GopMyIbl, CBS3BIBAIOIIME JAHHYIO (U3WYECKYIO BEIUYUHY C JPYTHMMHU
BEJIMYMHAM

10.6

OnuceIBaTh HU3YYCHHBIC SJICKTPUYICCKHUC CBOMCTBaA BCIICCTBA n




AJIEKTPUYECKUE SIBICHUS (ITPOILIECCHI), UCTONIB3Ys (DU3NUECKUE BEITHMYUHBI:
ANEKTPUUYECKUI  3apsill, DJIEKTPUUYECKOE II0JIe, HANpsHKEHHOCTh IO,
MOTEHIIMAJ, PA3HOCTh MMOTCHIIMAJIOB; TPU ONMUCAHUU MTPABUIBLHO TPAKTOBATH
(U3NYECKU CMBICI HCIIOJIb3YEMbIX BEJTUYMH, UX 0003HAYCHUS U CAHHUIIBL;
yKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JAHHYHO (U3HUYCCKYIO BEIUYHHY C
JIPYTUMH BETHUYNHAMH

10.7

AHAJIM3UPOBATH (bmnqecxne IMPOLCCChI U SABJICHUSA, UCIIOJIb3Ys (1)I/I3I/I‘ICCKI/IG
3aKOHBI M TPUHIMIBL: 3aKOH BceMHupHOro tirotenus, I, II u III 3akonbl
HproTona, 3aK0H COXpaHEHHS MEXaHUYECKOW HHEPTHU, 3aKOH COXPAHCHUS
UMIyJbCa, MPUHUIUI CYNEPHO3UIMH CHUJI, TMPUHIUI PABHOIPABHUS
MHEPLUATIbHBIX CHUCTEM OTCYETA; MOJIEKYJISIPHO-KUHETUUYECKYIO TEOPHIO
CTpPOCHHS BEIIECTBAa, TIa30BbIE 3aKOHbBI, CBA3b CpeIHEH KUHETHYECKOM
SHEPruu TEIUIOBOTO JIBIKEHUS MOJIEKYJ ¢ aOCOJIIOTHOM TeMIlepaTypow,
NEpBbIl 3aKOH TEPMOJMHAMUKHU; 3aKOH COXPAHEHUs BJIEKTPUUYECKOIO
3apsifa, 3akoH KyloHa; mpu 3TOM pa3nuyaTh CIOBECHYIO (HOPMYIHPOBKY
3aKOHAa, €r0 MaTEeMaTHYeCKOE BBIPAKEHUE M yCIOBUS (TPaHUIBI, 001acTH)
MPUMEHUMOCTH

10.8

OOBSICHATH OCHOBHBIE TPUHIUMBI JEHCTBUS MAalIUH, NpUOOPOB U
TEXHUYECKUX  yCTPOMCTB; pa3iuyaThb yCIOBUS WX  0E30MacHOTO
HCIIOJIb30BaHUS B TIOBCETHEBHOM KU3HU

10.9

Brimonaare SKCIICPUMCHTBLI IO HCCICAOBAHHIO (bI/ISI/I‘-IeCKI/IX SIBJIECHUA U
MPOIIECCOB C UCIIOJIB30BAHUEM TIPSIMBIX U KOCBEHHBIX U3MEPEHUH; IIPH 3TOM
dbopmynupoBaTh IpodIeMy (3a1a4dy) U THIIOTE3Y YYEOHOTO SKCIEPUMEHTA,
cOOMpaTh YCTAHOBKY W3 MPEIIOKEHHOTO 000PYIOBaHUS, MPOBOJAUTH OIBIT
U GOpPMYJIUPOBATH BHIBOJIBI

10.10

OcymiecTBIsATh MPSIMbIE U KOCBEHHBIE M3MEPEHHS (U3NUECKUX BEINYHH;
IpU 3TOM BBIOMPATh ONTUMAIbBHBIA CIIOCOO M3MEPEHUs U HCIOJIb30BAThH
M3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEN U3MEPEHNUN

10.11

HccnenoBaTh  3aBHCHUMOCTH  MEXIYy (UINYECKUMHU  BEIHMYMHAMHU  C
WCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUN; TMPU OSTOM KOHCTPYHPOBATH
YCTaHOBKY, (UKCHPOBATh  PE3yIbTAThl  TOJYYECHHOW  3aBUCHMOCTH
Gu3NYeCKUX BEIMYMH B BHUJE TaOmHI] ¥ TpaduKoB, AENaTh BBIBOIBI IO
pe3yabTaTaM UCCIEeI0BAHUS

10.12

Cobmnronats npaBuiIa 6€30MacHOrO TPYAA MPH MPOBEJICHUN UCCIIEI0BAHHIA B
paMKax  y4yeOHOro  HKCIIEpUMEHTa, Y4YEOHO-HCCIEIOBATEIbCKOM U
HpOCKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPUTCIIbHBIX yCTpOfICTB nu
1a00paTOPHOTO 000PYIOBAHMS

10.13

Pemate pacuérHble 3a7audl ¢ SBHO 3aJaHHOM (DU3MYECKOW MOJENbIO,
UCTIONB3Ysl (PU3MUECKUE 3aKOHBI M MIPUHIUIIBI; HA OCHOBE aHaJIM3a yCIOBUS
3a/1a4¥l BBIOUPATh (PU3UUECKYIO MOJIENb, BBIACIATh (DU3MUECKHUE BEITUIHHBI
u (opMynbl, HeoOXoAuMble AN €€ peleHHs, MPOBOAUTH pacuéThl U
OLIEHUBATh PEATLHOCTDH MOJyUYSHHOTO 3HAUCHHSI (PU3MUECKON BEIINIMHBI




10.14

Pemate Ka4eCTBEHHBIE 3a1a4u: BBICTPAauBaTh JIOTUYECKH
HEMPOTUBOPEUYMBYIO IIEMOYKY PACCYXKICHHN € OMNOpOM Ha H3yYECHHBIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NUECKHE SIBIICHUS

10.15

Hcnonp3oBaTh  Npu  peuieHHMH  yuyeOHBIX  3aJad  COBPEMEHHBIE
MHPOPMAILIMOHHBIE  TEXHOJOTMM I  [OUCKa, CTPYKTYPUpPOBAHUS,
UHTEpIpEeTallud W MpeACTaBiIeHHs Y4eOHON U  Hay4YHO-IOIMYJISIPHOM
uHpOpMaIlMyY, MOJYYEHHON W3 pa3iIMYHbIX HMCTOYHHMKOB; KpPUTHYECKH
aHAJIM3UPOBATh MOJTyYaeMyto HH(POpMaIUIO

10.16

[IpuBoauTE pUMEpHI BKJIa/la POCCUNCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB
B Ppa3BUTHUE HAyKH, OOBSICHEHHE TMPOLIECCOB OKPYKAIOIIETO MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUU

10.17

Hcnonk30BaTh TEOpETUYECCKUE 3HAHUS 10 (PH3HMKE B MOBCEIHEBHOM JKU3HU
uis  obecriedeHus 0e30MacHOCTH MpH  OOpallleHuH ¢ npubopamMu |
TEXHUYCCKUMHU YCTPOHCTBAMH, JIUIsl COXPAHEHUS 3I0POBbSI M COOJIOICHHUSI
HOPM 3KOJIOTUYECKOTO TIOBEICHHS B OKPYKalOIIeH cpe/e

10.18

PaGorate B rpymme C BBIMOJHEHUEM PA3TUYHBIX COIMATBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbI, PAlMOHAIBLHO PACTIPENeNATh 00SI3aHHOCTH U
IUTAHUPOBATh JCSATENLHOCTh B HECTAHIAPTHBIX CHUTYalUAX, aJeKBAaTHO
OIICHMBATh BKJAJ KAXIOTO W3 YyYaCTHUKOB TPYIIBI B pEHICHUE
paccMaTpuBaeMoid MPoOIeMbI

11 KIIACC

Kon
NPOBEPSIEMOT0
pe3yJbTara

IIpoBepsiemble npeaMeTHbIE Pe3yJIbTAThI 0CBOCHUS OCHOBHOM
0o0pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero odpa3oBaHus

JleMOHCTpHUpOBaTh HA MPUMEPAX POJIb U MecTO (PU3uKU B (HOpPMHpPOBAHUH
COBPEMEHHON HAy4YHOUW KapTUHBI MUpPA, B Pa3BUTUU COBPEMEHHON TEXHUKH
U TEXHOJOTWW, B MPAKTUYECKOW IEATEIbHOCTH JIIOJIEH, LEJIOCTHOCTh W
€AMHCTBO (U3NYECKOM KapTUHBI MUpa

11.2

Y4uuTbiBaTh TpaHULBI NPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAENeH:
TOYCYHBINA DJIEKTPUYECKMH 3apsf, SIACpHas MOJIENb aroMa, HYKJIOHHas
MO/I€JIb aTOMHOT'0 si/ipa IIPH pelIeHUH PU3NYECKUX 3a/1a4

11.3

Pacno3naBate pusnveckue sSBICHUS (MPOLECCH) U OOBSICHITH UX Ha OCHOBE
3aKOHOB  IEKTPOAMHAMUKM M KBAaHTOBOW (U3UKU: DIIEKTpUYECKas
IPOBOAMMOCTh, TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE AEHCTBUS
TOKa, B3aUMOJICIICTBUE MArHUTOB, MIEKTPOMArHUTHAs UHAYKIUS, JEHCTBUE
MarHUTHOTO TIOJII Ha TMPOBOJHUK C TOKOM U JIBIXKYIIMHCSA 3apsf,
JIEKTPOMarHUTHbIE KosieOaHus u BOJIHBI, IPSMOJINHEHHOE
pacrnpocTpaHeHHe CBeTa, OTpaKeHHe, IpelIoMIIeHHe, HWHTeppepeHIts,
JuQpakius W NOJspU3aLUs CBETa, AUCHEPCHUs CBETA, (POTONIEKTPUUECKUI




addext (poroaddexT), cBeTOBOE NaBiIeHNE, BOSHUKHOBEHHE JTMHEHYATOTO
CIeKTpa  aroMa  BOJOPOJA,  CCTeCTBEHHas H  HCKYCCTBEHHAS
PaInoOaKTUBHOCTh

11.4

OnuceiBaTh U3y4YEHHbIE CBOMCTBA BEILECTBA (AIEKTPUYECKUE, MarHUTHBIE,
ONTUYECKUE, DJIEKTPUUYECKYI0 NPOBOJAMMOCTb pA3IUYHbIX Cpel) W
JNIEKTPOMArHUTHBIE  SIBI€HUS  (IIPOLIECCHI), HUCHOJIb3ys  (U3HUYECKUE
BEJIMUMHBI: JIEKTPUUECKUI 3apsf], CHIa TOKa, dJIEKTPUUECKOEe HANPsSKEHUE,
AJIEKTPUYECKOE COMPOTHBIICHUE, pa3HOCTh moTeHImanos, JJIC, pabora
TOKa, WHAYKUHUS MarHuTHOro moiis, cwia Awmnepa, cwia JlopeHua,
WHAYKTUBHOCTh KaTyILKH, SHEPTUs 3JIEKTPUUECKOTO U MAarHUTHOTO MOJIEH,
NepUoJa M 4YacToTa KojiebaHWi B KoyieOaTebHOM KOHTYpE, 3aps]l U cuia
TOKa B TMpoOIecce TapMOHHYECKUX OSJIEKTPOMArHUTHBIX KojeOaHuM,
boKycHOE pacCTOssHHE U ONTHYeCKas cujia JUH3bI; I[PU  OMUCAHHUH
MPaBUIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCIONb3yEeMbIX BEIHYUH, UX
0003HaYeHHSI U EAMHMUIIBI; YKa3blBaTh (DOPMYIbI, CBS3bIBAIOLINE JAHHYIO
(bU3NYECKYIO BEIUYUHY C APYTUMHU BEIMUYUHAMEI

11.5

OnuceiBaTh M3y4YEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIONb3YS
busnyecKkue BEIUYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJIHBI
U 4YacToTa CBETa, SHEPrusi W UMIYIbC (OTOHA, MEPUOA TMOIypacmaja,
SHEPrusi CBA3M AaTOMHBIX Si7ep; MPH ONHUCAHUU MPABHILHO TPAKTOBATh
(bu3HYECKUil CMBICT UCTIONIb3YEMbIX BEIMYMH, UX 0003HAYEHUS U €TUHUIIBL;
yKa3bIBaTh (OpMyIbl, CBA3BIBAIOIIME TAaHHYIO (U3WYECKYI0 BEIMYHUHY C
OPYTMMH BETUYMHAMU, BEIYUCIISITh 3HAUCHUE (PU3NUECKOM BETUIMHBI

