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INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke Ha ypoBHE cpefHero odmiero oOpa3oBaHusi pa3paboTaHa Ha
OCHOBE TIOJIO)KEHUH U TpeOOBaHMM K pe3yibTaTaM OCBOCHUS OCHOBHOW 00pa30BaTeIbHOM
nporpammel, npeacraBieHHbIx B ®I'OC COO, a Takxke ¢ ydérom (enepanbHOl padbodeit
nporpaMMbl Bocniutanuss U KoHuenuuu mnpenonaBaHus ydeOHoro mnpenmera «®Pusuka» B
oOpa3oBaTelnbHbIX opraHuzanusax Poccuiickoit ®enepanuu, peanu3ylOIIUX OCHOBHBIE
o0pa3oBaTesibHbIE IPOTrPAMMBI.

[Iporpamma 10 (¢u3KMKe ompenenser o00sS3aTeNbHOE MNPEIMETHOE COJCpKAHMUE,
YCTaHaBJIMBAET PEKOMEHIYEMYIO MOCJIEI0BAaTEIbHOCTh M3YUEHHMs] TEM U Pa3/ieloB yueOHOTro
npeaMera ¢ Y4€TOM MEXIPEIMETHBIX M BHYTPUIIPEIMETHBIX CBSA3€H, JIOTHKH Y4eOHOTO
npolecca, BO3PAaCTHBIX oOcoOeHHocTed oOyuwaromuxcsd. Ilporpamma 1o ¢usuke naér
IpEeJCTaBICHNUE O LENAX, CONEPKAaHUH, OOIIeH CTpaTernu OOY4YeHHUs, BOCHUTAHUS U PAa3BUTHUS
o0yyaroImuxcs cpeacTBaMu yuyeOHoro npeamera «Pu3nka» Ha yriyOIEHHOM ypOBHE.

N3yuenne kypca ¢usuku yriryOJIEHHOTO YpPOBHS TO3BOJISIET pEAIM30BaTh 3a7adu
npodecCHOHAIBLHON OpUEHTAIMH, HAIIPABICHO HAa CO3JaHHE YCJIOBHM /s MPOSIBIEHUS CBOMX
UHTEJUICKTYaJbHBIX W TBOPYECKUX CIIOCOOHOCTEH KaXIbIM OOY4YalOUIMMCs, KOTOpbIC
HEOOXOAUMBl Il TNPOJODKEHUS 00pa3oBaHMs B OpraHu3aluiax MpodeccHoHaIbHOro
00pa30BaHus MO Pa3IMYHBIM (PU3UKO-TEXHUIECKUM U HHKCHEPHBIM CIICIIUATEHOCTSIM.

B nporpamme no ¢usuke onpeaensroTcs IUIAHUPYEMbIE pe3ysbTaTbl OCBOEHHS Kypca
¢u3ukn Ha ypoBHE cpemHero oOmero oOpa3oBaHMs: JMYHOCTHBIE, METaIllpeIMETHEIE,
npeaMeTHele  (Ha  yriyOnéHHOM  ypoBHe). HaydHo-MeToJoJ0ruueckol OCHOBOWM i
pa3paboTku TpeOOBaHUI K JIMYHOCTHBIM, METAlPEIMETHBIM U IPEIMETHBIM pe3yJbTaTaM
00yyaroImuxcsi, OCBOMBLIMX IIPOrpaMMy 1o (pu3MKe Ha YpOBHE CPEAHEro 00IIero oopa3oBaHus
Ha yriayOJI€HHOM YpOBHE, SBISIETCS CUCTEMHO-IESITEIbHOCTHBIN MOIXO/.

[Tporpamma 1o ¢pu3uKe BKIOYAET:

IUTAaHUpYEMbIE PE3yJbTaThl OCBOCHMS Kypca (PM3MKH Ha YriIyOJIEHHOM ypOBHE, B TOM
qucie MpeIMETHbIE Pe3yIbTaThl O rofaM o0yUYeHHUS;

cojiepxkanue yueOHoro npeamera « Pu3nkay 1mo rojgaMm 00ydeHusl.

[Tporpamma mo ¢Qu3MKe MMeeT MPUMEPHBIA XapakTep W MOXET OBITh HCIHOJIb30BaHA
YUUTEISIMU (PU3UKU [T COCTABIEHUSI CBOUX PabOUUX MPOrpaMM.

[Iporpamma 1o ¢u3MKe HE CKOBBIBa€T TBOPUYECKYIO WHUIMATUBY Y4MTeNed U
MPEIOCTABISAET BO3MOXHOCTU JUISl pPEaTU3alliy Pa3iIMYHbIX METOAMYECKUX MOJIXOJ0B K
npenojiaBaHuio (U3MKKW Ha YIIIyOJE€HHOM YpOBHE NpPHU YCIOBUH COXpaHEHHUs 00s3aTebHOM
YacTH COJIEP KaHUS Kypca.

dusnka Kak Hayka o HaumOosiee OOHIMX 3aKOHaX MHPUPOJBI, BBICTYHAas B KadyecTBE
y4eOHOro ImpeaMeTa B UIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomieM mupe. [lkonpHBI Kypc (u3MkM — cucTeMooOpa3yroUMii Uil eCTeCTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, TOCKOJIbKY (U3NUYECKUE 3aKOHBI JIeXKAT B OCHOBE MPOIIECCOB U
SBIICHUHN, W3y4aeMbIX XUMHEH, Ouonoruel, ¢uznyeckoil reorpaduel u acTpOHOMUEH.
Hcnonp30BaHWe W aKTUBHOE MpPHUMEHEHHE (PU3MUECKHX 3HAHUHW ONpPENeIuiio XapakTep U
OypHOe pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTMH B cepe SHEPreTUKH, TPAHCIOPTA, OCBOCHMS
KOCMOCa, TOJIyY€HHsS HOBBIX MaTEpUajoB C 3aJaHHBIMH cCBoicTBamu. W3ydeHue Qu3nku
BHOCUT OCHOBHOH BKJIaJg B (opMUpOBaHME €CTECTBEHHO-HAyYHOM KapTUHBI MHpa
oOyyaromierocsi, B (OpMHUpOBaHHE YMEHHIl NPUMEHSATh HAy4YHBIM METOJ IO3HAaHUS MpU
BBITTOJIHEHUH UMH Y4EOHBIX UCCIIETOBAHHA.

B ocHOBY Kkypca (hu3uku Ha YpOBHE CPEIHETO OOIIETO 00pa30BaHUs TMOJOXKEH P UIEH,
KOTOpBIE MO’KHO pacCMaTpUBaTh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoea yerocmunocmu. B COOTBETCTBUM C HEM KypC SIBISIETCS JIOTUYECKN 3aBEPIIEHHBIM,
OH COJICP)KUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKJIIOYAET KaK BOMPOCHI KIIACCHYECKOU, TaK
Y COBpEMEHHOU (DU3HKHU.



Hoea zenepanuzayuu. B cooTBeTCTBHUM C HEW Marepuan Kypca (U3HKHA OOBEIUHEH
BOKpYT (u3uueckux Teopuid. Benymmm B Kypce siBisieTcst (GOpMUpPOBaHHE MPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaT€puH, BEUIECTBE U MOJIE.

Hoea  cymanumapuzayuu. EE  peanuzanus  nOpeanosiaracT  MCIOJIb30BaHUE
TYMaHUTapHOTO MOTEHIMAaNa (U3MYECKONM HAyKH, OCMBICIICHHE CBSI3U Pa3BUTUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAK)KE C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU U HKOJIOTUYECKUMHU
npoOeMamMu.

Hoea npuxnaonoit nanpagnennocmu. Kypc (usuku  yrinyOn€HHOTO  ypOBHS
NPEANojaraeT 3HAaKOMCTBO C IIMPOKMM KpPYroM TEXHMYECKUX M  TEXHOJOTMYECKHX
IPUJIOKEHUN M3YYEHHBIX T€Opuil M 3aKoHOB. [Ipu 3TOM paccMaTpuBaroTCsl Ha YpOBHE OOLIMX
MIPEACTABICHUI U COBPEMEHHbBIE TEXHUYECKUE YCTPOICTBA, U TEXHOJIOTUU.

Hoea 3xonozuszayuu peanuszyercs MOCPEACTBOM BBEIEHUS DIIEMEHTOB COJECpKaHUS,
MOCBSIIEHHBIX IKOJIOTUYECKUM MPOOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTHH, a TaKKe 00CYKIACHHUS MPOOJIeM PallMOHAIBHOTO MPUPOIOTIONb30BAHUS
U DKOJIOTUYECKOM 0€30IacHOCTH.

OcBoeHue copep kaHust MPOrpamMMbl IO (PU3HKE TOIHKHO OBITH MOCTPOSHO HA MPUHITUITAX
CUCTEMHO-/IeITeIIbHOCTHOTO noaxoaa. g husuku peanusanus 3TUX NPUHLIUIOB Oa3upyercs
Ha HCIIOJIb30BaHIH CaMOCTOSITEIBHOTO IKCIIEPUMEHTA KaK MMOCTOSIHHO JACHCTBYIOLIETO (PakTopa
yuebHOoro mpouecca. /[ yriyOon€HHOro ypoOBHA — O3TO CHCTEMa CaMOCTOSTENLHOTO
YYEHHUYECKOTO SJKCIIEPUMEHTa, BKIIIOYAIOMIET0 (POHTAIBHBIE YYEHHYECKHE OIBITHI TPH
M3Y4YeHUH HOBOTO Marepuana, jabopartopHbie paboThl M paboThl mpakTukyMma. [Ipu sTom
BO3MOXHBI JIBa CIIOCO0a peamu3aniy GU3NIECKOro MpakTUKyMa. B mepBom cirydae mpakTHKyM
npoBoautcs 0o B koHie 10 u 11 kmaccos, mubo0 mociie MepBOro U BTOPOTO MOTYTOAMI B
KaXJIOM M3 3THX KJacCcoB. BTopoii crmocod — 3T0 MHTErpanusi padoT MpaKTUKyMa B CUCTEMY
1ab0paTOpHBIX paboT, KOTOPbIE IPOBOASTCS B Mpoliecce u3yueHus pasaena (temsl). [Ipu sTom
nox paboTaMM NpPAKTUKyMa IOHMMAETCS CaMOCTOSITEIbHOE HCCIEIOBAaHUE, KOTOpOE
MIPOBOAMTCS M0 PYKOBOJCTBY CBEPHYTOT0, 0000IIEHHOTO BUAa O€3 MOIIAroBOil HHCTPYKIIHH.

B nporpamme no ¢usmke cucremMa y4eHUYECKOro 3KCIEPUMEHTA, JIa0OpaTOPHBIX paboT U
MpaKTUKyMa TIPEJCTaBI€HAa €IWHBIM TiepedyHeM. BpiOOp TeMaTuku M O3TUX BHUJOB
YUEHUYECKUX TMPAKTUYECKUX pabOT OCYIIECTBISETCS Yy4YaCTHHUKaMU 00pa3oBaTebHOTO
npolecca HUCXOAs U3 O0COOEHHOCTEH MOYypOUYHOrO IUIAHMPOBAHMS M OCHAIIEHUS KaOuHeTa
¢uzuku. I[lpm sToM obecrneunBaercss OBIaJeHUE OOYYAIOUIMMHCS YMEHHUSMHU IPOBOAMUTH
npsiMble U KOCBEHHBIE H3MEPEHHS, HCCIEAOBAHUS 3aBUCUMOCTEH (U3UYECKUX BEIHYUH H
MIOCTaHOBKY OIIBITOB MO NMPOBEPKE MPEAT0KEHHBIX THIIOTES.

Bonpiioe BHUMaHME yaenseTcs PEelIeHUI0 pacyETHRIX U KaueCTBEHHBIX 3adad. [Ipu sTom
JUIsL pacd€THBIX 3a7au MPUOPUTETOM SIBIISIOTCA 3a/laydl C SIBHO 33JJaHHOW M HESBHO 3a/laHHOU
¢bu3nveckoil MoeINbIo, MO3BOJISAIONINE TPUMEHSTh U3yUEHHbIE 3aKOHBI U 3aKOHOMEPHOCTH Kak
U3 OJIHOTO pazjenia Kypca, Tak U UHTErpupys NpUMEHEHUE 3HaHUU U3 pa3HbIX pasnaenos. g
KaueCTBEHHBIX 3aJa4 TMPUOPUTETOM SBISAIOTCA 3a/JaHUsd Ha OObBSCHEHHUE/TIpe/icKa3aHue
NpoTeKaHus (PU3MUECKUX SIBJICHUH U MPOLECCOB B OKPYXAIOIeH KU3HU, Tpedyrolue BbIOopa
bu3HYECKON MOAENH JJIsi CUTYAIlUHU MPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBunm ¢ tpeboBanusmMu DPI'OC COO k maTepuasbHO-TEXHUYECKOMY
o0ecreyeHno y4eOHOro rnporecca Kype GU3uKy yriyOJaEHHOTO YpOBHS HAa YPOBHE CPEIHETO
oOmiero oOpa3oBaHUs JODKEH M3y4yaThCsl B YCJIOBUAX IpeIMeTHOro kabmHera. B kaOunere
Gu3MKK JOMKHO OBITh HEoOXOoAMMOe IJlabopaTopHOe OO0OpYyJOBaHHWE MJis BBINOJTHEHUS
YKa3aHHbIX B IporpamMme no (QU3MKe YYEHHYECKHX OIBITOB, JAOOPAaTOpHBIX paboT U paboT
MPAKTUKyMa, a TAKXKe IEMOHCTPAIMOHHOE 000PY/IOBaHHE.