11.6

AHanu3upoBaTh (HU3NUECKHE MPOLIECCHI U SBJICHMUS, UCTIONb3Ys (PU3NUECKUE
3aKOHbl M TpPUHOUIOBL 3akoH OMma, 3aKOHBI IOCIENOBATEILHOTO U
napajuieIbHOTO COeIMHEHUS MPOBOJHUKOB, 3aK0oH JIxoyns — JleHua, 3aKoH
ANEKTPOMArHUTHOM MHAYKIMH, 3aKOH MPSMOJIMHEHHOTO pachpOCTpaHEHUS
CBETa, 3aKOHBI OTPAKEHUSI CBETA, 3aKOHBI MPEJOMIICHUS CBETa, YpaBHEHUE
OiiHmTetHa ana  ¢dororddexra, 3aKOH COXpAaHEHUS SHEPruu, 3aKOoH
COXPAaHEHHUs UMIIYJIbCA, 3aKOH COXPAaHEHUs AJIEKTPUUYECKOrO 3apsijia, 3aKOH
COXpaHEHHs MacCOBOTO 4YHCIa, MOCTydaTrhl bopa, 3aKOH pajnoOaKTUBHOTO
pacriaza; Mpu 3TOM pas3nyaTh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe  BBIpaXEHHE ©  YCJIOBHS  (TpaHULBI,  00JIacTH)
MPUMEHUMOCTH

11.7

OHpe,I[eJ'IfITb HAIllpaBJICHUEC  BCKTOpAa HMHAYKIIMK  MATrHUTHOIO  IIOJIA
IMPOBOJHHKA C TOKOM, CHJIbI AMnepa 1 CHUJIbI HopeHua

11.8

Ctpouth U ONUCHIBATH HM300pa’KE€HUE, CO3/1aBAEMOE IUIOCKUM 3€pKalioM,
TOHKOM JIMH301

11.9

Brimonaare SKCIICPUMCHTBLI IO HCCICAOBAHHIO (];)HSPI'—I@CKI/IX SIBJICHUA |
IMPpOoLCCCOB C UCIIOJIB30BAHUEM IIPAMBIX U KOCBCHHBIX I/I3MepeHI/II‘/JI; IIpHU 5TOM
dbopmyupoBaTh IpodieMy (3a1ady) U THIIOTE3Y YYEOHOr0 SKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEIONKEHHOTO 00OPYIOBAHHUS, POBOIUTH OITBIT
U GOPMYJIMPOBATH BHIBOJIBI




11.10

Ocy1ecTBIsATh NpsIMble U KOCBEHHBIE M3MEpEeHMsI (DU3MUECKUX BEJINYHH;
IpU 3TOM BBIOMpATh ONTUMAIbHBIA CHOCOO WM3MEpPEHUs U MCIOIb30BaTh
M3BECTHBIE METO/IbI OLIEHKH MOrPEIIHOCTEN U3MEPEHUN

11.11

HccnenoBath 3aBUCUMOCTH  (U3MYECKUX BEJIUYMH C HCIOJIb30BAaHUEM
IPSIMBIX U3MEPEHHMIA; P 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DHKCHPOBATH
pe3yabTaThl TOJYYCHHOM 3aBUCUMOCTH (DU3UYECKUX BEJIWYUH B BHJIC
TaOJIUIL ¥ TPAPUKOB, JIETATh BEIBOJBI 110 Pe3yJIbTaTaM UCCIICIOBAHUS

11.12

Cobnronats npaBuia 6€30MacHOTO TPYAA MPH MPOBEJICHUN UCCIIET0BAHHIA B
paMKax  y4yeOHOro  JKCIIEpUMEHTa, Y4YEOHO-UCCIEAOBATEIbCKOM |
HpOGKTHOfI ACATCIIBHOCTU C UCIIOJIb30BAHUEM U3MCPHUTCIBbHBIX yCTpOfICTB n
1a60paTOPHOTO 000PYTOBAHMS

11.13

Pemate pacuérHble 3amayM ¢ SBHO 3aJaHHOM (DU3MYECKOH MOJEIbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHBbI U IPUHIMIIBI; HA OCHOBC aHAaJIN3a YCJIOBUA
3aJa4uu BI)I6I/IpaTB CI)I/I3I/I‘-IGCKyIO MOJ€CJIb, BBIACIATH (1)I/I3I/I‘I€CKI/IC BCIINYHHbI
U (opmynbl, HeoOXOAMMBbIE AN €€ peleHHs, NMPOBOAUTH pacuéThl U
OLCHUBATH PCAJIbHOCTDH IMMOJTYYCHHOI'O 3HAYCHHA (1)I/ISI/I‘ICCKOI>'I BCJIMNYHHBI

11.14

Pewats KAaueCTBECHHbIE 3a/1a4u: BBICTPauBaTh JIOTUYECKH
HEIIPOTUBOPEYUBYIO LIETMIOYKY paCCyKICHUM C ONOPOM Ha W3y4YEHHbIE
3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SBICHUS

11.15

Hcnonp3oBare  mpu  pemIeHMH  y4yeOHBIX  3aJad  COBPEMEHHbIE
UHQOPMALIMOHHBIE  TEXHOJIOTMM s  IOWUCKA, CTPYKTYpPUPOBAHUS,
UHTEpIpETallid M TPEJICTaBICHUs Y4eOHOH M  Hay4YyHO-IOIYJSPHOM
UHPOpPMALMK, TOJYYEHHOM U3 pa3IM4YHbIX HMCTOUYHUKOB; KPUTHUYECKH
aHAJM3UPOBATh MOJTydyaeMylo HHPOPMAITUIO

11.16

OOBSCHATh TPHUHIMIBI JEHCTBUS MAIIMH, NPUOOPOB M TEXHUYECKUX
YCTPOWCTB;, pa3jau4arh YCIOBUSA HUX O€30MacHOr0 HCIONIb30BaHUS B
IOBCEIHEBHOMN KU3HU

11.17

[TpuBOUTH IpUMEPHI BKJIaAa POCCUICKUX U 3apYOCKHBIX YUEHBIX-(DU3UKOB
B pa3BUTHE HAayKH, B OOBSICHEHHE IIPOIIECCOB OKPYKAIOIIETO MHUpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUH

11.18

Hcnons30BaTh TEOpETHUECKUE 3HAHUS 10 (HU3MKE B MOBCEIAHEBHOM JKU3HU
i obecriedeHns 0€30MacHOCTH TpH  OOpaleHnH ¢ TOpudopaMu |
TEeXHHYECKHMH YCTPOHCTBAMHM, ISl COXPAHEHUS 3/I0POBBS M COOJIOACHUS
HOPM 3KOJIOTHYECKOTO TIOBEICHHS B OKPY>KaloOIIeH cpene

11.19

PabGorats B Tpynmne C BBIIOJHCHUCM PAa3JIMYHBIX COHHUAJIBHBIX pOHefI,
MJIAHUPOBATH Pa0bOTY TPYIIIIbI, PAlMOHATBHO PACIIPEACTIATh 00S3aHHOCTU U
IJIaHUPOBAThL JACATCIBHOCTb B HCCTAHAAPTHBIX CHUTyallMAX, aJACKBATHO
OLICHMBATh BKJAJ KaXIOTO U3 YYaCTHUKOB TpPYIIbl B pELICHHUE
paccMaTpuBaeMou MPOOIEMBI




MHNPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Kox nposepsiemoro

pasaeiia 3JE€MEHTA

HpOBepﬂeMble IJIEMEHTHBI COACPKAHUSA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®dusuka — Hayka o mnpupoae. Hayunele metozsl
MO3HAHMs OKpY>Karolero Mupa. Ponb akcniepumenTa
U TEOopuu B IIpollecce€ IMO3HAHUS IPUPOJBI.
OKCHEepUMEHT B PU3UKE

1.2

MopenupoBanue ¢buznyecKkux ABJICHUU u
npoueccoB. Hayunple runoressl. @usnueckue
3aKOHBI W Teopuu. ['paHHMIBl NPUMEHUMOCTH
¢u3uueckux 3akoHOB. [IpHMHLIMI COOTBETCTBHS.
Pore m wmecro ¢umsuku B (HopMUpOBaAHHU
COBPEMEHHOM  HAy4YHOM  KApTUHBI  MuUpa, B
IIPaAKTUYECKOMN JEeATENbHOCTH JIIOIEH

MEXAHHWKA

2.1

##HPart#HHKIHEMATHUKA

2.1.1

Mexanuueckoe NBIDKCHUE. OTHOCHUTEILHOCTE
MCXAaHHUYCCKOI'O OBUXCHUA. CI/ICTCMa OTCLIéTa.
TpaekTopus

[Tepememienne, CKOpocTb  (CpeAHss  CKOPOCTb,
MI'HOBEHHAsl CKOPOCTb) U YCKOPEHUE MaTEpHAIbHOM
TOYKH, UX MPOEKIUU Ha OCU CHUCTEMbI KOOPJMHAT.
CrnosxeHue nepeMeIieHni U CII0)KEHUE CKOPOCTEH

PaBHOMEpHOE M PaBHOYCKOPEHHOE IIPSIMOJIMHEWHOE
nBwkeHue. ['paduku  3aBUCUMOCTH  KOOpAMHAT,
CKOPOCTH, YCKOPEHHS, IIyTH U IepeMeLIcHUs
MaTepHaIbHOU TOYKH OT BPEMEHHU

CBobOonHOe najeHue. Y cKopeHrue cBOOOHOTO
naJicHus

KpuBonuneiinoe JIBUKEHUE. PaBHoMepHOE
JBUKEHUE MaTEpPUAIbHOM TOYKU MO OKPYKHOCTH.
VYrinoBasi CKOPOCTh, JIMHEWHAas cKOopocTh. llepuon u
yacTtoTa. LleHTpocTpeMuTenbHoe yCKOpeHue

Texnuueckue YCTpOﬁCTBaZ CIIMAOMECTp, ABHIKXCHHC
CHapsAa0B, HEIIHBIC U PpEMEHHBIC IIEPCIAYN

[TpakTueckue paboTel. M3mepeHne MIHOBEHHOM




ckopoctH. McciemoBaHne COOTHOIIGHUS MEXITY
Iy TAMMU, IIPOUIEHHBIMU TEJIOM 3a
MOCJICTIOBATEIBHBIC PaBHBIE MPOMEKYTKH BPEMEHHU
P PaBHOYCKOPEHHOM JIBKCHHUH C HAYaJIbHON
CKOPOCTBIO, paBHOW Hymi0. M3yueHue IBMKEHUS
mapuka B BA3KOW KUIAKOCTH. M3yueHue IBH>KEHUSA
Tena, OPOIIEHHOTO TOPU30HTAIBHO

2.2

##HPari### JUHAMUKA

2.2.1

IIpunnun  otHocutensHOCcTH ['amunes. IlepBbiid
3akoH HerotoHa. MHepuuanbHbple CUCTEMBI OTCUETA

222

Macca tena. Cuna. [IpuHnun cynepno3uuuu cuil

223

Btopoii 3akon HeroTOHA 1719 MaTepuaibHON TOUYKHU B
uHepuuanbHoil cucteme orcuéra (MCO). Tperuit
3akoH Hpl0TOHA [71s1 MaTepHallbHbIX TOYEK

224

3akOH BCEMHPHOro TAroteHusd. Cuia TAXKECTH.
ITepBas kocMHuUeckasi CKOpocTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna Ttpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIbXKEHUSI M cuiia TpeHus mnokos. Koaddumuent
Tpenusi. Cuiia COpPOTHBIICHUS TIPU JABMKSHUH TEla
B )KUJIKOCTH HJIU Ta3e

2.2.7

[ToctynaTensHOe ©  BpallaTelIbHOE JIBHIKCHHE
a0COIOTHO TBEPIOTO Tela

2.2.8

MOMEHT CuJbl OTHOCUTEIBHO OCH BpAallCHHUS.
[nnedo cumnel. YcioBus paBHOBECHUS TBEPJIOrO TEa B
HUCO