JleMoHCTpanmoHHOE 000py/nOBaHHEe (OPMHUPYETCS B COOTBETCTBHH C IPUHITUIIOM
MUHUMAJIBHON JIOCTATOYHOCTH M O00ECTIeUYNBAET MOCTAHOBKY MEPEYUCICHHBIX B MPOTrpamMme Mo
¢u3MKe KIHOYEBBIX JAEMOHCTpAaLUN JUIsl MCCIEAOBAHUS M3y4aeMbIX SIBICHUH M IPOIECCOB,
IMIOUPUYECKUX U (DYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHIA.



JlaGopaTopHoe o0oOpyIOBaHUE /I YUCHUUYECKHX MPaKTUYECKHX paboT dopMupyercs B
BUJIC TEMAaTUYECKUX KOMIUIEKTOB M 00eCIeunBaeTcs B pacyére OJHOrO KOMIUIEKTa Ha JABYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKThl Ja0OpaTOPHOro OOOPYIOBaHUS JOJIKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAaHMH aHAJOTOBBIX U IHM(POBBIX MPUOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIbHBIX CUCTEM B BUJIE LIU(POBBIX JIAOOPATOPHIL.

OCHOBHBIMU TIENISIMU U3Y4EHUs (GPUUKU B 00ILIEM 00pa30BaHUU SBISIFOTCS:

dopMHpoBaHHE UHTEpeca U CTpeMJIeHUs OO0ydaroluxcsd K HaydHOMY H3yYCHHIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;

pasBUTHE INPEACTABICHUH O HAydHOM METOAE IHO3HaHuiA M (HOpMHUpPOBaHME
M CCJIEIOBATEIBCKOIO OTHOIIEHUS K OKPYXAIOIIUM SIBICHUSM;

(GopMHpOBaHHE HAYYHOTO MHPOBO33PEHHS KakK pe3yibTaTa HU3y4eHHs OCHOB CTPOCHMS
MaTepuu U GyHAaAMEHTAIBHBIX 3aKOHOB (PU3HKH;

(dopMHpoBaHHUE YMEHUI OOBACHATH SIBICHUS C MCIIOJIB30BaHUEM (U3UYECKUX 3HAHUN U
HAyYHBIX J10Ka3aTEIbCTB;

(dopMHpoBaHUEe NPEACTABICHUNH O posid (PU3MKU Ul Pa3BUTHS APYIMX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHIA;

pa3sBUTHE MPEACTaBIECHUN O BO3MOXHBIX cdepax Oyaymeill mnpodeccuoHaaIbHON
JIESITEIBHOCTH, CBSI3aHHBIX C (U3UKOH, NOJArOTOBKAa K JalibHEHIIEMY OOY4YEHHMIO B 3TOM
HalpaBJICHUU.

Joctuxenune 3THX Liejed 00ecreuyrBaeTCsl PelieHueM CIEAYIOLUX 3a1ad B Ipoliecce
u3ydeHust Kypca GU3MKU Ha ypOBHE CpeHEro o01iero o0pa3oBaHus:

npruoOpeTeHne CUCTeMBbI 3HAaHWK 00 O0mUX (U3UYECKHUX 3aKOHOMEPHOCTSAX, 3aKOHaX,
TEOPHSIX, BKIIIOUAsi MEXaHUKY, MOJIEKYJIIPHYIO (DPU3UKY, JJIEKTPOJUHAMUKY, KBAHTOBYIO (DU3UKY
Y 3JIEMEHTHI aCTPO(U3HKH;

dopMHpoBaHHE YMEHMM MNPUMEHATh TEOPETUYECKUE 3HAHUS JUIsl  OOBACHEHMSA
¢u3nUecKuX SBICHUH B MPHUPOJIE W I MPHHATUS MPAKTUYECKUX PEIICHHN B TOBCEIHEBHOM
KHU3HH,

OCBOEHHUE CIIOCOO0B PELIEHUs PA3IMYHBIX 3ajau C IBHO 33/1aHHON (PM3NYECKON MOJIEIIBIO,
3aja4, MOAPA3yMEBAIOLINX CaMOCTOSTENIbHOE CO3/laHhe (DU3MYECKONW MOJETH, aJEeKBaTHOM
YCIIOBUSIM 3aJ]aui, B TOM YHCJIE 33]1a4 HHKEHEPHOTO XapaKTepa;

NOHUMaHHe (PU3MUECKUX OCHOB M TPUHIUIOB JEHCTBUS TEXHMYECKHX YCTPOMCTB M
TE€XHOJIOTHYECKHX IPOIIECCOB, MX BIUSHUS HA OKPYKAIOLIYIO CPENY;

OBJIQICHUE METO/IaMU CaMOCTOSTEJILHOTO IUIAHUPOBAHUS W MPOBEACHUS (PU3NYECKHX
HKCIIEPUMEHTOB, aHalu3a W HHTEPHpETaluud HHPOpMAIUH, OMNPENCIICHUs JIOCTOBEPHOCTH
MOJIy4EHHOTO pe3ysbTara;

CO3/1aHME€ YCJIOBUW JJIsi Pa3BUTHS YMEHUH IMPOEKTHO-UCCIIENOBATEIbCKON, TBOPUYECKOM
NeSITeTbHOCTH;

pasBuTHE UHTEpeca K chepaM MpodeccuoHaIbHOMN 1eATeNbHOCTH, CBI3aHHOM ¢ (PU3HKOM.

B coorBerctBun ¢ TpeboBanusmMu DPI'OC COO yrnyOn€HHBIA YpOBEHb H3YyUEHUS
yaeOHoro mpeamera «®du3uka» Ha YPOBHE CpEIHEro oOIIero oO0pa3oBaHMsI BBHIOMpPAETCS
00y4aromuMuCs, TUIAHUPYIOIUMH MPOAOJDKEHHE 00pa30BaHMs MO CIEHUATBHOCTAM (PU3HUKO-
TEXHUYECKOTO MTPOQUIIS.

Ha wu3yuenue ¢usuku (yrinyOn€HHBIM ypOBEHb) Ha YPOBHE CpeIHEro oOIlero
obpazoBanust orBoauTtcs 340 gacos: B 10 kiacce — 170 gacoB (5 gacoB B Heenmo), B 11 kmacce
— 170 gacoB (5 yacoOB B HEJIEINIO).

[Ipennaraemelii B mporpamme mno (u3uke nepeueHb J1a0OpaTOPHBIX U MPAKTHYECKHX
paboT sABIsIETCS PEKOMEHIOBAaHHBIM, YUUTENb JIeNaeT BBIOOP MPOBEACHUS 1a00PaTOPHBIX padoT
Y OTIBITOB € YYETOM UHAMBUAYAIBHBIX OCOOEHHOCTEH 00yUaroINXCs.



COJAEP)KAHUE OBbYYEHUA
10 KUIACC

Pazgen 1. Hayunblii MeTO/ MO3HAHUSA NPUPO/bI.

dusuka — (pyHIaMEHTaNbHAs Hayka o mpupojae. HayuHblii METOJ] MO3HAHUS M METOJBI
UCCIIeIOBaHMs (PU3NUYECKUX SBIICHUM.

DKCIepUMEHT M TeOpusl B MpoLecce Mo3HaHus Mpupoabl. Habmoqenne u SKCepuMenT B
buzuke.

Crioco6b1 n3MepeHust PU3MUECKUX BEIMYUH (QHAJIOTOBBIE M HHU(POBBIE U3MEPUTEIbHBIC
puOOpPbI, KOMITBIOTEPHBIE JATYUKOBBIE CUCTEMBI).

[TorpemnocTu u3MepeHuil pu3nuecKux BeMuyuH (a0COTIOTHAS U OTHOCUTEIIbHAS ).

MonenupoBanue GpU3NUYECKUX SBICHUI U MPOLECCOB (MaTepuaabHas TOYKa, a0COIIOTHO
TBEPJIOE TEJO, WACAbHAS JKUJIKOCTb, WJEATbHBIM Ta3, TO4YeUHBIM 3apsa). [umnoresa.
®u3nUecKuil 3aKOH, TPAHMIIBI €0 MPUMEHUMOCTH. DU3nyeckast Teopusl.

Ponp u mecro ¢usuku B GopMupOBaHMHM COBpPEMEHHOW HAy4YHOH KapTUHBI MHUpPA, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

W3mepeHne cuiibl TOKa M HANpPsOKEHUsT B LENM MOCTOSHHOIO TOKa IPH MOMOUIA
AHAJIOTOBBIX U IU(POBBIX U3MEPUTEIHHBIX TPHOOPOB.

3nakoMcTBO ¢ nudpoBoitl maboparopueit no usuke. [Ipumeps u3Mepenus: PU3NIECKUX
BEJIMYUH IIPU IIOMOIIY KOMIIBIOTEPHBIX JaTYMKOB.

Pa3zgen 2. MexaHnuka.

Tema 1. Kunemamuka.

Mexanuyeckoe nBukeHHe. OTHOCHUTEIBHOCTh MEXAaHHWYECKOro JBrkeHus. Cucrema
OTCYETa.

[Tpsimast u oOpaTHas 334U MEXAHUKH.

Pannyc-BekTOp MarepuanbHOM TOYKHM, €r0 MPOEKIMH Ha OCH CUCTEMBI KOOPJMHAT.
Tpaexropus.

[Tepemenienne, ckopocTh (CpeaHsis CKOPOCTh, MTHOBEHHAasi CKOPOCTb) M YCKOpEHHE
MaTepUaIbHONW TOYKH, UX MPOEKIUN HA OCU CHUCTEeMBbl KoopAauHaT. ClIoKeHUE NepeMEIEHUN U
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M  pPaBHOYCKOPEHHOE TNPAMOJIMHEMHOE JBHKEHHE. 3aBHUCHUMOCTh
KOOpJMHAT, CKOPOCTH, YCKOPEHUS U IIyTH MaTepHUaIbHON TOYKU OT BPEMEHH U UX TPaPUKH.

CBobosHoe naseHue. YCKOpeHHe cBOOOAHOro mnajaeHus. JIBrkeHue Tena, OpOIIEHHOTO
MO/l YIJIOM K TOPU30HTY. 3aBUCUMOCTb KOOPAMHAT, CKOPOCTH M YCKOPEHHUS MaTepHabHOU
TOYKH OT BPEMEHH U UX IpauKu.

KpuBonunerinoe nmxeHue. J[BuxeHne MaTepruaibHOM TOUYKU MO OKPYKHOCTH. YTJOBas
U JUHeHHas ckopocTb. [leproa u yacrtora obparienus. LleHTpocTpeMuTebHOE (HOPMaAIbHOE),
KacaTeslbHOE (TaHMCHIIMAIbHOE) U TIOJTHOE YCKOPEHUE MAaTepHAIbHOM TOUKH.

TexHu4eckue yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHI: CIIMAOMETP, ABUKCHUE
CHApsJI0B, LIETIHbIE, IIeCTepEHYAThIE U PEMEHHBIE Nepeiay, CKOPOCTHBIE TU(THI.

Hemoncmpayuu.

Mopenb cucTeMbl 0TCUETA, MILTFOCTPALINS KHHEMATHYECKUX XapAKTEPUCTUK JBUKEHUS.

Crioco0b! HccieJOBaHuUs IBUKEHUH.

NnmrocTpanus npeneapHoro nepexoaa 1 i3MepeHue MrHOBEHHOM CKOPOCTH.

[TpeoOpa3oBanue IBUKEHUN C HCIIOIB30BAHUEM MEXaHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmionenue nBuxeHus tena, OpoIeHHOro MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

HampaBnenue CKOpOCTH NpY JBUKEHUU IO OKPYKHOCTH.

[TpeoOpa3oBaHue yrioBoil CKOPOCTH B PEIYKTOPE.



CpaBHEHHE MMyTEW, TPACKTOPUM, CKOPOCTEHW JBH>KEHHUS OJHOTO M TOTO K€ Tejia B Pa3HBIX
CUCTEMAax OTCYETA.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

N3yueHnne HepaBHOMEPHOIO IBUKEHMS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.

W3mepeHne yCKOpeHUss MpU NOPSIMOJMHEWHOM pPaBHOYCKOPEHHOM JBHKEHUU 110
HAKJIOHHOM INIOCKOCTH.

HccenenoBanue 3aBUCUMOCTH ITyTH OT BPEMEHH IIPU PAaBHOYCKOPEHHOM JBUKEHUU.