229

Texnuueckue YCTpOﬁCTBaI INOAUIMITHUKHK, ABHKCHHUC
HCKYCCTBCHHBIX CITYTHHKOB

2.2.10

[Ipaktuueckne pabotel. M3ydeHue ABMKEHHS
Opycka 1O HaKJIOHHOW TUIOCKOCTH TOJ JIEHCTBHEM
HECKOJIbKMX cujl. McciaemoBaHue 3aBUCHMOCTH CHII
YIOPYTrOCTH, BO3HHKAIOIMUX B JedopMupyemon
MPY>KUHE U PE3MHOBOM 00pasiie, OT BEIMYHUHBI WX
nedopmaruu. MccnenoBanue yciaoBH paBHOBECHS
TBEPAOTO TeJIa, UMEIOIIET0 OCh BPAILICHUS

23

###HPar####3AKOHBI COXPAHEHN A B MEXAHUKE

Nmiynsc MaTepUaJIbHOM  TOYKH, CHUCTEMBI
2.3.1 MaTepUalbHBIX TOYEK. IMIyJIbC CHIIBI U U3MEHEHUE
UMILyJIbCa Tela
232 3akoH coxpaHenus mMmiyibca B MCO. PeakruBHoe

NBIDKEHHE




233 Pabota cuibl
234 Mo1HOCTb CHITBI
)35 Kunetnueckast dSHeprusi MaTepHaJbHOH  TOUKH.
o TeopemMao KUHETHYECKON SHEPTUH
[TorenuuanbHas >Heprus. [loTeHumanpHas sHeprus
236 yIpyro nepopMHUPOBaHHON HPY>KUHBIL.
o [ToreHnuanbHas 3Heprust Teaa BOIU3U MOBEPXHOCTH
3emin
[ToreHnuanbHble M HEMOTEHLUANIbHbIE CHIIbl. CBS3b
537 pabOThl HEMOTEHUMANbHBIX CHJI C W3MEHEHHEM
o MEXaHUYECKOM DSHEpPruM CHCTEMbl Tel. 3aKOH
COXpaHEHMs MEXaHUYECKOI SHepruu
2.3.8 Vipyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHudyeckue  yCTpPOWCTBA:  JABUKEHUE  PakeT,
o BOJIOMET, KOTIEP, MPYKUHHBIH MHCTOJIET
[Tpaktuyeckue padboTsl. M3yueHue cBs3U CKOpPOCTEH
23,10 TeJ MpHU Heynpyrom ynape. MccrnemoBaHue cBA3M

paboThl CHUJIBI C HW3MEHEHUEM MEXaHM4YECKOH
SHEPIUHU Teja

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

HH#Par###OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE MIOJIOXKEHHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopur. BpoyHOBCKOE ABUKEHHE.
Huddys3us. Xapakrep ABMKEHUS U B3aUMOJCHCTBUS
YaCTUI] BELIECTBA

Mopnenn CTpoeHusl Ta3oB, XUIAKOCTEH M TBEPABIX

3.12 Tel U OOBSICHEHHE CBONCTB BEILIECTBA Ha OCHOBE
STHUX MOJeIel
313 Macca MOJIEKYII. KommnyecTso BEILIECTBA.
o ITocTostHHAast ABOTAAPO
314 TemmoBoe  paBHOBecue. Temmepatypa u €€
o m3mMepenue. [lkana remmeparyp Lenbcust
Monens upeanbHoro raza. OCHOBHOE YpaBHEHHE
3.1.5 MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU HUJCATBLHOIO
rasa
AOcomoTHas TeMIeparypa Kak Mepa CcpeaHei
3.1.6 KMHETUYECKOM HSHEPruy  TEIUIOBOTO  JIBUIKEHUS
yactul raza. lllkana remneparyp KenpBuna
317 VYpaBuenue Knanelipona — MeHnaeneeBa. 3aKoH
o JansToHA
3.1.8 ["a3oBbIe 3akoHbI. M30mpoliecchl B U1eaaIbHOM Ta3e ¢




IIOCTOSTHHBIM KOJIMYECTBOM BEIECTBA: HM30TEpMa,
n30xopa, nzobapa

TexHUYeCKue YCTPOHUCTBA: TEPMOMETP, OapoMeTp

3.1.10

[TpakTideckue paboTel. M3mMepeHne macchl Bo3ayxa
B KJIacCHOM KomHaTe. McciaenoBaHue 3aBHUCHMOCTH
MEXIy M[apaMeTpaMu COCTOSIHUSL Pa3peKEeHHOrO
rasa

3.2

OCHOBbI TEPMOJAMHAMUKNA

3.2.1

TepMoauHamudeckas CHUCTEMA. BuyTpennss
SHEPTUS TEPMOJIUHAMUYECKOU CHUCTEMBI M CITOCOOBI
€€ U3MeHeHUs

322

KonmuyectBo Temmotel W pabora. BHyTpeHHss
SHEPrusi OJHOATOMHOI'O UAEAIBHOTO ra3a

323

Bunpr TeIJIoNepe1ayuu: TEIJIONPOBOAHOCTb,
KOHBEKIIMSA, W3JIydyeHue. TemmmoéMKOCTh  Tena.
VYnaenpHas  TEemIOEMKOCTH  BemlecTBa.  Pacuér
KOJIMYECTBA TETUIOTHI NP TEIIONepeade

324

IlepBbii  3ak0H TepMoAuHaMuKHU. lIpumenenue
IIEPBOr0 3aKOHA TEPMOJMHAMUKHM K H30IPOLECCaM.
I'padmueckas uHTepnperanus paboThl raza

3.25

Tenmosrwie MAIlIUHBI. [TpuHIMTIBL IEeUCTBUSA
TeroBbIX MamuH. [IpeoOpa3oBaHus SHEpPruu B
TEIUIOBBIX MamuHax. KodpuimenT mnoie3Horo
nevictBusa (nanee — KIIJ[) rerioBoit Mmammnbl. [ukn
Kapno u ero KII/]

3.2.6

Bropoii 3akon TtepmomuHamuku. HeoOpatumocTh
MpoleccoB B mpupoae. TemnoBble ABUTATENU.
DKosornyeckre mpoodaeMbl TEIUIOIHEPTEeTHKH

3.2.7

Texuuueckue yCTpOﬁCTBaZ ABUTaTCJ]Ib BHYTPCHHET'O
CropaHus, OBITOBOM XOJIOAUJIbHUK, KOHAUITUOHECD

3.2.8

[IpakTueckue paboTel. M3mepeHue yAenbHOM

TEIUIOEMKOCTH

33

#itPartH##AI'PEIUATHBIE COCTOSAHU S BEILIECBA. ®A30BbIE

I[NEPEXO/IbI

[TapooOpa3zoBanne M KoHAeHcauus. Mcmapenue u

3.3.1 KUIIEHUE. YJenbHas TemioTa mnapooOpa3oBaHUs.
3aBUCUMOCTb TEMIIEPATYpbl KMUIIEHUS OT JaBJICHUS
130 AOGCOm0THAs M OTHOCUTENbHAS BIAXKHOCTh BO3/TyXa.
o HacpiteHHbiii map
333 TBépmoe Ttemo. Kpucramnmmyeckue u amopgHbIe

Tesna. AHM30TPONUsl CBOMCTB KpucTauioB. JKuakue




KkpucTayibl. COBpeMEHHbIE MaTepHaIb

[InaBienne M KpucTayuM3anus. Y AeiabHas TEeIioTa

334
ruiaBieHus. CyOmumarust

3.3.5 YpaBHeHHUE TEIUIOBOro OaaHca
TexHnuyeckue YCTpOMCTBa: TUTPOMETDP "

136 IICUXPOMETP, KAJIOPUMETP, TEXHOJIOTUH IOITYYECHHUS
COBPEMEHHBIX  MAaT€pUaOB, B TOM  YHCIE
HaHOMAaTepHaJlOB, U HAHOTEXHOJIOTUU

337 [Tpaktuyeckue pabotTel. M3MepeHue BIIAXKHOCTU
BO3yXa

4 OJIEKTPOAMHAMUKA
##HParH#IJIEKTPOCTATUKA

411 OnexTpu3anys Tell. OJEKTpUYecKuil 3apsa. [[Ba
BU/JIA 3JIEKTPUUECKUX 3apsiioB

4.1.2 [IpoBoIHUKY, TUATEKTPUKH U MTOTYTIPOBOAHUKU

4.1.3 3aKOH COXpaHEHHUsI JIEKTPUUYECKOT0 3apsia

4.14 B3aumogeiicTBue 3apsanoB. 3akon Kynona
DneKTpuueckoe rnoJje. HanpsoxéaaocTts

4.1.5 anekTpudeckoro mnois. llpuHnun cynepnosunuu.
JInHuy HanPsSHKEHHOCTH DJIEKTPUYECKOTO OIS

416 Pabota cul IJIEKTPOCTATUYECKOTO OIS
Ilorenmain. Pa3zHocTh HOTEHIINAIOB

4.1 IIpoBOAHMKM W  JOUDIIEKTPUKA B  IOCTOSHHOM

4.1.7 IIEKTPUYECKOM HoJe. JsnexTpuueckas
IIPOHUIIAEMOCTh
OnektpoéMkocTh. KonaeHcatop. OneKTpo&MKOCTb

4.1.8 IJIOCKOTO KOHJIEHCATOpa. OJHEPrusi 3apsiKEHHOTO
KOHJIEHCAaTopa
TexHnueckue yCTpoiicTBa: AJEKTPOCKOTI,

419 AIIEKTPOMETP, AIIEKTPOCTaTUYECKAs 3aluTa,
3a3eMJIEHUE  QJIEKTPONpPUOOpPOB,  KOHJEHCATOp,
KCEPOKC, CTPYUHBIN IPUHTEP

41.10 HpaKTH‘ieCKHe paboThL. N3mepenue
AIIEKTPOEMKOCTH KOHAEHCATOPA

4.2 ###HPar##HIIOCTOSHHBIN JIEKTPUYECKHMI TOK. TOKH B PA3JIMYHBIX

CPEJJAX
VYcnoBus CYILIECTBOBaHUS MIOCTOSIHHOTO
4.2.1 aNeKTpuueckoro Toka. Mcrounnku toka. Cumia Toka.
ITocTOsIHHBIN TOK
422 Hanpspkenue. 3akon Oma 15t ydacTka 1enu




423

DJIEKTPUYECKOE CONPOTHUBJICHHUE. VYnenbHoE
COIPOTUBIICHUE BEIIECTBA

424

HOCHCHOB&TCHBHOG, nmapajijicJibHOC, CMCIIAHHOC
COCOAUHCHNEC ITPOBOAHUKOB

4.2.5

PabGorta snextpuueckoro Ttoka. 3akoH J[[xoyns —
Jlenua

4.2.6

MoIHOCTh QJICKTPHUYCCKOI'O TOKa

4.2.7

anekTpoaBwkymas cwia (mamee — OJC) wm
BHYTPCHHEE CONPOTUBJICHUE HMCTOYHHKA TOKA.
3akoH OmMma TUTST MIOJTHOM (3aMKHYTOM)
anekTpudeckon 1enu. Kopotkoe 3amMbikaHue

4.2.8

DNEeKTpOHHAs TMPOBOJUMOCTb TBEPIBIX METAJIIOB.
3aBUCUMOCTh  CONPOTHUBIICHHS ~ METAUIOB  OT
Temneparypbl. CBEpXIPOBOAUMOCTh

4.2.9

OnekTpuueckuid ToKk B  Bakyyme. (CBoiicTBa
AJIEKTPOHHBIX ITyYKOB

4.2.10

[TonynpoBonnuku. CoOcTBeHHass M IpPUMECHAS
IIPOBOAMMOCTh IOJYIPOBOAHUKOB. CBolcTBa p-n
nepexona. [loxynpoBogHIKOBbIE TPUOOPHI

4.2.11

DIIEKTPUUYECKUI TOK B ANEKTPOJIUTAX.
DNEKTPONUTHYECKAST AUCCOLMAIIS. DIECKTPOIINU3

4.2.12

3J'IGKTpI/I‘leCKI/II7I TOK B rasax. CaMoCTOSTEILHBIN U
HECAaMOCTOSI TEILHBIN paspsa. Paznuunabie  THIIBI
CaMOCTOATCIILHOT'O pa3psaa. Moanus. I1na3zma

4.2.13

TexHuyeckue yCcTpOHCTBA: aMIepMEeTp, BOJIBTMETD,
peocTaT, HICTOYHHMKH TOKa, 3JEKTpOHArpeBaTeIbHbIE
npudopHI, 3EKTPOOCBETUTEIHHBIE npudopHI,
TEPMOMETP CONPOTHBIICHUS, BaKyyMHBIA JHO/,
TEPMHUCTOPHI u (boTOpE3UCTOPHI,
MOJTYPOBOTHUKOBBIH MO/, TaJbBaHUKA

4.2.14

[TpakTueckue paboTbl. M3yueHue cMelmIaHHOTO
COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC uUCTOYHHMKA TOKAa W €ro
BHYTPEHHETO CONPOTHBIICHUS. Habmonenue
AIIEKTPOJIN3A

11 KVIACC
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OJIEKTPOAMHAMUKA

4.3

##HParH#MAT HUTHOE I1OJIE. OJIEKTPOMAT'HUTHAS NHAYKIWA

43.1

IlocTostHHEIE MAarHuThbl. BzaumopaeiictBue
MOCTOSHHBIX MAarHuTOB

432

MarnautHoe noje. BeKTop MarHUTHOM WHIYKLUH.
[Ipuniun cynepno3unuu. JIMHUKM MarHUTHOM
uHayKuud. KapTuHa TuHUid MarHUTHOW MHAYKIIUU
IT0JIS TIOCTOSIHHBIX MarHUTOB

433

MarautHoOe noJie MpoBOAHUKA ¢ TOKOM. KapTuHa
JUHUA TOJS JUIMHHOTO MPSIMOTO TPOBOJHUKA H
3aMKHYTOTO KOJIBIIEBOTO MPOBOJHHKKA, KATYIIKU C
TokoM. OneiT  Opcrena.  B3aumopeiictBue
MPOBOJHUKOB C TOKOM

4.3.4

Cuna Amriepa, €€ MOJlyJIb U HallpaBJICHUE

4.3.5

Cuna Jlopenua, e€ MOAyJdb U HaImpaBJCHHE.
JBr>keHuEe 3apsyKeHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM noJie. PaGora cuner Jlopenia

4.3.6

SIBIIEHUE DIEKTPOMArHUTHOW UHAYKLWN

4.3.7

ITotok BCKTOpPa MarHuTHOM HUHAYKOUN

4.3.8

OJIC wuHaykuuu. 3akoH  DJIEKTPOMArHUTHOM
unaykuuu Papanes

4.3.9

Buxpesoe snekrpudeckoe nose. I/]C uHAYKINUA B
MIPOBOAHUKE, MABMXXYIIEMCA IIOCTYNATCIIBHO B
OJIHOPOJHOM MarHUTHOM I10JIie

4.3.10

[IpaBuiio Jlenna

4.3.11

NunykrtuBHocth. fBinenne camouuaykiuu. JC
CaMOUHTYKITUT

4.3.12

9Heerﬂ MAarduMTHOTIO I10JI1 KaTYIIKKU ¢ TOKOM

4.3.13

DJIEKTPOMArHuTHOE T0JIe

4.3.14

TexHuyeckue yCTpoMCTBa: MOCTOSHHBIE MAarHUTHI,
3JIEKTPOMArHUTBHI, JJIEKTPOJABUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHUII, UHAYKIMOHHAS ME€Yb

4.3.15

[Ipaktuyeckre paboTsl. M3yueHHe MarHUTHOTO
MOJIsl KaTylIKH ¢ TOKOM. McciienoBanue nencTBus
MOCTOSSHHOIO MAarHuTa Ha pPaMKy C TOKOM.
Uccnenopanme SIBIICHHS 3JIEKTPOMATHUTHOMN

WHIY KLU

KOJIEBAHMA 1 BOJIHBI

5.1

##HPar#MEX AHWUYECKUE 1 OJIEKTPOMAI'HUTHBIE KOJIEBAHUM A

5.1.1

KoneodarensHast cucrema. CBoOOIHBIE KOIEOaHUS.




lMapmonnueckue konebanms. Ilepwon, wactora,
aMIUIUTy1a ¥ (asza KoseOaHui

[IpyxuHHBIA MasTHUK. MaTeMaTH4ECKUI MasTHUK

YpaBHeHHE TapMOHHYECKHUX KOJIEOaHUIA.
Kunematuueckoen  AuHAMHUYECKOE  OIUCAHUE
KOJIE0ATEIBHOTO ABMKCHUS

5.1.4

[IpeBpamienue SHEPrUM NpPU TAPMOHUYECKUX
konebanusax. CBA3b aMIUIMTYIbl  KoJeOaHMit
VICXOZHOM BEIMYMHBI C aMIUIUTYAaMH KoJieOaHH
€€ CKOPOCTH U YCKOPEHUS

5.1.5

KonebarenbHblii KOHTYP. CBoOonHbIE
SNIEKTPOMArHUTHBIE KOJE€0aHUS B  HJICATBHOM
KoiebaTenbHOM  KOHTYpe. AHQJIOTUS — MEXIY
MEXaHUYEeCKUMHU u AIIEKTPOMArHUTHBIMU
konebanusmu. Popmyna Tomcona

3aKOH COXpaHCHHS DHEPrMH B  HJICAILHOM
KOJIeOaTeIbHOM KOHTYPE

BriHyXeHHBIE MEXaHUYECKHUE Kosie0aHusl.
Pe3zonanc. Pe3onancHast kpuBasi. BbIHyXIeHHBIE
OJICKTPOMAarHuTHBIC KoeOaHusl.

5.1.8

[lepemennsblit Tok. CUHYCOUIaIbHBINA IEPEMEHHBII
TOK.

5.1.9

MOH_IHOCTB MNEPEMCHHOTO TOKa. AMHJII/ITYI[HOG u
ILCFICTBYIOIL[CC SHAYCHUC CUJIbI TOKA U HAIIPAKCHUA

5.1.10

Tpanchopmarop. IIpousBoactBo, mnepenava U
norpeOieHue EKTPUIECKOU SHEPIHH.
DKOJOTUYECKHEe  PUCKH  TPH  MPOU3BOJACTBE
NEKTPUIECKOU SHEPIHH. Kynberypa
HCIIOJIb30BAaHUS JIEKTPOIHEPTUU B NIOBCEIHEBHOM
KU3HH

5.1.11

Texuuueckue YCTPOWCTBA: ceiicmorpad,
INIEKTPUYECKUI 3BOHOK, JIMHUM 2JIEKTpOIepe1ad

5.1.12

[IpakTrnueckue paboTHI. Uccnenosanue
3aBUCHMOCTH MepHo/ia MalbIX KojJebaHui rpy3a Ha
HUTH OT JJIMHBL HUTH W Macchl TIpy3a.
HccnenoBanne mnepeMEeHHOTO TOKa B IENU U3
MOCTIEIOBATENbHO COEAMHEHHBIX KOHJIEHCATOpa,
KaTYyILIKU U pe3ucTopa

5.2

##HPar#MEXAHUYECKUE U OJIEKTPOMAI'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YyCJI0BUA
pacipocTpaHeHusl. [Tepuos. CkopocTh




pacnpocTpaHeHus U AauHa BosHbl. [lonepeunsie u
MIPOJI0JTHHBIC BOJTHBI

522

#itPar#H##  Wurepdepeniuss u  audpakmus
MEXaHHYECKUX BOJTH

523

3Byk. CkopocTh 3ByKa. ['poMKOCTh 3ByKa. BricoTta
ToHa. TemOp 3ByKa

524

DJIEKTPOMArHUTHHIC BOJIHBI. Y CIOBUSI U3JTyUYCHUS
3JIEKTPOMArHUTHBIX BOJIH. B3auMmHass opueHTauus
BeKTOpOB E, B 1 v B 37E€KTpOMAarHUTHOU BOJIHE B
BAKyyMe

525

CBoiicTBa 3JIEKTPOMATrHUTHBIX BOJH: OTpa’KE€HHE,
peIoMIICHUE, HoJISIpU3aIus, mudpaxus,
unTepdepeHiys. CKOPOCTb 3IEKTPOMArHUTHBIX
BOJIH

5.2.6

[[lxana »I€KTPOMArHUTHBIX BOJIH. [IpuMeneHue
ANEKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY

5.2.7

[lpuHuMnBl ~ paguocBsi3u W TEJIEBUICHUS.
Paguonoxanus. DJIeKTPOMAarHUTHOE 3arpsi3HEHHE
OKpYKarolei cpeabl

5.2.8

Texuuueckue YCTPOWCTBA: MY3bIKaJIbHbIE
MHCTPYMEHTBI, YJIbTPa3ByKOBas JAMATHOCTHKA B
TEXHUKE W MEIUIMHE, pajgap, paguolpHEMHUK,
TEJIeBU30p, aHTeHHA, Tenedon, CBY-neup

53

##HParfi##OII TUKA

5.3.1

[IpsmonuHeitHOe  pacmpocTpaHeHHE CBETa B
oaHopoaHou cpene. JIyu cBeta

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKEHUS CBETA.
[TocTpoenne n3o0pakeHUH B TIIOCKOM 3€pKaje

533

[Ipenomnenne cBera. 3aKOHBI IPETOMIIEHUS CBETA.
AOCOFOTHBIN MMOKa3aTeNb MPETOMICHHS

534

[lonmHoe BHyTpeHHee oTpaxenue. lIpenenbHbIi
YTOJI IIOJIHOTO BHYTPEHHETO OTPaKEHUS

535

I[I/ICHepCI/Iﬂ cBeta. ClI0>KHBIN cocTaB O€lIoro cBeTa.

IIBeT

5.3.6

Cobuparone U pacceuBamoiiue TUH3bL. ToHKas
nuH3a. POKYCHOE pacCTOSHUE W ONTHUYECKas CHUJia
TOHKOH JuH3bL. [locTpoenue u3zo00pakeHUil B
COOMpAOIINX U pacceuBaromx JuH3ax. Gopmyna
TOHKOM JIMH3EI. Y BEJIMUCHHE, TaBacMOe JTMH30M

5.3.7

HpC,I[CJ'ILI NNPpUMCEHUMOCTU FGOMCTqueCKOP’I
OIITUKH




Hutepdepennus cBeta. KorepeHTHBIE HCTOYHHKH.
538 Ycnous HaOI0ICHUS MaKCHUMYyMOB U
o MUHUMYMOB B HHTEp(EpPEHIIMOHHON KapTHHE OT

JBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB

Hudpakmus  cBera. udpaxnuonHass pemérka.
53.9 YcnoBre HaOMIOCHUS TIIABHBIX MAKCUMYMOB TIPH
o MajiecHid  MOHOXPOMATHYECKOrO0  CBeTa  Ha

TU(PAKIIMOHHYIO PEIIETKY

5.3.10 [onapu3zanus ceera

Texuuueckue YCTpOMCTBA: OYKHU, ayna,
5311 ¢otroanmnapar, HPOEKIIMOHHBIHI arnmapar,
o MHKPOCKOII, TEJECKOIl, BOJIOKOHHAs  OITHKAa,

T(pakMOHHAs pelETKa, MOJISIPOU

[Ipaktnueckue paboTel. M3mepeHue Moka3aTens
5312 NIPEJIOMIIEHHUS. UccnenoBanue CBOICTB
e nu300pakeHuii B MuH3ax. Habmonenue nucnepcun

CBECTa

BJIEMEHTbI CIIELIMAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

I'panuub MPUMEHUMOCTH KJIACCUYECKOM
6.1 MCXaHUKU. HOCTy.]'IaTI)I TECOpHUU OTHOCHUTCIBHOCTH:
’ MHBApPUAHTHOCTb MOJYJII CKOPOCTH CBeTa B

BAKyyM€, IPUHLIHUI OTHOCUTEIBHOCTH DIUHIITEHHA

62 OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
' 3aMe/yIeHre BpEMEHH U COKPAILEHUE JITHHBI

6.3 DHeprus U UMILYJIbC CBOOOIHOM YaCTUIIbI

CBsi3b  Macchl C DJHEprued ¢ HUMILYJIbCOM
6.4 CBOOOJHOM YaCTHUIBl. DHEPTUs MOKOSI CBOOOTHOM
YaCTHUIIBI

KBAHTOBAS ®U3NKA

7.1

H#Par###JIEMEHTBI KBAHTOBOWM OIITUKU

®otonsl. Dopmyna I[lianka CBS3M SHEPruum
7.1.1 ¢oToHa C ero 4YacTOTOH. DHEpPrusi U UMILYJIbC
dboTtona