M3mepenue yCKOpeHHs CBOOOJHOrO TajaeHus (PEeKOMEHJOBAaHO HCIOJIb30BAHUE
udpoBoii 1abopatopun).

W3yueHne NBUKEHUS Tela, OpPOIICHHOTO TOPU30HTaIBHO. [IpoBepka runoTe3sl 0 mpsMoit
MPONOPUUOHAIBHON 3aBUCUMOCTH MEXY JATBHOCTHIO MOJIETA U HAYAJIbHOM CKOPOCTBIO TEJA.

W3yuyenue aBuKeHUs Tesa M0 OKPYKHOCTHU € IIOCTOSHHOMW 110 MOJYJIFO CKOPOCTBIO.

HccnenoBanue 3aBUCUMOCTH Tiepuojaa oOOpallleHHss KOHHYECKOro MasiTHUKa OT €ro
[1apaMeTpOB.

Tema 2. /lunamuxa.

IlepBbiii  3akoH  Hberorona.  MuHepumanbHble  cuctembl  orcuéra.  IIpuHiun
otHocuTenbHocTH ["anunes. HennepuuansHbie cucTeMbl 0TCUYETA (ONpeieNieHUue, IPUMEPHI).

Macca tena. Cuia. [lpuHnun cynepno3uuuu cui.

Btopoii 3akon HeroToHa 11711 MaTepraibHON TOUKH.

Tperwnii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX TOYEK.

3aKOH BCEMUPHOTO TATOTEHUSI. DKBUBAJIEHTHOCTh IPAaBUTALlMOHHON U MHEPTHON MacCHlI.

Cuna TspKecTH. 3aBUCHMOCTb YCKOPEHHS CBOOOJHOTO TMaJ€HUs OT BBICOTHI HaJ
MOBEPXHOCTHIO IUIAHETHl U OT reorpauueckoi MHUpPOTHL. J[BHkeHHE HEOECHBIX Tel M HX
cnyTHUKOB. 3akoHbl Kerutepa. [lepBas kocmMuueckasi CKOpOCTb.

Cuia ynpyrocrtu. 3akoH ['yka. Bec tena. Bec Tena, IBHXKyIIErocs ¢ yCKOpeHHEM.

Cwia tpenusi. Cyxoe TtpeHue. Cuiia TpeHHs] CKOJBXKEHHUS W CHJIA TPEHHUS TIOKOSI.
Koaddunment tpenus. Cuna conpoTUBIIEHUS MPH ABIKEHUU Tela B KUAKOCTU WIIH Tase, eé
3aBUCHMOCTb OT CKOPOCTH OTHOCHUTEIIBHOTO JBUKECHUS.

[Jasnenue. 'mapocratnueckoe nasnenue. Cuiia Apxumena.

TexHudeckne yCTpPOWCTBA M TEXHOJIOTMYECKHE ITPOLIECCHI: MOIUIMITHUKH, JIBUKCHUE
VCKYCCTBEHHBIX CITyTHHKOB.

Hemoncmpayuu.

HaGnronenue 1BUKEeHUs Tell B MHEPLUAIbHBIX M HEMHEPIUAIbHBIX CUCTEMAaX OTCUETA.

IIpyuHIUIT OTHOCHTEIBHOCTH.

Kauenne nByXx LWIMHAPOB WM IIAPOB PAa3HONW Macchl C OJUHAKOBBIM YCKOPEHUEM
OTHOCHUTEJIBHO HEMHEPIUAIBHOW CHCTEMBI OTCUETA.

CpaBHeHUE paBHOJEHCTBYIOIIEH NPWIOKEHHBIX K TEIy CHUJI C NPOU3BEACHHUEM MAaCChI
T€Ja Ha €r0 YCKOPEHHE B MHEPLUAIILHON CUCTEME OTCUETA.

PaBeHCTBO cuJil, BO3HUKAIOUIUX B PE3YIbTATE B3aUMOIECHCTBUS TEIL.

N3MmepeHne mace 1o B3auMOJICHCTBUIO.

HesecomocTts.

Bec Tena npu yCKOPEHHOM NOIBEME U MTaJICHUN.

LlenTpOOE)KHBIE MEXaHU3MBI.

CpaBHEHHME CWII TPEHUS NTOKOS, KAUEHUS U CKOJIbKEHUSI.

Yuenuueckuit sxcnepumenm, nadopamopnuvie padbomul, npaKkmuxym.

H3mepenne paBHOIEHCTBYIOIIEH CHIT TP IBHXKEHUU OpycKa 110 HAKJIOHHOW MIOCKOCTH.

[TpoBepka ruMoOTE3Bl O HE3aBHCHUMOCTU BPEMEHHM [JBM)KEHUS OpycKa MO HaKJIOHHOM
IIJIOCKOCTH Ha 33JJaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccenenoBanue 3aBUCUMOCTH CHII YIIPYTOCTH, BO3HHUKAIOIIUX B IPYXKUHE U PE3MHOBOM
obpasiie, oT ux nedopmaruu.

W3ydyeHne IBHKEHUS CUCTEMBI TE€J, CBSI3aHHBIX HUTBIO, NEPEKMHYTON dYepe3 JIErKui
0JI0K.



N3mepenune ko3 duimenta TpeHus no BeIMYUHE YTI0BOro Ko3dduunenra 3aBUCUMOCTH
Fip(N).

HccnenoBanue JBMKEHUs Opycka 10 HAKJIOHHOMW IUIOCKOCTH C IEPEMEHHbIM
K03(pPHULIMEHTOM TPEHHUS.

W3y4eHne OBUKCHUS IPy3a HA BaJLy C TPEHUEM.

Tema 3. Cmamuxka meépoozo mena.

AbcomotHo TBEpAOE Teno. [locTynarenbHoe U BpallaTebHOE IBUXKEHHUE TBEPIOTO Tea.
MOoOMEHT cuibl OTHOCUTENIBHO OcH BpalieHud. [lnedo cuibl. CiiokeHHe cuil, MPUIOKEHHBIX K
TBEpAOMY Teny. LleHTp TskecTu Tena.

VYcnoBus paBHOBeCUs TBEPAOTO TeEA.

YcroitunBoe, HEYyCTOMUNBOE, OE3pa3InYHOE PABHOBECHE.

TexHu4eckue yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHI: KPOHIITEHH, CTPOUTEIIbHBIN
KpaH, peeéryaTble KOHCTPYKIUH.

Hemoncmpayuu.

VYcioBus paBHOBECHS.

Bunel paBHOBeCHS.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

HccenenoBanue ycaoBui paBHOBECHUS TBEPAOTO TEJIa, UMEIOLIETO OCh BPALCHUS.

KoHcTpynpoBanue KpOHIITEHHOB U pacy€T CUJ YIPYTOCTH.

N3yyenue ycTOMYMBOCTH TBEPAOIO TEJA, UMEIOIIETO IJIOMIA(b ONIOPHI.

Tema 4. 3akonvl COXpanHeHUun 6 MEXAHUKE.

HNmnynsc MaTepuaabHOM TOYKH, CUCTEMBI MaTE€pUAIBHBIX TOoueK. LIeHTp macc cUCTeMbl
MaTepuaibHbIX TOYeK. Teopema 0 JBUKEHUH LIEHTPA Macc.

Hmnynbc cuiibl 1 N3MEHEHHE UMITYJIbCa TeJa.

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE NBHXKEHUE.

MomeHT umMmmynbca MaTepuanbHOW TOukM. IIperncraBieHne O COXpaHEHMM MOMEHTA
MMITYJIbCa B [IEHTPAJIbHBIX MOJISIX.

PaGoTa cwibl Ha MajoM M Ha KOHEUYHOM NepemelnieHHH. I'paduyeckoe mpencraBieHue
paboTHI CHUJIBI.

MOIIHOCTE CHIIBIL.

Kunernyeckas sHeprusi MarepuanbHOil Touku. Teopema 00 M3MEHEHUU KHUHETHYECKON
SHEPrUU MATEPUAIBHON TOUKH.

[ToreHunanbHble U HEMOTEeHIMANbHbIE cuilbl. [loTeHumManbHas sHeprus. [loTeHanbHas
3HEprus ynpyro nedopMupoBaHHOI npyxuHbl. [loTeHManbHas SHEPrus Teaa B OJHOPOIHOM
rpaBUTAlMOHHOM roJje. [loTeHnnanbHast SHEprus Tena B rpaBUTALIMIOHHOM I0JI€ OJHOPOIHOTO
mapa (BHYTpHU U BHe 11apa). Bropas kocMuueckast CKopocTb. TpeThsi KocMU4ecKasi CKOPOCTb.

CBs13b pabOThl HEMOTEHLUUAIBHBIX CHJI C U3MEHEHUEM MEXaHWYECKOW 3HEPruu CUCTEMBI
TeN. 3aKOH COXPAaHEHHS] MEXaHUYECKON DHEPTHUH.

VYrpyrue u Heyrnpyrue CTOIKHOBEHHUS.

VYpaBHenue bepHymm nns uaeanbHOM JKUIKOCTH KaK CIEICTBUE 3aKOHA COXPAHEHHUS
MEXaHUYECKON YHEPTUU.

TexHuuecknue ycTpoWcTBa M TEXHOJIOTMYECKUE IPOLECCHI: BUKEHUE DPAKET, BOJOMET,
KONEp, NPYKUHHBIN MUCTOJIET, THPOCKOTI, (PUTYpHOE KaTaHUE Ha KOHbKAaX.

Hemoncmpayuu.

3aKOH COXpaHEHUs UMITYJIbCa.

PeakTuBHOE ABMXKEHHE.

W3mepeHrie MOITHOCTH CHJIBI.

M3MeHeHue sHepruu Teja Mpyu COBEPIIEHUH PadOoThI.

B3auMHbIE npeBpanieHnss KUHETHYECKOM M MOTEHIMAIbHOW SHEPTUM NMPHU JIEUCTBUHU HA
TEJIO CHJIBI TSDKECTU M CUJIBI YIIPYTOCTH.

CoxpaHeHue 3Hepruu nIpu cBOOOIHOM MaJACHUU.



Yuenuueckuit sxkcnepumenm, nadbopamopnvie padbomot, npaKmuKym.

W3mepeHne uMIrysbca Tena o TOpMO3HOMY ITYTH.

H3mepeHue cuibl TATH, CKOPOCTH MOJIEIH IEKTPOMOOMIISI U MOIIIHOCTH CUJIBI TSTH.

CpaBHeHUE U3MEHEHUS UMITYJIbCA TEJNA C UMITYJIBbCOM CUJIBL.

HccenenoBanue coxpaHeHUs! UMITYJIbCA [IPU YIIPYTOM B3aUMOJEHCTBUH.

M3mepeHre KHHETUYECKOM YHEPTUHU Tejla 110 TOPMO3HOMY ITyTH.

CpaBHeHUE U3MEHEHHS MMOTEHIINAIbHOM SHEPTUU MPY>KUHBI C pabOTON CHUIIBI TPEHUSI.

Onpenenenne pabOThI CHIIBI TPEHUS TPU IBUKECHUH TeJa MO0 HAKJIOHHON TIOCKOCTH.

Pazgean 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOJAMHAMUKA.

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOI MeopUul.

OCHOBHBIE TIOJIOKEHHSI MOJICKYJIsipHO-KuHeTHYeckoir Teopun (MKT), umx ombiTHOE
obocnoBanue. uddysus. bpoyHoBckoe nBuxkeHne. XapakTep IBH)KCHUS U B3aUMOJICHCTBHSA
4yacTull BelecTBa. Mojenu CTpoeHHs ra3oB, )KUJIKOCTEH U TBEPBIX TNl U OObSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE ATUX Mojenei. Macca u pasmepsl mojekyn (atomoB). KomnuecTtBo
BewectBa. [locTostHHas ABoraapo.

TenmoBoe paBHOBecue. Temmeparypa u crmocoObl €€ m3mepenwus. lllkama temmnepaTyp
Lenbcus.

Mogens uaeanpHOrO ra3a B MOJICKYJSIPHO-KMHETHYECKOM TEOPUHM: YaCTHLBI TIas3a
JBUKYTCSI XAOTUYECKU U HE B3aUMOJICUCTBYIOT APYT C APYTOM.

['azoBbie 3akoHbl. YpaBHeHue MenpeneeBa—Knaneiipona. AOcoioTHas Temmeparypa
(mkana temmepatyp KenbBuna). 3akon JlampTona. M3omporeccsl B HUAalbHOM rase ¢
IIOCTOSIHHBIM KOJIMYECTBOM BelllecTBa. I'papuueckoe npeacTaBieHne H30IIPOLECCOB: U30TEPMa,
u30Xxopa, nzobdapa.

CBsi3p MEXIy JaBICHMEM U CpeAHEW KHHETUYECKOM »HHEprueil IMocTynaTesIbHOTO
TEIUIOBOTO JIBMIKEHHUS MOJIEKYJ HAEaTbHOr0 Tra3a (OCHOBHOE YypaBHEHHE MOJIEKYISPHO-
KMHETUYECKOW TEOpUH U/I€aTIbHOTO ra3a).

Cs3p  abCONIOTHOM — TemmepaTypbl TEPMOJAMHAMHUYECKON CHCTEMBI CO CpenHei
KMHETUYECKOW dHEPruei MOCTYyNaTENbHOIO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckue yCTpOHCTBA M TEXHOJOTMUYECKHE MPOIECChl: TEpPMOMETp, OapoMeTp,
IIOJIy4eHUE HAHOMATEPHUAIIOB.

Hemoncmpayuu.

Mopenu 1BUKEHHSI 4aCTHUILL BEIIECTBA.

Mozens OpOyHOBCKOTO JIBH)KEHUSI.

Buneoponuk ¢ 3anmcbio peabHOro OpOyHOBCKOTO JIBUYKEHUSI.

Juddyzus xxuakoctet.

Mopens onbita LlTepHa.

[TputsxeHue MOJIEKYII.

Mopenu KpUCTAIIINYECKUX PEIETOK.

HaGnronenue u uccnegoBaHie H30IpOIIECCOB.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue mpolecca YCTaHOBJIEHUS TEIUIOBOTO PAaBHOBECHs IPH TEIIOOOMEHe
MEXK]ly TOpAYEH B XOJIOAHON BOJOM.

N3yueHne W30TEpPMHUYECKOro Tmporecca (PEeKOMEHIOBAaHO MCIIOIb30BaHUE IH(PPOBOI
nabopaTopun).

M3yuenue n30X0pHOro Ipolecca.

N3ydenue nzobapHoOro npoiecca.

ITpoBepka ypaBHEHUS COCTOSTHUS.

Tema 2. Tepmoounamuka. Tennogvie mawiunol.

Tepmomunamuueckass  (T/Z[)  cucrema. 3agaHwie  BHENIHUX  YCIOBUH s
TEPMOJIMHAMUYECKOM CcHUCTeMBbl. DBHemmHue u BHyTpeHHHE mapamerpsl. [lapamerpsr
TEPMOJMHAMHYECKON CUCTEMBI KaK CPEAHHME 3HAYECHUs BEIMUYUH, ONUCHIBAIOLINX €€ COCTOSHHUE
Ha MUKPOCKOIIMYECKOM YPOBHE.



Hynesoe Hayaso TEPMOJMHAMUKH. Camonpoun3BoJibHas penakcanus
TEPMOJMHAMHYECKON CUCTEMBI K TETNIOBOMY PaBHOBECHIO.

Mopenp uaeasbHOr0 ra3a B TEPMOJMHAMUKE — CHCTEMAa YPaBHEHUW: ypaBHEHHUE
Menneneea—Knaneliposna 1 BbIpaKE€HUE JUIsl BHYTPEHHEN SHEPrUu. Y CI0BUS IPUMEHUMOCTH
9TOM MOJENM: HHU3Kas KOHIIEHTPALMs 4YacTUL, BBICOKME TeMIlepaTypbl. BelpaxkeHue s
BHYTPEHHEHN 3HEPTUU OJIHOATOMHOT'O UJI€aIbHOIO Iasa.

KBazucrarnueckue u HECTATHUECKUE TIPOLIECCHI.

OnemenTapHas paboTa B TepMoAMHAMHKE. Brramncnenune paboTsl no rpaduky mporecca
Ha pV-auarpamme.

Tennonepenaya kKak cnoco0 W3MEHEHHS BHYTPEHHEH SHEPTUU TEPMOJMHAMUYECKON
cucTtembl 06e3 coBepieHus padboTsl. KOHBEKIIUS, TEIIONPOBOIHOCTD, U3ITyUYEHHE.

KosmmuectBo Ttemnorel. Temno€MmkocTh Tena. YaenpHass W MOJIAPHAs TEIIOEMKOCTH
BEIIECTBA. YpaBHeHHE Maiiepa. YaenbHas TEIUIOTa CropaHusl ToILlMBa. Pacuér xommnuectBa
TEIUIOTHI NpH Terutonepenayue. [lonstue o0 annadaTHOM mporiecce.

[lepBbiii 3aKkOH TepMOAUMHAMHUKU. BHyTpeHHss sHeprus. KomnyecTBo TerioTsl U padoTta
KaK Mepbl H3MEHEHUS BHYTPEHHEN S3HEPIUH TEPMOAMHAMUUYECKON CUCTEMBI.

Bropoil 3akOH TEpMOJMHAMHMKHM Ui PABHOBECHBIX IPOLECCOB: 4Yepe3 3aJaHHOE
PaBHOBECHOE COCTOSIHHE TEPMOJUHAMHUYECKONH CHCTEMBI MPOXOAWT CAMHCTBEHHAs aauadara.
AOcomoTHas Temneparypa.

Bropoii 3akoH TepMOAMHAMUKU /1JI1 HEPAaBHOBECHBIX ITPOLIECCOB: HEBO3MOXKHO IepeaaTh
TEIUIOTY OT Oojiee XONOJHOTO Tena K Oonee HarpetoMy Oe3 kommencauuu (Kmaysuyc).
HeoOpaTtumocTs IpUpOIHBIX IPOLIECCOB.

[Tpuniune! aeiicTBus TenaoBbix MamuH. KIT/I.

MaxkcumansHoe 3Hauenue KII/. [{ukn Kapho.

DKOJIOTMYECKHUE aCMEeKThl UCIOJIb30BaHMs TEIJIOBBIX ABUrateneil. TemnoBoe 3arps3HeHue
OKPYKaIOILEH CpeIbl.

TexHu4eckue ycTpoicTBa U TEXHOJOTUUECKHE MPOLECCHI: XOIOAUIbHUK, KOHIULIUOHED,
JTU3ETIbHBIA W KapOIOPATOPHBIM JBUraTenu, mnapoBas TypOMHA, IOIYYEHHE CBEPXHM3KHX
TEMIEPATYpP, YTWIN3ALMs «TEIUIOBBIX» OTXOJOB C HCIIOJIB30BAHMEM TEILUIOBOIO HAcoca,
yTUIIU3aLKsg OMOOPraHNYECKOI0 TOIIMBA AJIsl BBIPAOOTKH «TEIIOBOW U 3JIE€KTPOIHEPTUH.

Hemoncmpavyuu.

W3meHeHne TemnepaTypsl IPH a1nadaTHYeCcKOM paclIupEHUH.

Bo3nyniHoe orauso.

CpaBHeHHE yJIETbHBIX TEMI0EMKOCTEH BEIIECTB.

CriocoObl U3MEHEHUs] BHYTPEHHEN SHEPTUU.

Hccnenoanue aguabaTtHOTo mpoiiecca.

KoMmnproTepHble MOJENN TEIUIOBBIX JBUTATEIEH.

Yuenuueckuit sxcnepumenm, nadbopamopnsvie padomel, npakmuxym.

W3mepenue yaenbHON TEIIOEMKOCTH.

HccnenoBanue npoliiecca OCThIBaHUS BEILIECTBA.

HccnenoBanue aanabaTHOro mporecca.

N3ydeHne B3aMMOCBSI3U YHEPTHH MEKMOJIEKYJISIPHOTO B3aHMMOCHCTBUS U TeMIIEpaTyphbl
KHIIEHUS KHUIKOCTEN.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoowvl.

[TapooOpa3zoBanue u KoOHAeHcauus. McmapeHue W KUMEHHE. YjAelabHas TersoTa
napooOpa3zoBaHusl.

HaceiienHele M HEHachblllleHHbIE Mapbl. KadecTBeHHas 3aBUCHUMOCTh IUIOTHOCTH H
JTaBJICHUSI HACBIILIEHHOTO Mapa OT TeMIEpaTypbl, UX HE3aBUCUMOCTh OT 00BbEMA HACBIILIEHHOTO
napa. 3aBUCUMOCTb TEMIIEPATYPbl KUIIEHUS OT JaBJICHUS B )KUIKOCTH.

BnaxxHocTs Bo3ayxa. AGCOIIOTHAS U OTHOCUTENIbHAS BIAXKHOCTb.

Teépanoe Ttenmo. Kpucrammmueckue u amopduble Tena. AHHU3OTPONUS CBOWCTB
kpuctayyios. [1naBnenne u kpucramumsanus. Y aenpHas TemoTa miasnenusd. Cyomumarus.



Hedopmaruu tBEpHoro tena. Pactsokenne n cxarue. Casur. Moayne FOnra. Tlpenen
ynpyrux aedopmariuii.

TennoBoe pacimmpenue XUIKocTel U TBEPABIX Tel, 00bEMHOE U JIMHEIHOE pacIiupeHue.
AHrapMOHM3M TEIUIOBBIX KOJIEOAHMM YacTHIl BELIECTBA KaK IPUUYMHA TEIJIOBOI'O PACIIUPEHUS
Tel (Ha KAYeCTBEHHOM YpPOBHE).

[TpeoOpa3oBanue sHEprun B (ha30BBIX MEPEXOAX.

VYpaBHEeHME TEIIOBOro OanaHca.

[ToBepxHOCcTHOE HaTspKeHUE. KOadUIMEHT MOBEPXHOCTHOTO HATsHKEHUs. KanuuispHbie
ABJIeHUs. JlaBieHue 1101 HCKPUBIEHHON OBEPXHOCTHIO xkuakoctu. @opmyia Jlamaca.

TexHuueckue YCTpPOHCTBA M TEXHOJIOTMYECKHE IPOLECCHI: JKUJIKHE KpPUCTAJLIBL,
COBPEMEHHBIE MAaTEPHAJIBI.

Hemoncmpayuu.

TemnoBoe pacmupeHue.

CBolicTBa HaCBIIEHHBIX [1aPOB.

Kunenne. Kunenue npu noHMXEHHOM JAaBJICHUU.

W3mepeHue cuiibl MOBEPXHOCTHOTO HATSKEHUSL.

OnBITHI C MBUIBHBIMU TUIEHKAMHU.

CmauuBanue.

KanuispHele sBIeHU.

Mopnenn HEeHbIOTOHOBCKOM JKUIKOCTH.

Crioco0Ob!I U3MepEeHUsI BIaKHOCTH.

HccenenoBanue HarpeBaHus U IUIABJICHUs KPUCTAIIMYECKOTO BELIECTBA.

Bunbr nedopmarnmii.

HaGurotenne Maibix aedopmaruii.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomeol, npaKmuKym.

W3yuenne 3aKOHOMEPHOCTEN UCTIAPEHUS KUAKOCTEM.

M3MmepeHue yAeapHOM TEII0ThI IIIaBICHUS JIbJA.

M3yueHune CBOMCTB HACBIIICHHBIX NIAPOB.

N3mepenue abCOMIOTHOM BIaXKHOCTH BO3/1yXa U OLIEHKA MacChl IapoOB B MOMEILIEHHUH.

N3mepenne ko3P huiinenTa moBepXHOCTHOTO HATHKEHHUS.

N3mepenune moayns FOnra.

HccnenoBanue 3aBUCUMOCTH JedopMaluy pe3nHOBOro olpas3la OT MPUIIOKEHHOM K
HEMY CUJIBL.

Pa3nen 4. DaekTpoauHaMuka.

Tema 1. Inexmpuueckoe noe.

OnexTpuzanus Tesl U €€ NposBIEHUS. DNeKTpudeckui 3apsa. [[Ba Buaa 3IeKTpUUECKUX
3apsnoB. IIpOBONHUKM, IUANEKTPUKH M IOJYNPOBOJHUKU. ODJIEMEHTAPHBIM 3JIEKTPUYECKHUU
3aps. 3aKOH COXpaHEHUs JIEKTPUUECKOro 3apsija.

B3aumoneiictBue 3apanoB. Toueunsle 3apsabl. 3akoH Kyinona.

Onektpuueckoe nojie. Ero aelicTBrue Ha 31€KTpUUECKUE 3apsbl.

Hanpsoxkéanocts anexTpudeckoro monst. [IpoGHbiit 3apsa. JluHMKM HanpskEHHOCTH
ANEKTPUUECKOTro NoJist. OJHOPOAHOE IINEKTPUIECKOE MOJIE.

[ToTeHIManbHOCTh 2JIEKTPOCTATHUECKOTO MOJIA. Pa3HOCTh MOTEHIMAIOB U HANPSKEHUE.
[lorenumanpHass  2Hepruss  3apsga B JJEeKTpocTartMdyeckoM — mose.  Ilotenmman
IIEKTPOCTATUYECKOr0 Moisl. CBsA3b HANPSHKEHHOCTU NOJS M PA3HOCTU IOTEHLUANOB JUIA
AIIEKTPOCTATUYECKOTO OIS (KaK OJHOPOIHOTO, TaK U HEOJHOPOJIHOTO).

[TpyHIMI CynepnO3UIIUH dJEKTPUUECKUX MOJIEH.

[Tone Toweunoro 3apsana. Ilone paBHOMepHO 3apstkeHHOM cdepbl. [lone paBHOMEpHO
3apspkeHHOro mo o0béMy mapa. Ilone paBHOMEpHO 3apsKeHHOW OECKOHEYHOHM IJIOCKOCTH.
KapTrHbl TMHMI HANPS/KEHHOCTU ATUX TMOJIEN M SKBUIIOTEHIIMATIBHBIX TOBEPXHOCTEN.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM I10JIE. Y CIIOBUE PABHOBECHS 3apsII0B.