OtkpeiTre u uccnenoBanue Goroddpdexra. OnbITHI

1.2
! A.T'. CroneroBa. 3akoHbl poTodddexra

VYpaBHenue OuHmTeitHa g dorodddexra.
«Kpacnas rpanuna» gorosdgexra

7.1.4 Hasnenue cBera. OnbiTel [1.H. JIeOGenena

7.1.5 XHUMHYECKOE IEUCTBUE CBETA

Texauueckue YCTpOWCTBA: (OTORIIEMEHT,

(dboTomaTunk, comHeYHas OaTapesi, CBETO O/




7.2

CTPOEHHUE ATOMA

7.2.1

Mopens aroma Tomcona. OnbiTel Pezepdopna mo
UCCIIEIOBAaHMIO CTpOeHUs aToMma. [lmanerapHas
MOJIENIb aTOMa

7.2.2

[Toctynarer bopa. HM3nyueHue u moryionieHue
(OTOHOB TpU Tepexoje aToMa C OJAHOTO YPOBHS
SHepruu Ha Jpyroil. Buaer cmexktpoB. Croektp
YpOBHEHN 3HEPTUU aTOMa BOAOPOJA

7.2.3

BousiHOoBBIE CcBOMcTBa yactul. BomHbl e bporns.
KopmyckymsipHo-BoniHOBO#M nyanmusm. udpaxims
3JIEKTPOHOB Ha KpUCTAJLIAX

7.2.4

CrioHTaHHOE€ ¥ BBIHY)KICHHOE  H3JIy4€HHE.
YcTpoiicTBO M MPUHIMIT PaOOTHI J1a3epa

7.2.5

TexHuueckue yCTpoMCTBa: CHEKTPaJbHbIA aHAIN3
(cexTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED

7.2.6

[IpakTnueckue paboThI. HaGmonenue
JIMHEWYaTOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroas! HaOIr01eHUS u perucTpanuu
3JIEMEHTAPHBIX YaCTHII

7.3.2

OTtkpeiTHe paguoaktuBHOCTH. OnbITH Pezepdopaa
0 ONpEeAeNeHUI0 COCTaBa  PaJUOAKTUBHOTO
uznyuyenus. CpoiictBa anb(a-, Oera-, ramma-
u3iydeHus. BiusHue paiuoakKTUBHOCTH Ha KUBbIE
OpTraHU3MBbI

7.3.3

OtkpeiTHE TpOTOHA MW HeWTpoHa. HyknonHas
monenb siapa [eizenOepra — MBanenko. 3apsa
anpa. MaccoBoe uncio sapa. M3oTomsl

7.3.4

Anbda-pactian. DJICKTPOHHBIA W TMO3UTPOHHBIN
OeTa-pacma. 'amma-n3nydenue. 3aKkoH
paaAMoaKTUBHOIO pacnajia

7.3.5

OHeprus CBSI3U HYKJIOHOB B siipe. SlnepHble CHUIIBL.
HedexT macchr saapa

7.3.6

SnepHble peakuuu. JleieHUe U CUHTE3 sAEp

7.3.7

Snepublii  peakrop. TepMOsIEpHBIM  CHUHTE3.
[IpoGnembl U MepCreKTUBB! SIEPHON SHEPreTUKH.
DKOJIOTMYECKHE aCIIEKTHI SIIEPHON IHEPTETUKU

7.3.8

DOneMeHTapHble YacTHIbl. OTKPBITHE ITO3MTPOHA.
DOyHIaMEeHTaIbHbIE B3aUMOJICHCTBUSA

7.3.9

TexHu4eckue yCTpOMCTBA: JIO3UMETpP, Kamepa
BunibcoHa, siiepHbIil peakTop, aToMHass 6omoOa




7.3.10

[Ipaktrueckue pabotel. McciemnoBanwe TpPEeKOB
yacTull (110 TOTOBBIM (hoTorpadusim)

OJIEMEHTBI ACTPOOU3NKA

8.1

Bun 3Bé3gHoro neba. CosBe3nusi, sipKue 3BE3.BI,
IIaHEThI, UX BUAMMOC ABUKCHHUC

8.2

Conneunass cucrema. [lmaHeTel 3eMHOM TpYIIIBI.
[InaHeThI-ruranThl U MX CIYTHUKH, KapIUKOBBIE
mwiadeTsl. Manbie Testa COMTHEYHON CUCTEMBL

8.3

Connne, ¢orochepa m armochepa. ConHeuHas
aAKTUBHOCTb

8.4

Ncrounuk sneprun ConHua v 3BE311

8.5

3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU: Macca,
CBETUMOCTb, panuyc, TEeMIIepaTypa, X
B3aUMOCB:3b. JlMarpaMmma «CHeKTpaabHbIA KIacc —
CBETUMOCTBY. 3BE3 b1 IJIABHOU
IIOCJIEIOBATENbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB) JUIS 3BE31 IJIaBHOU
IIOCJIEI0BATEIILHOCTH

8.6

H##Par###BuyTpennee CTpPOEHHUE 3BE3I.
CoBpeMeHHbIE TPEJICTABICHUS O MPOUCXOKIACHUN
u 3Bostronuy CoJHIa U 3BE3/1. DTambl JKU3HU 3BE3]T

8.7

Mneunsiii Ilyts — Hama ['anaktuka. CnupanbHas
cTpykTypa ['anaktuku, pacnpenencHue 3BE31, raza
n neu. llonoxxenne u aBwxkenune ConHua B
lNanakruke. [1nockast u chepuueckas MoaCUCTEMBI
lNanakTuku

8.8

Tunsl ramaktuk. PaguoramakTku M KBas3aphl.
UYépHble AbIPHI B sIpax rajJakTHK

8.9

Bcenennas. Pacmmpenue Bceenennoil.  3akoH
Xab6ma. Pa3zberanne ramaktuk. Bo3pact u pamnyc
Bcenennon, teopuss bonbuioro B3peiBa. Moneins
«ropsiueit Beenennoi». PennkroBoe uzinyueHue

8.10

MacmrabHas CTPYKTypa Bcenennot.
MeraranakTuka. Hepeménnnie POOJIEMBI
aCTPOHOMUU




INPOBEPAEMBIE HA EI'D 110 ®U3UKE TPEBOBAHUSA K
PE3YJIbTATAM OCBOEHHUSA OCHOBHOM OBPA3OBATEJIBHOM
INPOTPAMMBI CPEJJHETI'O OBIIET'O OBPA3OBAHMUA

Kon
NpoBepsieMOro
TpeOoBaHMs

IIpoBepsiemble TPeGOBaHUS K MPeAMETHBIM Pe3yJIbTATAM OCBOEHUS
OCHOBHO# 00pa30BaTe/IbHOI NMPOrpaMMbl CpeIHero 0011ero
o0pa3zoBanusi

CdopmMupoBaHHOCTE YMEHHH pacro3HaBaTh (DU3WUECKHE SIBIICHUS

(HpOI_[eCCLI) U 00OBICHITH UX Ha OCHOBE HU3YYCHHBIX 3aKOHOB

Brnanenue ocHoBomomaralomuMu  (PU3MYECKUMH  TOHSATHUSAMH U

BEJIMYMHAMU, XapaKTEPU3YIOIIMMHU (PU3UUECKUE TTPOLIECCHI

ChopMHPOBAaHHOCTE YMEHHH NPUMEHSATh 3aKOHBI KJIACCHUECKON
MEXaHHKH, MOJICKYJISIPHOM buzuKu " TEPMOJIMHAMHUKH,
ANIEKTPOJMHAMHKH, KBAaHTOBOM (DM3MKM JUIS aHaiuM3a U OOBSCHEHUS
SBICHU MHKPOMHpA, MAaKPOMHUpPa M MEraMupa, paszindaTh YCIIOBHS
(rpaHuIBl, 00JIACTH) MPUMEHUMOCTH (PU3UYECKUX 3aKOHOB, TOHUMATh
BceoOImmMi xapakrep (hyHIAaMEHTAJIbHBIX 3aKOHOB M OTPAaHHYCHHOCTH
UCITIOJIb30BaHUSl YaCTHBIX 3aKOHOB; AaHAIM3HPOBATh (pusmyeckue
IPOLIECCHI,  WCTOJIB3YSl ~ OCHOBHBIE  IIOJIOXKCHHUS,  3aKOHBI |

3aKOHOMEPHOCTH

ChopMupoOBaHHOCTh YMEHHUS pa3InyaTh YCJIOBUS HPUMEHHUMOCTH

Mozenel (GU3NIECKUX TE U MPOIIECCOB (SIBJICHUIA)

ChopMHUpOBAaHHOCTh YMEHHUS peIIaTh pacuETHBIC 3aJa4d C SIBHO
3aJJaHHON W HESBHO 3aJJaHHOH (HPU3MYECKON MOJEIbIO: HA OCHOBAHHUH
aHaJgM3a yCJIOBHS BBIOMpaTh (U3WYECKUE MOJENIH, OTBEYAIOIINE
TpeOOBaHUAM 3a]]a4U, IPUMEHATH (DOPMYIIbI, 3aKOHBI, 3aKOHOMEPHOCTH
W TOCTyJaThl  (U3MYECKUX  TEOPHUH  MPU  HCIOJb30BAHUH
MaTEeMATHYECKUX METOJOB PEIICHUS 3a/iay, MPOBOJIUTH PACUETHl Ha
OCHOBAaHWU HWMECIOIINXCS JIaHHBIX, AHAJIM3UPOBATh PE3YJIbTAaThl U
KOPPEKTUPOBATh  METOIBl PEHICHHS C  yY9E€TOM  TOJyYEHHBIX

pe3yabTaTOB

Pemarb xauecTBeHHbIE 3a7aud, TpPeOyrOIIMe NMPUMEHEHHs] 3HAHUU U3
pa3HBIX pPAa3/eNOB IMIKOJIBHOTO Kypca (DU3MKH, a TakKe WHTETpaIiH
3HaHUW W3 JPYr'HUX T[PEJAMETOB €CTECTBEHHOHAy4YHOTO IIMKIIA!
BBICTPAaWBaTh JIOTMYECKYIO LEMOYKY pACCYKICHUHM C ONOpoMl Ha

HN3YUCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH 1 (I)I/I3I/I‘leCKI/Ie SIBJICHUS




Bnanenne OCHOBHBIMH MeToAaMu Hay4HOI'0 [IO3HAHH,
UCTIONIb3YEeMBbIMU B (U3UKE: TPOBOAMTH MpPSIMbIE U KOCBEHHBIC
u3MepeHus: (U3NYECKUX BEJIUYMH, BBIOMpass ONTHMAJbHBIN CIIOCOO
WU3MEPEHHsI U UCIIONIb3Ysl M3BECTHBIE METOJBI OLEHKH MOIPEIIHOCTEN
U3MEPEHUIl, MPOBOJIUTH HCCIEIOBAHUE 3aBHUCUMOCTEH (PU3MUECKUX
BEIMYMH C UCIOJB30BAaHUEM IMPSIMBIX H3MEPEHUH, OOBACHATH
NOJYYEeHHBIE PEe3yJIbTaThl, UCTIONb3Yys (PU3UUYECKUE TEOPHH, 3aKOHBI U
HOHATHS, U JieNlaTh BBIBOJIBI; COOJIOAATh MpaBuiIa 0e30MacHOro Tpynaa
IIpU NPOBEICHUU UCCIIEJOBAaHUM B paMKax y4yeOHOIo SKCIEpUMEHTa U
y4eOHO-UCCIIEeI0BATENIbCKON  JeSTEIbHOCTH € HCHOJIb30BAHHUEM
IUGPOBBIX ~ W3MEPUTENbHBIX  YCTPOWCTB U J1aOOpaTOpPHOIO

o0opyaoBaHus

ChopMHUpPOBAaHHOCT,  YMEHHMHA  aHAJIM3UPOBaTh M OIICHUBATH
IIOCJICOCTBUA 6I>ITOBOI>1 nu HpOI/I3BOIICTBCHHOI>'I JACATCIIPHOCTH YCJIOBCKA,
CBS3aHHON C (PM3MUYECKUMHU MPOLIECCAMU, C TO3HIMHA SKOJIOTHYEeCKON
0€30I1aCHOCTH; MpeACTaBICHUI o panroHaILHOM
HNpHUPOIOIIOIB30BAaHUM, a  TakKe  pasyMHOM  HCHOJIb30BaHUU
JOCTMKEHH HAayKu W TEXHOJIOTMH MJid JaJIbHEHIIEro pa3BUTHUSA

YeJI0BEYECKOro 0O0IIIeCTBa

OBnajgeHne pa3lIUYHbBIMM crocobamMu  paboTel ¢ HH(OpMarmei
Gu3MYecKoro  CcoAepKaHUs €  MCIOJIb30BAHHMEM  COBPEMEHHBIX
UH(QOPMALMOHHBIX TEXHOJOTWH; pPa3BUTHE YMEHUH KpPUTHUECKOTO

aHaJIM3a U OIIEHKH JIOCTOBEPHOCTHU MOydyaeMoi nHpopManuu

10

ChopMupOBaHHOCTE  YMEHUH  NPUMEHSATH  OCHOBOIIOJIATAFOIINC
aCTPOHOMUYECKUE TIOHATHS, TEOPUM M 3aKOHBI Ui aHaiuu3a W
00BsICHEHHUS (U3MUECKUX MPOIIECCOB, MPOMCXOIAIIMX Ha 3BE3daX, B
3BE3JHBIX CHUCTEMAX, B MEXKIAIAKTUUYECKOM CpeAe; JBUIKEHHS

HeOECHBIX TeJI, DBOJIOLMY 3BE31 1 Beenennoi




HEPEYEHD 3JIEMEHTOB COAEPKXAHWUS, IIPOBEPAEMBIX HA EI'D
1O ®U3UKE

Kon K
o .«
pazaeJa/t IIpoBepsieMblii 3JIeMEHT COAEPKAHUS
3JIeMEeHTAa
eMbI

1 MEXAHHWKA

1.1 KNMHEMATHUKA

MexaHu4deckoe JABHOKCHHC. OTHOCUTEIIFHOCTD

MEXAaHUYCCKOI'O JIBUKCHUA. Cucrema otcuéra

MaTepI/IaJ'IBHaH TOYKa.