JIMdnekTpuKkd B AJIEKTPOCTaTUYECKOM mose. JludnekTpuueckas MPOHUIIAEMOCTb
BELIECTBA.

Kongencarop.  DnekTpo€MKOCTh  KOHIEHcAaTopa.  DIEKTPOEMKOCTh  IJIOCKOTO
KOHJIEHCATOpa.

[TapannensHoe  coeauHeHHe  KoHAeHcatopoB.  IlocrmenmoBarenbHoe — COeAMHEHHE
KOHJIEHCATOPOB.

OHeprus 3apsyKEHHOI0 KOHJIEHCATopA.

JBr>KeHUE 3apsKEHHOW YaCTULIBI B OJTHOPOJHOM 3JIEKTPUUYECKOM IOJIE.

TexHuueckue yCTpOMCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: AIEKTPOCKOM, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3allMTa, 3a3eMJICHHE 3JIEKTPONPHOOpPOB, KOHIEHCATOPHI, TEHEpPaTop
Ban ne I'paada.

Hemoncmpayuu.

VY CeTpoicTBO U MPUHITUIT AEHCTBUS AJIEKTPOMETPA.

DNEKTPUUECKOE MO0JI€ 3apyKEHHBIX IIaPUKOB.

DIIEKTPUYECKOE TT0JIE€ IBYX 3apsKEHHBIX IIACTHH.

Mogenb anekTpocTaTiudeckoro reneparopa (Ban ne ['paada).

[IpoBOIHUKY B AJIEKTPUYECKOM I1OJIE.

DIIeKTpOCTaTUYECKas 3allIHTa.

VCTpolcTBO M ACHCTBHE KOHIEHCATOPA MOCTOSHHOM M IEPEMEHHON EMKOCTH.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcaTopa OT IUIOIAAM IUJIACTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus MEeKTPUYECKOTr0 MOJIsl 3apsyKEHHOT0 KOHAEHCATOopa.

3apsika ¥ pa3psiika KOHAEHCAaTopa Yepe3 pe3ucTop.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

OueHka cul B3auMOJEICTBUA 3apsKEHHBIX TEll.

Habumronenune npeBpaiieHus: 3JHEPrUU 3apsKEHHOT0 KOH/IEHCATOPa B SHEPTUI0 U3IIy4YEHUS
CBETOAMO/IA.

W3ydeHne npoTekaHus TOKa B LIETIH, COJIEprKallel KOHIeH caTop.

Pacnpenenenne pa3sHOCTH TOTEHIUMAIOB (HANPSOKEHWs]) TIPU  TMOCIEA0BATEIHHOM
COETMHEHUH KOHJIEHCATOPOB.

HccnenoBanue pa3psaa KOHIEHCATOPA YEPE3 PE3UCTOP.

Tema 2. Ilocmoannwiit 3neKkmpuvecKuil Mox.

Cuia Toka. [IoCTOSIHHBIN TOK.

VYcnoBus CyIIECTBOBAHUS TIOCTOSIHHOTO 3JIEKTPUYECKOro ToKa. MCTOuHMKM TOKa.
Hanpsoxkenue U u OJ1C €.

3akon OMa a1 yyacTKa L.

DJIEKTPUUYECKOE  COMPOTHUBJIEHHE.  3aBUCUMOCTb  CONPOTUBIECHUS  OJHOPOIHOTO
IPOBOJAHMKA OT €ro JJIMHBI U IUIOIIAJU IONEPEYHOr0 CEUEHHUs. YIeIbHOE COINpPOTUBIICHUE
BEILECTBA.

[TocnenoBarenbHOE, NapajuIeIbHOE, CMEIIAHHOE COEJUHEHHE IMPOBOJHUKOB. Pacuér
pa3BeTBIEHHBIX dNeKTprueckux 1enei. [Ipasuna Kupxroda.

Pabora snekrpuueckoro Toka. 3akoH Jxoyns—Jlenmna.

MonHOCTh 3JEKTPUYECKOT0 TOKA. TernnoBas MOLIHOCTh, BbIIENIA€Masi Ha PE3UCTOpE.

OJIC m BHYTpEHHEE CONPOTHBJIEHHWE HWCTOYHHKA TOKa. 3akoH Oma i MOJIHOU
(3aMKHYTOM) 7eKTpUUeCKOl 1emu. MoIHOCTh UCTOYHUKA ToKa. KOpoTKoe 3aMbIKaHHeE.

Konzgencarop B 11enu noCTOSIHHOTO TOKa.

TexHu4yeckue yCTpPOMCTBA M TEXHOJOTMYECKHUE TMPOLECCHl: aMIEPMETP, BOJIBTMETD,
peocTar, CYETUHK MIEKTPUIECKON SHEPIHH.

Hemoncmpayuu.

N3mepenne cuiibl TOKa ¥ HAMPSHKSHMUS.

HccnenoBanue 3aBUCMMOCTH CUJIBI TOKa OT HAIpsDKEHUSA I PE3UCTOpa, JaMIIbl
HaKaJMBaHUS U CBETOAMOA.



3aBUCUMOCTh COINPOTHUBIICHUS LUJIUHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAIN
MONEPEUHOI0 CEYEHUsI U MaTepHaa.

HccnenoBanue 3aBUCUMOCTH  CHJIBI  TOKA OT CONPOTHBJIEHUS NPU IOCTOSTHHOM
HaIpsKECHUU.

[Ipsimoe m3mepenne D/]C. KopoTkoe 3aMblkaHHE rajJbBaHMUYECKOrO AJIEMEHTA U OLEHKA
BHYTPEHHETO COMPOTUBIICHUS.

Cnioco0ObI coefMHEHUsT UCTOYHUKOB ToKa, DJIC GaTapeid.

HccnenoBanue pa3HOCTH MOTEHIIMAIOB MEXK/y TOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomel, npakmuxym.

HccenenoBanue CMEIIAHHOTO COEUHEHUS PE3UCTOPOB.

N3mepenue yaenbHOro COMPOTUBICHUS TPOBOTHUKOB.

HccenenoBanue 3aBUCUMOCTH CUJIBI TOKA OT HAIPSDKEHUS IS JIaMITbl HAKAJIUBAHUSA.

VBenuueHue npejeia u3MepeHus amnepMerpa (BoiabTMETPA).

N3mepenne 3/]C 1 BHYTpEHHETO CONPOTUBIICHUS] UICTOYHUKA TOKA.

UccnenoBanme 3aBucumoct JIC raqbBaHMYECKOTO HJIEMEHTa OT BPEMEHHU IIPH
KOPOTKOM 3aMbIKaHHH.

WccnenoBanune pa3HOCTH MOTEHIIMAIOB MEXKy TIOJIFOCAMHU MCTOYHHMKA TOKA OT CHJIBI TOKA
B LICTIH.

WccnenoBanue 3aBUCUMOCTH MOJIE3HON MOIIIHOCTH MCTOYHHMKA TOKA OT CHJIBI TOKA.

Tema 3. Toku 6 paznuunvix cpeoax.

DJeKTpuyeckas MPOBOAMMOCTh PA3JIMYHBIX BEHIECTB. OJIEKTPOHHAS MPOBOIUMOCTH
TBEPABIX ~ METAUIOB.  3aBUCUMOCTb  CONPOTHUBIICHHMS  METAJUIOB  OT  TEMIIEPaTyphl.
CBepXnpoBOAUMOCTb.

DJIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3JEKTPOHHBIX ITyYKOB.

[TomympoBonuuku. COOCTBEHHass W MpPUMECHas MPOBOJUMOCTH IOJYIIPOBOIHUKOB.
CsoticTBa p—Nn-nepexona. [lonynpoBoJHUKOBbIE TPHUOOPHI.

DIIEKTPUUYECKHI TOK B JIEKTPOIUTAX. DJIEKTPOJIUTUYECKAS] TUCCOIUAIUSA. DIEKTPOIIU3.
3akonbl dapajes A 3AEKTPOIIN3a.

OnekTpuueckuid TOK B razax. CamMOCTOSTENbHBIM W HECaMOCTOSITENIbHBIN paspsi.
Pa3znuuHble TUIIBI CaMOCTOSTENBHOTO pa3psiaa. Monnus. [lna3ma.

TexHu4yeckue yCTpOHMCTBA M TPAKTUYECKOE TMPUMEHEHME: Ta30pa3psiHbIC JIaMIIbI,
AIIEKTPOHHO-JIy4eBasi TpyOKa, MOTYPOBOJHUKOBBIE TPUOOPHI: AUOJ, TPAH3UCTOP, HOTOAHO,
CBETOAMOJl, TalbBaHWKA, padUHUpPOBAHME MEIW, BBHIIUIABKA AOMUHUSA, JJICKTPOHHAS
MHUKPOCKOIIHS.

Hemoncmpayuu.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTD 3JEKTPOJIUTOB.

3akoHsl 3nekTponnsza dapanes.

HckpoBo# pa3psa v NPOBOAMMOCTD BO3AyXa.

CpaBHeHME NPOBOJUMOCTH METAJIJIOB M OJYIIPOBOJHUKOB.

OaHOCTOPOHHSISI TPOBOIMMOCTH JHO/1A.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomeol, npakmuxym.

Hab6nronenue anexTponusa.

N3mepenue 3apsaa OJHOBAIEHTHOTO HOHA.

HccnenoBanme 3aBUCHMOCTH COMTPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsTHE BOJIBT-aMIIEPHON XapaKTEPUCTUKHU AUOJA.

Du3n4ecKuil MPaKTUKYM.

CrocoObl  m3MepeHus (U3NYEeCKHX BEIMYMH C HUCIOJB30BAaHHEM aHAJIOTOBBIX U
U (PPOBBIX U3MEPUTEITHHBIX TPHOOPOB M KOMITBIOTEPHBIX JTATUUKOBBIX CUCTEM. AOCOIIOTHBIC U
OTHOCHUTENIbHBIE TOTPEIIHOCTH u3MepeHuil  Qusmdeckux BenuuuH. OIleHKAa TpaHMHII
MIOTPEUIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX WM3MEPEHUH, WCCICIOBAaHUNM 3aBUCUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEPKa MPEIOKEHHBIX TUIOTE3 (BBIOOpP M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX
pazznenax «Y4eHUYECKU IKCIIEPUMEHT, JIabopaTOpHbIe Pa0OTHI, IPAKTUKYM»).

MesxknpeaMeTHbIe CBSI3H.

Uzyuenue kypca Gusnku yriyosiéHHOro ypoBHs B 10 Kilacce OCyIIECTBISIETCS C YYETOM
COJIepKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpauu ¥ TEXHOJIOTHU.

MesicnpeOmemmuovie nOHAMUA, CEA3AHHBIE C U3YUEHUEM MEMOO068 HAYYHO20 NO3HAHUA:
ABIICHUE, Hay4yHbId (akT, rumoresa, (u3nueckas BeIWYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
OKCIEPUMEHT,  MOJEIHUpPOBaHHE, MOJENb, H3MEpPEHHE, IOTPEIIHOCTH  H3MEpPEHU,
U3MEepUTeNIbHbIE MPUOOPHI, HU(PpoBas 1adopaTopus.

Mamemamuxka: peniecHHe CUCTEMBbl ypaBHeHWH. JluHeliHas (¢yHKIUs, mapadona,
runep6ona, ux rpapukd U cBoHcTBa. TpuroHnomerpuyeckue (YyHKUUU: CHHYC, KOCHHYC,
TAQHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO. BEKTOPHI U UX MPOEKIMH Ha
OCH KOOpPJIMHAT, CJI0KEHUE BEKTOPOB.

Buonozua: vexanndeckoe IBIKEHHE B KUBOW MpUpoze, TudQy3us, 0cCMOC, TEIIO0OMEH
JKUBBIX ~ OpraHU3MOB, TEIJIOBOE  3arpsi3HEHUE  OKPYKAWIIEeH  Cpelbl,  YTHIM3AIHS
OMOOPTaHUYECKOTO TOIUTMBA JUIS BBIPAOOTKU «TEIUIOBOW» U DIIEKTPOIHEPTUH, TOBEPXHOCTHOE
HATSHDKCHUE U KallWUIPHBIC SIBJICHUSI B IPUPOJE, INEKTPUUECKHUE SIBICHUS B )KUBOU MPUPOJE.

Xumusa: TUCKPETHOE CTPOECHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHAsl Macca, MOJIy4eHHe HaHOMAaTepHUalioB, TEIIOBbIE CBOMCTBA TBEPABIX TEI, JKUIKOCTEH
U Ta3oB, XHUJIKHE KPHUCTAIUIbI, AJIEKTPUYECKUE CBOICTBA METAJJIOB, 3JIEKTPOJIUTHYECKAS
JUCCOLIMAINS, TaIbBAaHUKA, JIEKTPOHHAS MUKPOCKOIIHS.