E&€ pamiryc-BeKkrop:
F(t)=(xlt) vt )z(2)),

TpaeKTopIId,

[ICPEMEIICHIIE!

AF =F(t,)—F(t,) =F, —7; =
= (Ax, Av, Az),

ITyTb.
CroxeHHe [lepeMelleHHil:

i'”';’71 :Eﬁ_i"’”ﬂ

1.1.3 CkopocTh MaTepraIbHONU TOUKHU:

=r_,'=(u1_.u1_.u:).

v, = —L =X, aHaNOIUYHO v, =V,, U, =Z/.

CroxeHHe CKOpOCTell: 6, =0, + 0, .

Brruncnenue nepemelieHus u myTu MaTepuaibHON TOUKU

[IPY IPSIMOJIMHEHHOM JBM)KEHUH BJIOJIb OCH X O TpauKy




3aBUCUMOCTH Vx(t)

. . AD
YCK'DPEHIIE MaTepHAaIBEHOII TOTIKIL: a = —L =U, 3

At
1.1.4
Au, f oy, .
a =—2 =(uv,)’". aganorM4HO a, =(v, |, a.=(v.
X At voX Iy ; ¥rs s =
Ar—i)
PaBHOMEpHOE IPSIMOJIMHEWHOE JBUKEHUE:
x(t)=xp+ vyt

x(2)

0

_l’_
1.1.5

ox

v, (t)—v,,=const

®




Ox

const

PaBHOyCKOpEHHOE NPSIMOJIMHENHOE ABUKEHUE:

at’
x(t)=x, +u,t +—

v (t)=uv, +at

a, = const
vy, —u_=2a_(x,—x,)
L A
IIpm1 ABIDKEHINI B OHOM HAalpaBIeHHIH IVIb § = —L]
1.1.7

CBoOoaHoe najenue. Y cKkopeHrue cBOOOHOTO Ma CHHUS.

Vi

0 Xo {-

JIBrokeHue Tena, OpOIIeHHOTO MO/ YIJIOM 0 K TOPU30HTY:




".T(I) =X t Uyt =2, tUycosa-f
. g.r . 2
‘ V() =y, tu,f+———=y, t Usina-F—

g
-l

I-."|

2

I’ux (t)=u, =v,cosa

v, (1) =0, +g,f =y,sina— gt

KpuBonuneitnoe nrmxenue. [IBukeHne MaTepuaibHON
TOYKH MO OKPYKHOCTH.
VYrioBas v IMHEITHAsA CKOPOCTh TOUKHU:

V=wR

wR

HpI/I pPaBHOMCPHOM ABHXCHUHN TOYKHU 110 OKPYKHOCTHU

W=—=2T70
T




2o
. LleHTpOCTpEMUTENBLHOE YCKOPEHUE TOUKH:

2
a,,=—=w R

nc

R
. [lonHoe yckopeHue MaTepralibHON TOUKHU

Teépnoe Teno. [locTtynaTtenbHOE U BpaliaTeIbHOE

1.1.9
JBH>)KEHUE TBEPJIOTO TEJIa
1.2 JMHAMUKA
1.2.1 Nuepuumanenbie  cuctemsl  orcyéra. llepBelii  3aKkOH

Hsrotona. IIpunuun otHocuTensHOCTH ['anumes




Macca Tena. IIToTHOCTE BelliecTBa:

P
1.2.2
%
m
CI/IJ'Ia. HpI/IHHI/IH Cyneprno3nuunmn CHUiI:
FpaBHoqeﬁCTB = F1+F2+“ .
F
paBHO/IEICTB
1.2.3




1.2.4

Bropoii 3akon HeroTona: juis MatepuansHoi Touku B CO

- -

F.,=ma,




Ap=FAt

A
p
F
At
npu
ﬁ:const
F
const
1.2.5 _—* "
Fm F21

Tpetuii 3akoH HproTOHA 1171 MaTepUaibHbIX TOYEK:




1.2.6

3aKOH BCEMHPHOTO TATOTCHUS: CHJIBI MPUTHKCHHUS MEKIY
TOYCYHBIMU MAaCCaMHU paBHBI
m, m,

F=G—5




Cuna tspkectu. LleHTp TskecTH Tena. 3aBUCUMOCTD CHJIbI

TSDKECTH OT BBICOTHI h Hax TIIOBCPXHOCTBIO IIJIAHCTHI

pagumycom RO:
mg= GMm
(Ry+h)’
mg
(R
0
J’_

h)




GMm

1.2.7

Cuna ynpyroctu. 3akoH ['yka:
F =—kx

—kx

1.2.8

Cuna tpenus. Cyxoe TpeHHe.

Cuita TpeHUs CKOJIbKEHHS:
F =pN

P

uUN

Cuia TPCHUSA ITOKOS:




IA

uUN

Koadduuument tpenus

1.2.9

JlaBiienue:

S

1.3

CTATHUKA

1.3.1

—

F

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpalICHUA:

M| = Fl, rae | — mnedo cuisl

%]

F




OTHOCUTEIBHO OCH, mpoxoasmend dyepe3 Touky O
MEPIEHIUKYIIAPHO PUCYHKY

1.3.2

Ientp macc Tena. LleHTp Macc cucTeMbl MaTEPUAIIBHBIX

TOYCK:




B OOTHOPOAHOM II0JIC TSKCCTHU

-

(Iézconst)




(
g
const)
LIEHTP MACC TeJa COBNAJAET C €r0 UEHTPOM TSKECTH
VYcnoBus paBHoBecus TBEporo tena B MCO:
‘M, +M,+...=0
1.33 V- -
\F,+Fy+...=0
HiHPar##
3akoHn [lackans
1.3.4
JaBneHwne B xkuakocTH, nokosieiicsa B UCO:
p=py*pgh
p
HiHPart#t | P
1.3.5
0
_l’_
pgh
HiHPar## 3akoH Apxumena:
1.3.6 ¢ -
F Apx:_ BBITECH
F




Apx

BBITCCH

€CJIM TEeJIO U KuAKOCTh nokosATcsa B CO, To

FApx: pg VBbITeCH

Ap

pgV

BBITEC
H

VYcioBue miaBaHus TEN

1.4

3AKOHbBI COXPAHEHN A B MEXAHUKE




Nmnynbc MaTepuanbHONU TOYKH:
p=my
p
HHPar#Ht
1.4.1
m
v
NMmynbec cuctemsl Tei:
pP=ptp+...
p
HHHP arfHH#
1.4.2 -
p
1




3aKOH U3MEHEHUS ¥ COXPAHEHHS UMITYJIbCa:
B UCO

A};:A(;1+;2+"'):ﬁ1BHemHAt+ﬁ:2BHEIHH

HHHP arfHH#
1.4.3

A(

At+...




1BHEIIH

At

2BHELIH

At




A(

B MCO , ecniu

- - -

Ap=A(p,+p,+...)=0




, €CITH

4
4

1 BHelH + 2 BHelIH +

1BHEIIH

2BHEUIH

PeakTuBHOE IBMKEHUE

HHHP artH#
1.4.4

F

PaGoTa criibl Ha MajIoM MNEPECMCIICHUU




.11=|}*:|-|.-i'-.}7|-cns a=F -Ax

ax F

D
MOoOIIHOCTD CHIBL:

€CIJIM 32 BpeMsI

At
1.4.5
At
paboTa CHIIbl U3MEHSETCS Ha , TO MOIIHOCTb CHJIBI
AA
P=— =F-v-cosa
At Ar—)
Kunetnueckast sHEpPrus MaTepruagbHON TOYKHU:
mv? pz
EK]AH: =
2 2m
E
K1
H
1.4.6

my




3aK0oH M3MEHEHMS KUHETUYECKOU OHCPIUU CUCTEMBI

Matepuanbibix Touek: B MICO AExkun = A1 + A2 + ...

1.4.7

IloTennuanpHas SHEPrus:

JJ1s1 IOTCHUUAJIBHBIX CHUJI
A,=E LAE

210TeHL TIOTEeHI]

E

1noTeHr -

lnoreHIy




210TeHI]

IMOTEHI]

IToTenuumanbHas YHEPIrUs MATEPUATILHOM TOYKH B
OJTHOPOJIHOM I10JI€ TSKECTH:

E =mgh

MOTeHL]

TIOTEHI]

mgh

[TorenuuanbpHas SHEprus ynpyro aeGopMUpOBaHHOTO

TCJa:

2
_kx
MoTeHL| — 2

E

TOTEHI]




3aKOH U3MEHECHUS U COXpPAaHCHUA MEXaHHYECKOU OHEPTHHU:

Erex = B + EH-:IIEHZII-
1.4.8 B IICO AE,sx = Agcex menorenn. can,
B IIC:D ﬂ.E}.:Ex = {].. 2CIIH ABE'EE HeIIOTEHII. CHT = [}

MEXAHWYECKUE KOJIEBAHMA 1 BOJIHBI

I'apmoHnueckue  KojneOaHUs ~ MaTepUaIbHOM  TOYKH.
Ammumatyna u ¢asa  konebanmil. KuHemartmueckoe
OIUCaHHUE:

w(f) = Asin( of +9, ).

v.(f)=x.

a(f=(v), =—o'x)=a +a'x=0,
IJIe X - CMEILEHUE U3 PAaBHOBECHS.
JluHaMmudeckoe onvcaHue:

1.5.1 ma,=—kx,

ma




rac

k=mw

k
mao

2
. 9TO 3HAYUT, YTO

F =—kx.

F

X
—kx.

DHepreTuveckoe OMKCaHHE (3axoH COXPaHCHHUS

MEXaHUYECKON IHEPTUN):

2 2 2 2

CBsi3p aMIUIUTY/bl KOJIEOAHUM CMELIEHUs MaTepUabHON
TOYKH C aMIUIMTyJaMH KoyieOaHuii e€ CKOpoCTH U

YCKOPEHUSL:

U =04, a. =4

1.5.2

Ilepuon u yactoTta KoJeOaHUA:

[leprong Manbix cBOOOIHBIX KOJICOAHHMI MATEMATHUECKOTO

MasTHHKaA.




T'=2m i
E

Ilepros cBOOOIHBIX KOsI€OaHUI NPYKUHHOTO MasiTHUKA:

1
T =dep |

Ik

1.5.3

Beinyxnennsie  koseOanus. Pezonanc. Pe3onaHcHas

KpHBast

1.5.4

[lonepeunsle u  npopoibHble  BoiHbL.  CKOpocCTh

pacnpoCTpaHEeHUS U JUIMHA BOJIHBI:

)\:vT:2
v

Wutepdepennys u audpaxiyst BOJIH

1.5.5

3Byk. CKOpOCTb 3ByKa

MOJIEKVYJISAPHASA ®U3UKA. TEPMOANHAMUKA

2.1

MOJIEKVYJISAPHAS ©®U3UKA

2.1.1

Mogenu CcTpoeHUsT ra3oB, JKHIKOCTEW W TBEPIBIX TEl.

HYCTB TCPMOANHAMHYCCKAA CUCTCMA (TCHO) coctouT u3 N




OAVHAKOBBIX MOJICKYIJI. Torz[a KOJIMYECTBO BCIICCTBA

N, u

rae




— 4ucao ABoragpo, m — Macca CUCTEMBI (Tena),

U

H

— MOJIIpHaA Macca BCUICCTBA

2.1.2 TennoBoe ABUXKEHNE AaTOMOB M MOJIEKYJI BEIIECTBA
2.1.3 B3auMopaelicTBUE 4acTHI] BellleCcTBa
2.14 Huddyszus. bpoyHoBckoe nBuxeHne
2.1.5 Mopens uneansHoro raza B MKT
CBsi3p MEXIy JaBlIE€HUEM M CpeAHEW KUHETUYECKOU
SHEprueil  IMOCTYNMaTelbHOrO  TEIUIOBOTO  JIBHIKEHUS
MOJIEKYJI UJIeaIbHOro ra3a (ocHoBHOE ypaBHeHue MKT):
p Lmnoi=2n [ Mo I 2n Z
R =7 =S o
3 3 2 ) 3
rae m0 — macca OJTHOW MOJIEKYJIHI,
N
n=—
\%4
n
2.1.6 _
v
N
- KOHILICHTPALIHSI MOJIEKYJ
2.1.7 AoGcomoTHas Temnieparypa: T =t +273K
2.1.8 CBs3p TemIeparypbl Tra3a CcO CpeHeW KUHETUYECKOM




3Hepmel71 IMOCTYNATCIIBHOI'O TEIIOBOTO JABHXKCHHA €I'0

MOJIEKYJI:

I 2

P =EkT
2 ) 2

VYpaBuenue p = nkT

2.1.10

Mogens uaeaabHOTO Ta3a B TCPMOANHAMUKCE!

(Vpaprenne Merrereera — Kiareipora
| BeIpeuKeHHE /U1 BHYTPeHHEH 3HEPIHH

VpaBHeHNe MeHeneeBa — KiameiipoHa (mpimel

JATICIT):
oV =""RT =vRT = NkT, p=PRL
L L

BrIpakeHHe 1A BHYTPeHHell 3HepPril 0HOATOMHC
rasa (IpIMeHIIMEIe (DOPMEI 3aIIIICH);
3 im

L_=—".’RT=£;“\H(T=——RT=1’C T=ipV
2 2 21 o2

2.1.11

3akoH JlanbTOHA JIJ1s1 TaBJIICHUSI CMECH PA3pPEKEHHBIX Ta30B:

p:p1+p2+...

S




2.1.12

N3onpouieccsl B pa3pe’KEHHOM I'a3e ¢ MOCTOSHHBIM YHCIOM
MoJieKya N (C MOCTOSIHHBIM KOJIMYECTBOM BELIECTBA V):
mzorepma (T = const): pV = const

uzoxopa (V = const):

P = const
T
T
p
const
u3o0apa (p = const):
V_
—=const
T




const

I'pacuueckoe npencraBieHne n30poreccoB Ha pV-, pT-u
VT- nuarpammax.

OO0BbeIMHEHHBI Ta30BbIA 3aK0H:

PV _ const
T

const

JJI1 ITIOCTOSAHHOI'O KOJIMYECTBA BEIICCTBA V.

HaCBIHIGHHI)IG N HCHACBLINICHHBLIC IIaphbI. KadecTtBenHas

3aBUCUMOCTD IINIOTHOCTHU M AABJICHUS HACBIIOCHHOI'O IIapa

2.1.13
OT TeMIepaTypbl, HX HE3aBUCUMOCTb OT 00b&éMa
HACBIIICHHOTO IMapa
BrnaxnocTs Bo3myxa.

2.1.14

OTtHOCHUTENIbHAS BIAKHOCTD:




pnapa(T)

pnapa(T)

o= T)

p HacblIapa (

-

p
HachIapa
(D
p
nap
a
(D
P
HACBIIIapa
(D
p

nap

T)

p HacblIapa (




)

N3MeHeHue arperatHbiX COCTOSIHMM BELIECTBA: MCIAPEHUE

2115 Y KOHJICHCAIUsl, KUTIEHUE KUKOCTH
5116 V3meHeHne arperaTHBIX COCTOSHUII BelIecTBa: IUIaBIICHUE
o Y KPUCTAJUTH3AIUS
2.1.17 [TpeoOpazoBanue YHEPTUH B Pa30BBIX MEPEX0oaax
2.2 TEPMO/JVHAMUKA
2.2.1 TernnmoBoe paBHOBECHE U TEMIIEpPATypa
222 BryTtpenHssa sneprus
Temonepenaya kak cmoco®0 W3MEHEHUsT BHYTPEHHEH
223 sHeprun  0e3  coBepuieHuss  paborbl.  KonBekius,
TEIIONPOBOAHOCTD, U3JIy4YEHHE
KonnuecTBo T€MIOTHI.
VY aenbHas TEMIOEMKOCTH BEILIECTBA C:
Q=cmAT
224 0
cmAT
VY nenbHas Terora napoodpazoBanus L: Q = Lm.
2.2.5 VY nenbHas TeIuIoTa miaBiaeHus A: O = Am.
VY nenbHas TeroTa cropanus Tormsa q: O = gm
2.2.6 DneMeHTapHas paboTa B TEPMOJIUHAMUKE:

A=pAV




pAV

Brruucnenune pabotel mo rpaduky mpoiecca Ha pV-

JyarpaMmme

2.2.7

I1epBbIil 3aKOH TEPMOAMHAMUKU:
Q=AU ,+A,=(U,~U,)+A,,

Y




(U

N—’

Anunabara:
Q12:0=A12:(U1_U2):A U




2.2.8 Bropoii 3akon TepmonnaamMuky. HeobpaTumele mporiecchl
[Tpuniune! aeiictBus TenaoBbix MamuH. KIT;
_ A:»am-ucr: _ QHBI“F _|Q35H| _1 |Qxcn|
2.2.9 n= B o
o Qua.rp Qua.rj:: QHH“F
MakcumansHoe 3Hauenue KII/. ukn Kapno:
2210 max 1) = M _ Ty T _ 1- Tion
oo I\_,a-?].:.a. I_FE? I_FH?
YpaBHEeHHE TEIUIOBOTO OanaHca:
Q,+Q,+Q,+...=0
0
2.2.11 1




SJIEKTPOAMHAMUKA

3.1

SJIEKTPUYECKOE I10JIE

3.1.1

OnexTpuzanusi Ten U €€ NPOSBICHUS. DJIEKTPUUYECKHI
3apsag. JlBa Buzma 3apsna. DIEeMEHTAPHBIM 2JIEKTPUYECKUN

3apsan. 3akoH COXPAHCHUA JICKTPHUICCKOI'0 3apdaa

3.1.2

B3aumopeiictBue 3apsiioB. Toueunsle 3apsaabl. 3aKOH
Kynona:
B OZJHOPOJHOM BEILECTBE C JUIIECKTPUIECKON

IMPOHUITAEMOCTBIO

H'|q:_ 1

11
g1 dmes, 17

.{::rl

.,f;l'_l

4+

F=k

DnekTpuyeckoe mnoje. Ero aeicTtBue Ha 3JIEKTPUYECKUE

3apsabl

Hanpsx€HHOCTB 3JIEKTPUYECKOTO MOJIA:




p=F

qnpoﬁHbIﬁ

TPOOHEI

"

[Tone Toueunoro 3apsna:




OOTHOPOAHOC IT0JIC:

E:COTISt .

const.

KapTuns! nMHNN HAaOPsHKEHHOCTH ATUX NOJIEN

HOTGHL{I/IaHBHOCTL QJICKTPOCTATUYICCKOI'O ITOJIA.

Pa3HocTh moTeHIIMAIOB ¥ HANIPSKCHHE:
Ap=q (¢1_¢2):_QA¢’:QU-

q(¢




HOTGHL{I/IaHBHaﬂ SHEPTrHd 3apsdlia B SJICKTPOCTATUUCCKOM

I10JIC:
W=q¢
r
q¢
A=—AW
.
—AW

IloTenmman SJICKTPOCTATUYICCKOI'O ITOJIA:

_w
¢_q




CBs3b HaHpH)KéHHOCTI/I IIOJIL 1 PaA3HOCTU IMOTCHIUAJIOB JIsL

OJIHOPOJIHOTO AnekTpocTarnyeckoro noist: U = Ed

[IpuHIUI Cynepno3unum 3JIEKTPUIECKUX MOJIEH:

- - .

E:E1+E2+...,¢:¢1+¢2+...




HpOBO,I[HI/IKI/I B SJICKTPOCTAaTHYCCKOM IIO0JIC.

VYcnoBue paBHOBeCHS 3apsA0B: BHYTPH IIPOBOJHUKA

E*=0

0
, BHYTPU U Ha MIOBEPXHOCTH MPOBOJHUKA (@ = const




318 JdIeKTpUKU B AIIEKTPOCTATUYECKOM ToJIe.
JusiiekTpudeckas IpPOHULIAEMOCTD BEIECTBA €
Konzaencarop. D1eKTpoEMKOCTh KOHIEHCATOPA:

c=4
U
C
U
q
3.1.9 DNEeKTPOEMKOCTH IIIOCKOTO KOHIEHCATOPA:

€g,S
C= q =eC,

&&




eC

3.1.10

HapaJIJIGJIBHOG COCAMHCHUEC KOHACHCATOPOB:

q=q,+q,+..,.U,=U,=...,C C,+C,+...

ELEY S

Q




Hapast

IlocnenoBaTeIbHOE COCTUHEHHE KOHACHCATOPOB:




Toc




3.1.11

BHCpFI/Iﬂ 3apPsKCHHOI'O KOHACHCATOpA:




N

2C




3.2

3AKOHBI ITIOCTOAHHOI'O TOKA

Cuna toka:
P
3.2.1 At x50
ITocTostHHbIM TOK: I = const
Jns mocTostHHOTO TOKA = It
320 VYcioBusl CylEecTBOBaHUS AIEKTPUUECKOro TOKa.
o Hanpsoxkenne U u OJIC E
3axon OMa 1 ydacTKa LEenu:
U
I=—
R
1
323
R
U
324 DNeKTpUYEeCcKoe COIPOTHBIICHUE. 3aBUCUMOCTh

COIIPOTUBJICHUA OJHOPOAHOI'O IPOBOAHMUKA OT €TI0 JJIMHBI U




CCUCHUS. YIIGJ'IBHOC COIIPOTUBJICHHUE BECUICCTBA.
l

R=p—

Ps
R
p
S
[

3.2.5 Hcrounuku Toka. 9J1C ucTrouyHuKa Toka:
E — ACTOPOHHVIXCVI}I
q

E

CTOPOHHHUXCUIT




BuyTpeHHee conpoTuBiIeHNE HCTOUYHHKA TOKa

3akon OMa 17151 TOJTHOM (3aMKHYTOI) AJIEKTPUYECKOH 1IeTIH:

E =1IR + Ir, otkyzna

1
R
3.2.6 d
E
E.r
= R
3.2.7 [TapamiensHOE COeTMHEHHE TPOBOIHUKOB:

I=11+12+..,Ul=02=_,

1 1 1
——=—4+..
R R

napasui 1 2

mapaut







[TocnenoBarenbHOE COEIMHEHNE POBOTHUKOB:
U=Ul1+02+.,11=12= .,
R, .,=R/+R,+...

Tioc

Tioc

3.2.8

Pabota snekrpuueckoro Toka: A = [Ut.
3akoH /oy — Jlenna:

Q=I’Rt

(.




Rt

Ha pesucrope

2
R:Q:A:I2Rt:IUt:%t

(&

329 MOMIHOCTB IEKTPUIECKOTO TOKA!

AAd
P=— =IU

At Ap—sl)




TennoBas MOIIMHOCTB, BBLACTIAECMAs Ha pE3NCTOPE:

., U
P=['R=—=]U
R
MOI_HHOCTB HNCTOYHHKA TOKA.
AA
_ ©T. CHIT ]
B = T =Er
4 Ar—l)

CBO6OI[HBI€ HOCHUTCIIN QJICKTPHUICCKUX 3apsga10B B

IIPOBOJHUKAX. MexaHu3Mbl TPOBOJUMOCTH  TBEPIBIX

3210 METaJJIOB, PAaCTBOPOB M PACILIaBOB JIEKTPOJIUTOB, T'a30B.
ITonynpoBoauuku. 1101ynnpOBOJHUKOBBIN U0
3.3 MAI'HUTHOE I1OJIE
3.3.1 MexaHuyeckoe B3aUMOJEHCTBUE MAarHUTOB. MarHuTHoe

nojne. Bekrop  MarHuTtHOM — wHAYKUMH.  [IpuHUmMn

Cyneprno3nugunu MaroHuTHbBIX MoJei:

3 3 -

:é1+é2+...