T'eozpaghusa: BnaxHOCTh BO3/yXa, BETPbl, 0APOMETP, TEPMOMETP.

Texnonozua: npeodbpazoBaHue JBUKECHHUM C UCIIOIB30BAHUEM MEXAaHU3MOB, YUET CYXOro
U OKUJIKOTO TPEHUS B TEXHUKE, CTATUYECKHE KOHCTPYKIHMH (KPOHIITEWH, pemeéryarble
KOHCTPYKIIMHU), HCIOJIb30BAHUE 3aKOHOB COXPAaHEHUS MEXaHUKU B TEXHHKE (TMPOCKOII,
BOJOMET M JpyTue), JABUrarelb BHYTPEHHETO CropaHus, MapoBas TypOuHa, OBITOBOM
XOJIOJUIBHUK, KOHAULMOHEP, TEXHOJIOTHH MOTYyYEHHsI COBPEMEHHBIX MaTepHajIoB, B TOM YHUCIIE
HAaHOMATepHaJloB, W  HAHOTEXHOJIOTWMH, D3JEKTPOCTaTHYeCKas  3allluTa, 3a3eMJICHHE
3IIEKTPONPUOOPOB, ra30pa3psiAHbIE JaMIIbl, TOIYIPOBOJHUKOBbBIE TPHOOPHI, TaIbBAHUKA.

11 KUIIACC

Pa3nen 4. daekTpoamHaMuka.

Tema 4. Macnummnoe noie.

B3aumoneicTBiue MOCTOSIHHBIX MarHWTOB M IIPOBOJHHUKOB C TOKOM. MarHuTHoOe Moie.
Bekrop wmarmuTHOM wMHAyKUMH. [IpuHIMID Cynepno3WnMM MarHATHBIX —noJjed. JIuHum
MarHMTHON MHIYKIUH.

MarauTHoe 1ose IpOBOJHHUKA C TOKOM (IPSMOro MPOBOAHMKA, KATYIIKH U KPYrOoBOTO
BUTKA). OnbIT Dpcrena.

Cuna Amrmepa, €€ HanpaBJIECHUE U MOYJIb.

Cuna JlopeHua, e€ HampaBieHME WU MOAYJb. JIBM)KEHHME 3apsHKEHHOW 4YacTHULIBI B
OJIHOPOJAHOM MarHuTHoM mnose. Pabora cuibl Jlopenna.

MarnutHoe nose B BeuecTse. deppomMarHeTUKy, napa- 1 IMaMarHeTUKH.

TexHUyecKkue ycTpoMcTBa M TEXHOJOTHYECKHE IMPOLECChl: MPUMEHEHHE IOCTOSHHBIX
MarHuTOB, 3JEKTPOMAarHUTOB, TECTEP-MYJIbTHUMETp, 3JEKTPOJABUTATENb SIKOOH, YCKOPUTEIH
AJIEMEHTAPHBIX YaCTHII.

Hemoncmpayuu.

KaptuHa nuHMI MHIYKOUM MAarHUTHOTO IIOJIS IOJIOCOBOTO M IOIKOBOOOPA3HOIO
MIOCTOSIHHBIX MarHuTOB.



KaptrHa nuHMII MarHMTHOM MHIYKUMHM TOJIA JJIMHHOTO HPSMOTO IPOBOJAHUKA M
3aMKHYTOT'O KOJIBIIEBOTO MTPOBOJIHUKA, KATYILIKH C TOKOM.

B3aumozeiicTBue AByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[evictBue cuibl JIopeHia Ha HOHBI 3JIEKTPOJIUTA.

HabGnronenue nBukKeHuUs MyvKa 3JIEKTPOHOB B MATHUTHOM I10JI€.

[TpuHuun  AecTBUS  ANEKTPOM3MEPHUTEIHLHOTO  MpUOOpa  MarHUTORJIEKTPHUUYECKON
CUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopuvie pabomot, npaKmukKym.

HccnepoBanue MarHuTHOTO MOJISt TOCTOSIHHBIX MarHUTOB.

HccnenoBanue cBONCTB (heppOMarHeTUKOB.

HccnenoBanue eiCTBUS IOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

N3mepenune cuiibl Amrepa.

N3yuenue 3aBUCUMOCTH CHJIBI AMIIepa OT CHJIbI TOKA.

OrnpeneseHre MArHUTHON MHAYKIIMU HA OCHOBE U3MEPEHUS CUIIbI AMITepa.

Tema 5. InexkmpomazHumnan uHOYKYuUs.

SIBnenue snexkrpomMarHuTHOW MHAYKUMH. [loTOk BekTOopa mMarHutHOW MHayKuuu. DJC
MHAYKIMU. 3aKOH 3JIeKTpOMarHuTHOM uHAykuuu Papanes. BuxpeBoe anekTpuueckoe mosie.
Toxku dyko.

OJ1C uHAYKIIMY B TPOBOJHUKE, IBIKYIIIEMCS B OJTHOPOJIHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NupyktuBHOCTE. Karymika WHIYKTUBHOCTM B LENM IIOCTOSHHOIO TOKa. SIBiIeHHE
camounaykuu. 3/1C caMonHayKIUU.

DHeprusi MarHuTHOTO TOJIsI KATYIIKHA C TOKOM.

DJIEKTPOMAarHUTHOE IOJI€.

TexHu4yeckue YCTpPOWCTBA M TEXHOJOTMUECKHE TMPOILECChl: HMHAYKIIMOHHAS TIeYb,
COJICHOU]I, 3al1UTa OT 3JEKTPU3ALMH TEJ IPU JIBHKEHUH B MAarHUTHOM I10J1€ 3€MJIH.

Hemoncmpayuu.

Habmtoienue siBieHUs 31eKTPOMArHuTHOM WHIYKITHH.

Uccnenoanue 3aBucumoctd OJIC MHAYKIMH OT CKOPOCTH H3MEHEHHS MarHUTHOIO
MOTOKa.

IIpaBuno Jlenna.

[Tagenue MarauTa B aTFOMUHUEBOM (MEIHON) TpyOe.

SIBrieHNE CAaMOMHIYKIIU Y.

Hccnenosanue 3aBucumoctu IJIC caMOMHIYKIIMHM OT CKOPOCTH U3MEHEHHMS CUJIbI TOKA B
LEeMu.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

WccnenoBanue siBJICHUS DIEKTPOMATHUTHON UHAYKITHH.

Ornpeznenenne UHAYKIUHA BUXPEBOI'O MAarHUTHOTO TOJIS.

HccnenoBaHue siBI€HUS CAMOUHTYKIUH.

COopka Moienu NIEeKTPOMAarHUTHOTO TeHepaTopa.

Paspnen S. KosieOanus U BOJIHBI.

Tema 1. Mexanuueckue Konedanus.

Konebarenbuas cucrema. CBoOOAHEIE KOJIEOAHMUS.

apmonnueckue  konebanus. KuHemaTMdeckoe M JAMHAMHUYECKOE  OIMKCAHUE.
DOHepreTuyeckoe ONucaHue (3aKOH COXpaHEHUsT MeXaHudeckod »oHeprum). BoiBoa
JUHAMHYECKOTO OMHCAHUA TapMOHMYECKHX KOJIe0aHWH H3 WX DHEPreTHUYECKOTO W
KHHEMATHYECKOTO OTFCAHMS.

Amvrutyna u ¢asza konebanuii. CBA3b aMIUTHTYABI KOJNEOAHW MCXOMHON BETUYHMHBI C
aMIUIUTY/IaMU KojieOaHuil €€ CKOPOCTU U YCKOPEHHS.

[leppon wu uacrota Kosebanuid. Ilepuon  ManbIX  CBOOOJHBIX — KOJIOAHUH
MaTeMaTH4ecKoro MasTHUKA. [leprnoa cBOOOMHBIX KOJI€OaHU TPY>KUHHOTO MAasITHUKA.



[TonsiTie o 3aryxalomux KojieOaHusX. BpeiHYXIeHHbIe KojeOaHus. Pe3onanc.
Pe3zonancHas kpuBas. BnusHue 3aTyxaHusi Ha BUJ pe30HaHCHON KpUBOM. ABTOKOJIEOaHMS.

TexHHUYEeCKHE yCTPOWMCTBA M TEXHOJOTMYECKHE IMPOLECCHI: METPOHOM, Yachl, KAayellH,
MY3bIKaJIbHbIE HHCTPYMEHTHI, cericMorpad.

Hemoncmpayuu.

3anuck Koae0aTeTbHOTO ABHKCHHS.

HaOnroneHne He3aBUCUMOCTH NEPHOAA MAJIBIX KOJIEOAHUH Ipy3a HA HUTH OT aMIUIUTY/IbI.

HccnenoBanue 3aTyxaromux KoiaeOaHuii ¥ 3aBUCUMOCTH TIEpHOJia CBOOOIHBIX KOJIeOaHU
OT CONPOTHUBJICHUS.

HccnenoBanne koieOaHUIl Tpy3a Ha MAacCUBHOW TNPYXHHE C IEIbl0 (OpMUPOBaHUS
npecTaBiIeHuit 00 ueanbHONU MOJIENHU MPYKUHHOTO MasiTHUKA.

3aKOH COXpaHEHUs YHEPTUH MPH KOJIeOaHHUIX Ipy3a Ha MPY>KUHE.

HccnenoBanue BEIHYKICHHBIX KOJIEOAHUH.

Hab6nonenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomuol, npaKmuKym.

N3mepenue nepuojia cBOOOAHBIX KOJI€OaHUN HUTSIHOTO U IPY>KUHHOT'O MasiTHUKOB.

M3yueHne 3aKOHOB JIBI)KEHUS Teja B X0/€ KoyeOaHUi Ha yIIpyroM MojBece.

W3ydeHre ABMKEHUS HUTSHOTO MasTHUKA.

[TpeoOpa3oBaHue 3HEPTUH B IPY)KUHHOM MasiTHUKE.

HccnenoBanue yObIBaHUS aMIUIUTY/IbI 3aTyXalOINX KoeOaHuH.

HccnenoBaHue BEIHYKICHHBIX KOJIEOAHUH.

Tema 2. dnekmpomazHummubole Ko1e0AHUA.

Konebarenbubiii koHTYyp. CBOOOAHBIE 3JEKTPOMAarHUTHbBIE KoJeOaHHs B UACAIbHOM
KosiebarenbHOM KoHType. Popmyna Tomcona. Csi3p aMIUTUTYABI 3apsga KOHIEHCATOpa C
aMIUTUTYA0H CUJIBI TOKA B KOJIEOATEIbHOM KOHTYpE.

3aKOH COXpaHEHMsI SHEPTUU B U1€aJIbHOM KOJe0aTeIbHOM KOHTYpE.

3aryxaromuye 3JIeKTPOMAarHUTHble KoseOaHus. BBIHYXIEHHbIE 3JIEKTPOMArHUTHBIE
Kosie0aHusl.

ITepemeHHBI TOK. MOIIHOCTE NEPEMEHHOrO TOKAa. AMIUINTYJHOE M JEHCTBYIOLIEE
3HaUEHUE CHUJIbI TOKA M HAIPSKEHUsSI NPU Pa3IU4HON (opMe 3aBUCHMOCTH MEPEMEHHOI0 TOKa
OT BPEMEHH.

CuHyconabHbIN epeMeHHbIN TOK. Pe3ucTop, KoHAEHCcaTop U KaTyllIKa HHAYKTUBHOCTH
B LIENIM CHHYCOUJAJIBHOTO IIEPEMEHHOTr0 TOKa. Pe30HaHC TOKOB. Pe3oHaHC HanpsyKeHui.

WneansHbiii Tpancopmarop. [IponsBoacTBo, nepenavya U moTpeOIeHUE IIEKTPUISCKOM
DHEPIHUH.

OKOJIOTUYECKHE PUCKU MPU MPOU3BOJICTBE 3IEKTpodHepruu. KynbTypa MCnoiab30BaHus
AIIEKTPO3HEPTUHU B ITOBCEIHEBHOM JKU3HHU.

TexHudeckne yCTpPOMCTBA M TEXHOJOTHYECKHE IIPOLECCHI: AJIEKTPUYECKUN 3BOHOK,
TeHEepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Hemoncmpayuu.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

3aBUCHUMOCTh YaCTOThI CBOOOIHBIX KOJ€0aHU OT MHAYKTUBHOCTH U EMKOCTH KOHTYpA.

OcuusuiorpaMMsbl 3J1€KTPOMAarHUTHBIX KOJIeOaHUH.

['eHepaTop He3aTyXalIUX 3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Monenb 31eKTpOMarHUTHOTO TeHEpaTopa.

BrinyxaeHHble CHHYcOU1abHbIEe KOIeOaHusl.

Pesucrop, karymka HHIyKTUBHOCTH U KOHJIEHCATOP B LIETIH IEPEMEHHOIO TOKA.

Pe3onanc mpu mocrienoBaTeIbHOM COEIUHEHUHM PE3UCTOPA, KAaTYIIKU WHIYKTUBHOCTH U
KOHJIEHCATOopa.

VYCeTpoicTBO M MPUHIIUTIT JEHCTBUS TpaHchopmaTopa.

Mopnens IMHUY 3IIEKTPOIIEpeIadH.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomeol, npaKmuKym.



Nzyuenune tpanchopmaropa.

HccnenoBanue epeMEHHOIO TOKa YEPe3 MOCIIE0BATEIbHO COEINHEHHBIE KOHIEHCATOD,
KaTYyILKY U PE3UCTOP.

HaburoieHne 351eKTpOMarHuTHOIO PE30HAHCA.

Hccnenoanue paboThl MICTOYHUKOB CBETA B LIETIH [IEPEMEHHOT0 TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMAaZHUMHbBIE 60JIHbL.

MexaHnnyeckue BOJHBI, YCIOBHS WX pacrpocTpaHeHus. llomepeunbie ¥ mpoaobHBIC
BouIHBL. Ilepuon, ckopocTh pacrpocTpaHeHUs U JUIMHA BOJHBL. CBOICTBA MEXaHUUYECKUX BOJIH:
OTpakeHHe, IpeJoMiieHIe, HTeppepeHns U 1udpakuus.

3Byk. CxopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

[IIymoBoe 3arps3HEHHE OKPYXKAIOIIECH Cpeibl.

ONEKTPOMAarHUTHHIE BOJHBI. Y CIOBUS M3JIY4YE€HUs AJIEKTPOMArHUTHBIX BOJIH. B3anmHas
OpHUEHTAIM BEKTOPOB B 3JIEKTPOMArHUTHOMN BOJIHE.

CBolicTBa 3JEKTPOMarHUTHBIX BOJH: OTPaXEHHE, IPEIOMIICHHUE, IOJISIpU3aLUs,
uHTephepeHIus U TudpaKius.

[IIkana 37€KTPOMarHUTHLIX BOJIH. [IpMMeHeHHe 3JeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DNEKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOUIeH Cpebl.

TexHuuyeckue ycTpoiiCTBa U IMPAKTHUUECKOE NMPUMEHEHHE: MY3BbIKaJIbHbIE UHCTPYMEHTHI,
pajap, paauONpUEMHHK, TeJIeBU30p, aHTeHHa, Tenedon, CBU-meus, yiabTpa3BykoBas
JMAarHOCTHKA B TEXHUKE U MEJIULIUHE.

Hemoncmpayuu.

OO6pa3oBaHue U pacpoCTpaHEHUE TOTMEPEYHBIX U MTPOI0TIBHBIX BOJIH.

Koneo6:mromieecs Teno Kak HCTOUHUK 3BYKa.

3aBUCUMOCTb JJIMHBI BOJIHBI OT YaCTOTHI KOJI€OaHUI.

Habmroienue orpaskeHus U MpeioMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmonenne nuntepdepeHnm 1 AUPpakiid MEXaHUUECKHUX BOJIH.

AKYCTHYECKHI pe30HaHC.

CBolicTBa yabTpa3ByKa U €ro IpUMEHEHHE.

HaOnronenue cBA3M T'POMKOCTM 3BYKa M BBICOTHI TOHA C aMIUIMTYJOW M YacTOTOM
Kosie0aHui.

HccnenoBanne CBOWCTB  JJIEKTPOMAarHUTHBIX  BOJIH:  OTPAKEHHUE, IPEIOMIICHHUE,
noJisipu3anus, 1udpakuus, HHTepQepeHIns.

OO6HapyxeHue UH(ppaKpacHOro U yJIbTPpa(roIeTOBOTO U3ITydEHHH.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomsel, npakmuxym.

N3y4yeHne napaMeTpoB 3ByKOBOW BOJIHBI.

W3ydeHue pacrpocTpaHeHHs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPAHCTBE.

Tema 4. Onmuka.

[IpsamosnnHETHOE pacnpoCTpaHEHUE CBETa B OAHOPOJHOW cpexae. JIyu cBera. TodeuHbli
HCTOYHUK CBETA.

Otpakenue cBera. 3akoHbI OTpaxkeHUs cBera. [locTpoeHune M300pakeHUH B IMIIOCKOM
3epkane. Ceprudeckue 3epkaia.

[Ipenomnenne cBera. 3akOHBI TPETOMJICHHS CBeTa. AOCOJIOTHBIA IOKa3aTesb
npenomiieHuss. OTHOCUTENBHBIN IMOKa3aTenb mpernoMieHus. [1oCTOSHCTBO 4acTOTHI CBETa U
COOTHOILIEHHUE JUITMH BOJH IMPH MEPEX0/Ie€ MOHOXPOMATUYECKOTO CBETA Yepe3 IpaHully paszzelna
JIBYX ONITUYECKUX CPEZ.

Xon nyueit B npusme. Jucnepcus ceera. CiaoxHbIi coctaB Oenoro cBeta. LIBer.

ITontHOE BHyTpeHHEe oTpakeHue. IIpenenbHblil yroi MoJIHOro BHYTPEHHETO OTPAKEHUSI.

Cobupatomue u pacceuBaromive JHH3bL. ToHkas nuH3a. DOKYyCHOE pacCTOSHHE U
ONTHYECKasl CHJIa TOHKOW JIMH3bL. 3aBUCUMOCTH (DOKYCHOTO PACCTOSHUS TOHKOW ChepruuecKoit
JIMH3BI OT €€ TEOMETPUU U OTHOCUTENILHOTO MOKa3aTess MpeIoMIICHHS.



®opmylia TOHKOH JIMH3BL. Y BEIMYEHHUE, JaBAEMOE JIMH30M.

Xop Jy4a, NpOLIEAUIETO JUH3Y MOJ IIPOU3BOJIBHBIM YIJIOM K €€ IJIABHOW ONTHYECKOMN
ocu. IloctpoeHne wu300paxeHH! TOYKM U  OTpe3ka MpsAMOMl B cOOMparOLIUX
Y PacCeUBAIOLIUX JUH3aX U UX CUCTEMAaX.

OnTuueckue npubdopsl. Pazpemaromias ciocoOHocTs. ['11a3 Kak onTudeckas cucrema.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKOU ONTHKH.

BonnoBas onrtuka. HWHTepdepenuuss cBera. KorepeHTHble HMCTOYHUKH. Y CIOBHS
HaOJIOEHNST MaKCUMyMOB W MHUHUMYMOB B HMHTEP(PEPEHIMOHHON KapTHHE OT JBYX
KOT€pEHTHBIX UCTOUHUKOB. [IprMeps! kilaccuueckux HHTEPPEPEHIIUOHHBIX CXEM.

Hudpakuus cBera. JudpaxknuonHas pemérka. YciaoBue HaOMIOJACHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJICHUU MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuueckne yCTpOMCTBA M TEXHOJIOTMYECKHE IPOLECCHl: OYKH, JIyla, IEPHUCKOI,
¢doroanmapar, MHUKPOCKOI, MPOEKIMOHHBIA ammapar, MNPOCBETIIEHHE OINTHKH, BOJOKOHHAS
onTukKa, TupaKMoHHAs PEeIETKA.

Hemoncmpayuu.

3aKOHBI OTPAXKEHUSI CBETA.

HccnenoBaHue npesioMIIeHUs CBETA.

Habmtoienue noaHoro BHyTpEeHHEro oTpakenus. MoJieinb CBeTOBOA.

HccnenoBanue XoJa CBETOBBIX IYYKOB Yepe3 IUIOCKONApauIEIbHYIO IUIACTUHY U
IpU3MY.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

Mopaenn MUKPOCKOIIA, TEIECKONa.

Habmonenne naTepdepeHnm crera.

HaOinronenne nBeTOB TOHKUX IUIEHOK.

Habmonenne nudpaximu cera.

W3ydenue AudpaKkIIMOHHON PEIIETKH.

Habmonenne nudpakiimoHHOTO CIIEKTpa.

HaGnronenue nucnepcuu cBeTa.

Habmonenne nonsipusanuu cBera.

[TpuMmeHeHre NoIIpONI0B UIsl U3yYEHHUS] MEXaHUYECKUX HAIPSKEHUM.

Yuenuueckuit sxcnepumenm, nadopamopnuvie pabomul, npaKkmuxym.

W3mepenue nokasaresns npeaoMIIeHUs CTEKIIA.

Hccnenoanue 3aBUCUMOCTH (POKYCHOTO PacCTOSIHUS OT BelecTBa (Ha MpUMEpe KHUJIKUX
JUH3).

H3mepeHne poKyCHOro pacCTOSIHUS PaCCEUBAIOIINX JIUH3.

[Tony4yeHnne n300paxeHus B CUCTEME U3 IUIOCKOTO 3epKaja U JIMH3BI.

[Toryuenue n300paxeHNs B CUCTEME U3 JIBYX JIMH3.

KoHcTpyrpoBaHHue TEIECKOMMYECKUX CUCTEM.

Hab6monenne nudpakumu, uaTepdEpeHINH U TOISPU3ALUHN CBETA.

N3ydeHne noaspu3aluy CBETa, OTPAXKEHHOIO OT MOBEPXHOCTU AUAJIEKTPHKA.

N3ydenne naTepdepeHIny J1a3epHOTo U3IYUYEeHUS Ha ABYX LIEISX.

HaGmronenue aucnepcum.

Hab6nronenue u uccnenoBanue qudpakimOHHOTO CIIEKTPa.

W3mepeHue UIMHBI CBETOBOM BOJIHBI.

[Toryuenue ciekTpa U3Ty4eHHUs] CBETOMO/A TIPU OMOIIH TU(PAKIIMOHHON pEerETKH.

Pa3nes 6. OcHOBBI cielIHAJIbLHONH TEOPUH OTHOCHTEIBHOCTH.

['panuupl MpUMEHUMOCTH KJlacCMUeCKOM MexaHuku. [locTynaTel crienuanbHON TEOopUU
OTHOCHUTEJIBHOCTH.

[TpocTpancTBeHHO-BpeMeHHOM  uHTepBai. IIpeoOpasoBanus Jlopenua. VYciosue
IPUYUHHOCTA. OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJUIEHHE BPEMEHU M COKpAIECHHE
JUTUHBI.



DHEPrus ¥ UMITYJIbC PEISATUBUCTCKON YaCTHUIIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PEIATUBUCTCKOM YaCTHUIIbl. DHEPrUs MOKOSL.

TexHu4eckne yCTpONCTBA U TEXHOJIOTMYECKUE IPOLIECCHI: CIIyTHUKOBBIE NMPUEMHUKH,
YCKOPUTENHN 3apsSKEHHBIX YACTHLI.

Y4eHUYECKUH IKCIIEPUMEHT, 1TaO0OpaTopHbIe pabOThI, MPAKTUKYM.

Omnpenenenre UMIYIbca U YHEPTUU PEISTUBUCTCKUX YacTHIl (10 (GoTorpadusiMm TPEeKoB
3apsKEHHBIX YaCTHI] B MArHUTHOM II0JIE).

Paszpnen 7. KBanToBas ¢pusuka.

Tema 1. KopnycKyasapHo-601H06011 Oyanu3m.

PaBHoBecHOe TemioBoe u3NydeHUE (M3NIydeHHE aOCONIOTHO UEPHOro Tejia). 3aKoH
cmenieHus: Buna. I'unoresa [1nanka o kBaHTax.

@OTOHBI. DHEPTHS U UMITYJIEC (POTOHA.

®dotoapdext. Onpitel A. I'. CTonerosa. 3akonbsl Gotodrddexra. YpaBHeHHE DUHIITECITHA
s poroaddexra. «Kpacnas rpanuna» Gororddexra.

JlaBneHue cBera (B YacTHOCTH, JaBJIEHHE CBeTa Ha aOCONIOTHO MOTJIOLIAIONIYI0 H
a0COTFOTHO OTpaXkaroIlIyro moBepxHocTs). OmbrTel 1. H. JleOenera.

BosHoBbsie cBoiicTBa yactuil. Bosnbl ne bpoina. J{nuna BoiHbl 1€ bpoitist 1 pazmepsl
o0nacTu JOKalu3allMK JABMXKYIeWcs 4vacTtulbl. KopmycKynspHO-BOJHOBOW — Ayallu3M.
Judpakius >1eKTPOHOB Ha KpHUCTasliax.

Criermnduka n3mepennii B Mukpomupe. CooTHomenus HeornpeaenéaHoctei I elizendepra.

TexHUYeCKHE YCTPOMCTBA M TEXHOJOTHYECKHE MPOIECCHI: CIIEKTPOMETP, (POTOIIEMEHT,
doTonaTuuK, TYHHEIbHBIH MUKPOCKOII, COJTHEUHas Oarapesi, CBETOANO/.

Hemoncmpayuu.

®Doto3ddeKT Ha YCTAaHOBKE C IIMHKOBOH TUIACTUHOM.

HccnenoBanue 3akoHOB BHemHero Gotodddexra.

HccnenoBanue 3aBUCUMOCTH COIIPOTHBIIEHUS MOIYIPOBOAHUKOB OT OCBEIEHHOCTH.

CBeToaHoI.