Jluann wHAyKOMM MarHuTHOro mnons. KaprtuHa nmHuMM
UHAYKIUH MAarHuTHOTO T10JIs1 II0JIOCOBOI'O u

HOI[KOBOO6p33HOFO IOCTOSAHHBIX MarHuToOB

332

OneiT Opcrena. MarHuTHOe M0Jie€ MPOBOJHUKA C TOKOM.
KapTuHa JIuHUI MHIYKIMM MarHUTHOTO TOJIS JUJIMHHOTO
IpsIMOrO  IMPOBOJAHMKA M 3aMKHYTOI'O  KOJIBLIEBOI'O

IMpOBOAHHKA, KaTYIIIKKU C TOKOM

3.33

Cuna Amrepa, €€ HaIpaBJICHUE M BEIMYMHA:
F ,=IBlsina

IBlsino.
, TJIE 0L — YTOJI MEX/Ty HalpaBJICHUEM IPOBOTHUKA U BEKTOPOM

334

Cuna ﬂopeHua, eé HaIpaBJICHHUC U BCIIMYNHA:




1op= | q | vBsina

Jlop

| ¢ | vBsina
IJIe 0 — yroJl MEKIy BEKTOPaMH

o3

Vv

4

. ,)_—[BI/I}KGHI/IG 3apHX(6HHOﬁ JaCTHUILIbI B OJHOPOAHOM MAarHuTHOM
II0JIE

3.4

OJIEKTPOMAT'HUTHA A UHYKIUA

3.4.1

[ToTok BEeKTOpa MAarHUTHOM MHIYKLIUU:
®=B,S=BScosa




BScosa
B

7
4
G729

34.2

SABnenue sekTpoMarHuTHON MHAYKIMKU. DJ1C nHayKIMn

343

3aKOH 3JIEKTPOMarHuTHON MHAYKIMu Dapajnes:

34.4

O/1C uHAyKIMY B IPSIMOM IIPOBOJAHUKE JUTMHOM |,

ABMKYHIEMCS CO CKOPOCTBIO

1%

(vil)




)

B OJJTHOPO/IHOM MarHUTHOM 1ojie B:
| E; | =Blvcosa

| E

Blvcosa

, TJIE 0L — yTOJI MeXAy BEKTOopoM B u Hopmaiibio

S

n

K IJIOCKOCTH, B KOTOPOH1 JIeXKaT BEKTOPBI

e

Luv




; €CIIH

TO

4

| E; | =Blv




Blv

345 [IpaBusno Jlenna
NHIyKTUBHOCTB:
=2
I
L
I
346
D
,um @ = LI

Camounnykuus. 9JIC caMOMHAYKITUU:

E. :_Lg\d =—LTl
At

L

A F—)

3.4.7

:‘)Hepl"l/lﬂ MAarauTHOI'O IOJIA KaTYIIKH C TOKOM:

:L—-[z

WL2




LI

3.5

OJIEKTPOMAT'HUTHBIE KOJIEFAHMA 1 BOJIHBI

3.5.1

Konebartenbubiit kKoHTYp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE

KoseOaHus B UI€aTbHOM KOJiebaTeTbHOM KOHTYPE:

Itj'| F_| =gﬂu-":=|11|_ C!ZIT—EPS |
| / J

%
|

®opmyna TomcoHa:

27

LC

, OTKy/1a

£(t) =g, = 3., 05 ot +,) =, cos(cot +y)

T=2n«/ﬁ




LC

CBsi3p aMIUIMTYABI 3apsia KOHJEHCATopa C aMIUIUTYI0N
CWJIbl TOKa IpU  CBOOOJHBIX  DJIEKTPOMArHUTHBIX

KoJIcOaHUSX B nacajibHOM KoJiIe0aTeIbHOM KOHTYpC:




_  max

qma.x -
)]

3aKOH COXpaHEHHUsl SHEPTUU B HUJEATbHOM KojeOaTelbHOM

KOHTYpe€:
3.5.2
3.53 BrIHyXIeHHBIE 3JIeKTpOMarHuTHbIE Koniebanus. Pesonanc
Ilepemennbii  TOk.  IlpomsBoxcTtBo, nepemada U
noTpeOIeHue IEKTPUUECKON SHEprun
2 cu’ LI’ cu’_ LI’
+ = o — =X — const.
2 2 2 2
CaoiicTBa 3JIEKTPOMArHUTHBIX BOJIH. B3aumnas
OpUEHTAlMsI BEKTOPOB B DJIEKTPOMATHUTHOW BOJIHE B
BaKyyMe:
E1lBlc
E
4
3.5.5
B
4
c
356 [MIxana JJIEKTPOMAarHUTHBIX BOJIH. [Ipumenenne
5.

QJICKTPOMAIrdMTHBIX BOJIH B TCXHUKEC U 6BITy




3.6

OIITUKA

[IpsimonuHeiiHOE pacnpocTpaHeHHE CBEeTa B OJHOPOIHOMN

3.6.1
cpene. Toueunslit uctouHuk. Jlyd ceera
3aKOHBI OTPa)KEHUs CBETA.
a=p
o
3.6.2
alp
V4 4 L i
3.6.3 [TocTpoeHue n300pakeHUI B TUIOCKOM 3€pKajie
3aKOHBI PEJIOMIICHHUS CBETA.
[Ipenomnenue cBera:
n, sina =n, sinf3.
n
1
sina
3.64 =
n
2
sinp.

AOCOTIOTHBIN MTOKa3aTeb MPEITOMIICHHUS:




abc

OTHOCHUTEIBHBIN OKA3aTENb MPEITOMIICHUS:

nZ vl
n =—=—

oT




n,

)

Xon 1yden B Ipu3Me.

VI =V, iy =1k,
CoOoTHOIIEHHE YacTOT M COOTHOIICHHUE JJIMH BOJIH IIpU
Iepexojie  MOHOXPOMATHYECKOTO CBETd 4Yepe3 IPAHHILY

pasjciia ABYX ONTHYCCKUX CPC:

3.6.5




ny,<mn, n,

o ¢
[TonHoe BHYTpeHHEE OTPaKEHHUE.

[TpenenbHBIN yron NOJIHOrO BHYTPEHHETO OTPAKEHUS
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CoOuparoniyie W pacceuBarouIve JHUH3bI. TOHKas JWH3a.

DOKYyCHOE PACCTOSHUE U ONTUYECKAsl CUJIa TOHKOM JIMH3BI:

p=1
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D
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dopmyiia TOHKOH JTMH3bI:
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VBenuueHue, faBaeMoe JIMH30M:
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B cnyuae pacceuBaronie TMH3bL:
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XOI[ Jy4a, Ipomeamero JMH3Yy 1o MPOU3BOJIBHBIM YITIOM
K e€ raBHOU onTrueckoit ocu. [locTpoenue n3oOpakeHui
TOYKH M OTPE3Ka MPsIMON B COOMPAIOIIUX U PACCEHBAIOIINX

JIMH3aX U UX CUCTEMax

doroamnmapaT Kak ontayeckmii mpubop. I[maz  kak

3.6.9
OIITHYCCKasd CUCTEMA
Wntepdepeniuss  cBera.  KorepeHTHble  MCTOYHUKHU.
VYcnoBust HaONMIOAEHUS MaKCUMyMOB W MHHHMYMOB B
UHTEP(PEPEHIIMOHHON KapTHMHE OT JBYX CHH(]A3HBIX
KOTCPCHTHBLIX UCTOYHHUKOB:
3.6. )
A
MAaKCIIMYMBI — A=2m—, m=0,x1.+2.£3
v}
MITHIIMYMBET — $=E2u.‘+1_]:, m=0+1+2 +3_
3.6.11 Hudpakuus cseta. udpaxkuuonHas pemérka. YcioBue

Ha6J'IIO,I[CHI/IH TJIaBHBIX MAKCHMMYMOB IIpU HOPMAJIbHOM
MaaCHUM MOHOXPOMATUYCCKOTI'O CBCTA C IIJII/IHOI71 BOJIHBI A

Ha peméTKy ¢ nepuogom d:

dsing,=mA,m=0,+{—1,+(—2,+(—3,...
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3.6.12 Jucnepcus cera
4 KBAHTOBAS ®U3UKA
4.1 KOPITYCKYJISIPHO-BOJIHOBOU 1Y AJIN3M
4.1.1 l'unote3a M. [1nanka o kBanrax. ®opmymna [lnanka: E = hv
4.1.2 ®dotonbl. DHEeprus GoroHa:

E:hvzh—)\C:pc
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WNmnynbe ¢poTona:
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413 ®oroadpdexr. Onbitet A.I.  CromeroBa.  3aKOHBI
o dhoTorpdexra
VYpaBuenue DitHmreitHa 1151 hoTodrddexra:
EQ)OTOHa =A BBIXO'U'a'l' EKI/IH max >
(otoHa
4.14
ABBIXOMA
+

KHUHmMax
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JlaBieHue cBeTa.
JlaBneHue  cBeTa  Ha  MOJHOCTBIO  OTpaXKaroUlyro
MOBEPXHOCTh M HA  TOJHOCTHIO  TMOTJIOHIAOIILYIO

IMOBCPXHOCTH

4.2

OU3NKA ATOMA

4.2.1

IInanerapHas mozenb aroma

422

[Toctynarer bopa. U3nmydenue u normiomieHre GOTOHOB TpU
nepexo/ie aToMa ¢ OJJTHOTO YPOBHS SHEPTUH HA JPYTOM:

hv,, = he =|E,-E

mn . m |

Y
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JInHenyaTele CIEKTPBI.

CrexTp ypoBHEN 3HEPruu aToMa BOJ0OpOJIa:

—13,63B
E =_2°% 123, .

"
i

4.3

OU3NKA ATOMHOI'O AIPA

4.3.1

Hyxnonnas mozens siapa ['eiizen6epra — MBanenko. 3apsin

sapa. MaccoBoe uncio saapa. M3oTonsl

432

PaanoakTUBHOCTE.

Anbda-pacnan:




A Ad 4
bera-pacna.

DNeKTpOHHBIN B-pacman:

A A 0
zX2z Y + je+v,

[To3uTpoHHBIN PB-pacnan;
X Y+ Je+v,

FaMMa-mnyHeHHe

433

3aKkoH pPaaruOaKTUBHOI'O paciiajia:

—t
N(t)=Ngx2T"

N(@)

—t

[Iycth m — Macca paMOaKTUBHOTO BellecTsa. Toraa




-t
m(t)=m,x2"

m(t)

434 Anepurie peakiuu. Jlenenue u CUHTE3 sIep




YYEBHO-METOJNYECKOE OBECIIEYUEHUE OBPA30BATEJBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJTBI /151 VYYEHUKA

» ®usuka, 10 knacc/ Mskumes I'.41., Byxosues b.b., Corckuiit H.H.; mon penakiueit
[TapdenTtreBoit H.A. AknonepHoe obmmectBo «M3natenscTBo «IIpocBemnienuney
» ®usuka, 11 kmace/ Mskumes I'.J1., byxosnes b.b., YUapyrua B.M.; non penaxiueit
[TapdentneBoii H.A. AkimonepHoe o0miectBo «M3aarenscTBo «IIpocBemienue»

 Aknroneproe obmiectBo «M3marensctBo «lIpocBemenue» 3agaunuk mno gusuke 10-11

kiace / PeimkeBuy A.I1.

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

*CoopHuk 3ana4 no ¢puzukel0-11 kmaccel. Yrmyonéunsiii yposens / [TapdentreBa H. A.
« ®usuka. Paboune nporpammel. [Ipeamernas muaus yuebuukos "Knaccnueckuii Kypce". 10-

11 xnaccer / latanuaa A. B.

* Terpaas nns mabopatopusix padot no usuke, 10, 11 k. / [TapdhentreBa H.A.

HHUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

* https://m.edsoo.ru/7f416194
* http://resh.edu.ru/subject/28/7
* http://class-fizika.ru
* Buptyanbsnbie madoparopusie padboThl: https://efizika.ru Equnas xomnexius [{OP:
* http://school-collection.edu.ru/collection/ n-t.ru DnexTpoHHas 6MOINOTEKAa HAyKa U TEXHUKA:

https://n-t.r
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