Conneunas Oarapes.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomuol, npaKmuKym.

Hccnenosanue poropesnucropa.

N3mepenue nocrosiHHo [Inanka Ha ocHOBe uccnenoBanus GoTorddexTa.

HccnenoBanue 3aBUCMMOCTH CHJIbI TOKA Yepe3 CBETOINO/ OT HaIIPSHKEHHUS.

Tema 2. @usuka amoma.

OMBITHI 110 UCCIIEIOBAHMIO CTpOoeHus atoma. [imanerapuast mojens atoma Pesepdopra.

[Toctynatst bopa. M3nydenue u norsomieHrne (OTOHOB MpHU MEPEXOAe aToMa ¢ OAHOTO
YPOBHSI SHEPTUU Ha APYTOM.

Bunel ciektpoB. CieKTp ypOBHEN dHEPruu aToMa BOJOPOAA.

CrioHTaHHOE W BBIHYXKJIEHHOE U3yueHue ceera. Jlazep.

TexHuueckue ycTpoHWCTBa M TEXHOJOTMYECKHE IIPOLIECCHI: CIEKTPAJIBHBIM aHaIU3
(criekTpocKoI), J1a3ep, KBAHTOBBIA KOMITBIOTED.

Hemoncmpayuu.

Mopens oneiTa Pezepdopaa.

Habmionenne nuHeuaThIX CIIEKTPOB.

VYCTpoiCTBO U IEHCTBHE CYETYMKA HOHUZUPYIOIIUX YACTHULL.

Omnpenenenne JUIMHBI BOJIHBI JIA3EPHOTO U3JIY4YEHHUS.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomel, nPAKMuUKym.

Habmionenue nuHeiiuaToro crnekrpa.

HccnenoBanue cekTpa pa3peKeHHOT0 aTOMapHOTO BOJOPOAa U U3MEPEHHE TOCTOSTHHON
Punbepra.

Tema 3. Quszuka amomnozo A0pa u 31eMEeHMAPHBIX YACHUY,.

Hyxnonnas monens siapa I'eiizen6epra—lBanenko. 3apsn siapa. MaccoBoe 4HCIO Aapa.
N3oTombl.



PannoaktuBHOCTh. Anb(a-pacnaa. DIEKTPOHHBIN U TO3UTPOHHBIN OeTa-pacmnan. ['amma-
U3JIy4CHHUE.

3aKkOH paJMOaKTUBHOIO pacnajga. PaanoakTuBHble u30TOmbl B mpupoge. CBolicTBa
MOHUBHUPYIOUIETO M3NydeHus. BiusHue paguMoakTUBHOCTH HAa KUBBIE OPraHU3MBI.
EcrecTBennsiii (hoH uznydenus. Jlozumerpus.

DHeprust CBSA3M HYKJIOHOB B sizipe. SnepHbie cuiibl. JledekT Macchl spa.

Snepuple peakuuu. Jlenenwme wu cuHTE3 sAaep. SnepHbie  peakTophl. [IpobGiembr
YIPaBIsSEMOr0 TEPMOSIAEPHOTO CHHTE3a. OKOJIOTMYECKHUE aCHEKThl Ppa3BUTHS  SACPHOU
SHEPIeTHUKHU.

MeTto/1bl perucTpalnyy U UCCIEI0BaHMS JIEMEHTAPHBIX YaCTHULL.

dyHIaMEeHTANIbHbIE B3aUMOJEICTBUA. baproHbl, Me30HbI U nenToHsl. [IpeacraBienue o
CranpaptHoit mosienu. KBapk-ritooHHas MOJEIb aJpOHOB.

®usuka 3a npegenamu CtangapTHol Moaenu. TémHas MaTepust U TEMHAs! SHEPTHUsL.

EnuncTBO DM3nveckoil KapTHHBI MUpA.

TexHu4eckue ycTpoicTBa U TEXHOJIOIMYECKUE MPOLECCH: TO3UMETpP, KaMepa BuibcoHna,
AJIEPHBIA  PEaKTOp, TEPMOSACPHBIM peakTop, aromMHas OomO0a, MarHUTHO-PE30HAHCHAs
Tomorpadus.

Yuenuueckuit sxcnepumenm, nadbopamopnuvie padomel, npakmuxym.

HccnenoBanue TpekoB YacTuil (110 TOTOBBIM (oTorpadusim).

HccnenoBanue painoakTUBHOTO (JOHA C UCIIOIb30BAHUEM JI03UMETPA.

W3yuenue noriomnieHus 0eTa-uyacTUl] aTlFOMUHHAEM.

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKH.

Otanbl  pa3BUTHS  acTpoHOMHUHU. [IpukiiamHOE W MHPOBO33PEHUYECKOE 3HAUCHHUE
actpoHoMuH. [IpUMEHUMOCTh 3aKOHOB (U3UKH JJIsi OOBSICHEHUS MPUPOABI KOCMHUYCCKUX
00BEKTOB.

MeTtonbl acTpoHOMHYECKHX HccieoBaHUM. COBpPEMEHHbIE OINTUYECKUE TEIECKOIBL,
paznoTeNeCKONbl, BHeaTMOCc(hepHast acTpOHOMHUSL.

Bun 3Bé€3anoro Heba. Co3Be3aust, spKue 3BE3/1bl, IJIAHETHI, UX BUIUMOE JIBUKCHHUE.

ConHeynas cucrtema.

Comnne. ConHeunast akTHBHOCTh. McTounuk snepruu ComHIla v 3BE31.

3BE3/1bI, HMX OCHOBHBIE XapaKTEPUCTHKU. JluarpamMmma «CHEKTpalbHBIM Kiacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM MOCIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETHUMOCTHY
JUIsl 3BE3] TIABHOM IIOCIENOBATEIIBHOCTH. BHyTpeHHee cTpoeHue 3BE34. COBpEMEHHBIE
MPEJICTaBICHUSI O MPOUCXO0XKIEHUH U 3BomoK CoJHIa U 3BE3/. DTarbl )KU3HU 3BE3 .

Mneunsiii IIyte — Hama [Manaktuka. Ilonoxxenune m nBukenue ConHua B [anmakTuke.
Tunel ranaktuk. Paguoranaktuku u kBazapbl. YEpHBIE TBIPHI B SApaX TATAKTHK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaO6ma. PazOeranume ramaktuk. Teopus
bonpioro B3peiBa. PennkroBoe u3nyyeHue.

MacmrabHast ctpykTypa Beenennoil. MeraranakTuka.

Hepeménnpie npo6iieMbl aCTPOHOMUH.

Yuenuueckue naoniodenus.

HabGmionenuss 3BE€31HOrO0 Heba HEBOOPYKEHHBIM  TIJIa30M C  HCIOJB30BAHHUEM
KOMIBIOTEPHBIX TMPWIOKEHUN Ui OMpeeNieHUs TOJOKeHUsT HeOeCHBIX OOBEKTOB Ha
KOHKPETHYIO JIaTy: OCHOBHBIE CO3Be31s1 CEeBEPHOIo MOMymapus U ipKue 3BE3/bI.

Hab6mronenus B Teneckorn JIyHbl, TUIaHeT, TYMaHHOCTEH U 3BE3/IHBIX CKOTUICHUU.

Du3n4ecKuil MPaKTUKYM.

CnocoObl  m3MepeHus (U3NYEeCKHX BEIMYUH C HUCIOJIB30BAHHEM aHAJIOTOBBIX U
U (PPOBBIX U3MEPUTEITHHBIX TPHOOPOB M KOMITBIOTEPHBIX JTATUNKOBBIX CUCTEM. AOCOIOTHBIC U
OTHOCHUTEIIbHBIE TOTPEIIHOCTH U3MepeHuil  Qusmdeckux BenuuuH. OIeHKAa TpaHMHIl
MIOTPEUIHOCTEM.



[IpoBeneHrEe KOCBEHHBIX WM3MEPEHUH, WCCICIOBAaHUNM 3aBUCUMOCTEH (DU3UIECKUX
BEJIMYMH, MPOBEPKa MPEIOKEHHBIX TUIOTE3 (BBIOOpP M3 paboT, OMUCAHHBIX B TEMAaTHYECKUX
paszenax «Y4eHUYeCKUH 3KCIIEPUMEHT, 1a00paTOpHbIe pabOoThl, IPAKTUKYM).

O0o0marniee NnoBTOPEHHUE.

OO0oOmenne W cucTeMaTU3alus —COJCpXkKaHUA  pas3lenoB  Kypca «MexaHuKay,
«MonekynsipHass pu3nKa ¥ TepMOIUHAMUKA», «DIEKTpOANHAMUKA», «KojaeOaHHst 1 BOTHBI,
«OCHOBBI CHEIMATBHON TEOPHUHM OTHOCUTENbHOCTHY, «KBaHTOBas Qusnka», «O1eMEHTHI
ACTPOHOMHH U acTPOPUZUKIY.

Ponp ¢u3uku M acTpOHOMHHM B SKOHOMHYECKOM, TEXHOJOIMUECKOW, COLUAIBbHOW M
THYECKON cdepax IesITeTbHOCTH 4YeNlOoBeKa, POlb W MECTO (HU3UKH H AaCTPOHOMHUH B
COBPEMEHHOM Hay4YHOM KapTUHE MHpa, 3HAYEHUE ONMCATEIBHOW, CHUCTEMaTH3UPYOLIEH,
OOBSICHUTENIbHOM M TPOTHOCTHYECKOW (YHKUMH (U3NYECKOH TeopuH, poib (U3UIECKOM
TEOpUH B (POPMUPOBAHMU INPEICTABICHUN O (QU3MUECKON KapTUHE MHpa, MECTO (U3NYECKOH
KapTUHBI MHUpa B OOIIEM pSAAY COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX IPEICTABICHHHA O
HpUpOJE.

MexknpeaMeTHbIe CBSI3H.

N3yuenue kypca ¢puzuku yriyoiaéHHOro ypoBHs B 11 kiacce ocyliecTBiIseTcs ¢ y4éToM
COJIePKATEIBHBIX MEXIIPEIMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH, OHOJIOTHH, XHMUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsle nOHAMUA, C6AZAHHbBLE C U3YUEHUEM MEMOO006 HAYYHO20 NO3ZHAHUA:
SBJICHME, HAY4HbIH (akT, runoresa, (u3nyeckas BEIMUMHA, 3aKOH, TEOpHsl, HaOIIOJCHUE,
OKCIEPUMEHT,  MOJEIHMPOBAHUE,  MOJENb, HW3MEPEHHE, TOrPEIIHOCTH  HM3MEPEHHUH,
U3MepUTeNbHBIE TPUOOPHI, LU poBas 1abopaTopusl.

Mamemamuka: pemieHre CUCTEMbI ypaBHEHUN. TpUroHOMETpUYeCKre (QYHKIIUU: CUHYC,
KOCHHYC, TaHT'€HC, KOTaHI€HC, OCHOBHOE TPUI'OHOMETPHUYECKOE TOXKIECTBO. BekTopsl u ux
NPOCKIIMH Ha OCH KOOPJAWHAT, CIOXEHHE BEKTOPOB. IIpon3BOIHBIC IeMEHTApHBIX (YHKINH.
[Tpu3Haku no00us TPEYTroJIbHUKOB, ONpeeIeHNE IIOMAAN IUNIOCKUX GUryp U 00bEMa Tell.

Buonozua: snekrpuueckue SBICHUS B XUBOW TNPHpONE, KoyieOaTelbHBIE IBIKECHHS B
KUBOW  TMPHUPOJE,  DSKOJIOIMYECKHME  PUCKM  TIpU  TMPOU3BOJACTBE  AIIEKTPOIHEPIHUH,
DIIEKTPOMArHUTHOE 3arpsA3HEHHE OKPYXKAMOIIEH Cpenbl, YyIbTPa3ByKOBas IHATHOCTHKA B
MeJUIMHE, ONITUYECKUE SIBICHUS B )KUBOW NPUPOJE.

Xumun: CTpOeHHE aTOMOB M MOJIEKYJ, KPUCTAJUTMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPAIbHBIN aHAIN3.

T'eozpaghusa: marauTHBIE TOMIOCA 3E€MIH, 3AJIE)KH MAarHUTHBIX Py, HOTOCHEMKA 3eMHOM
MOBEPXHOCTH, ceiicmorpad.

Texnonozus: IpUMEHEHNE MOCTOSTHHBIX MarHuTOB, AJIEKTPOMArHUTOB,
ANIEKTpOABHUraTeNb SIKoOM, TeHeparop MNEpPEeMEHHOr0 TOKa, WHAYKIHOHHAs Ieyb, JIMHUH
AIIEKTpONepeaay, dJIeKTPOIBUTATENb, pajiap, PaIuoNpPUEMHUK, TEIEBU30p, aHTEHHA, TeJIe(OoH,
CBY-nieub, ynapTpa3ByKoBas TUArHOCTHUKA B TEXHHKE, NMPOEKIIMOHHBINA ammapar, BOJIOKOHHAs
OIITHKA, COJIHEYHAsi OaTapes, CITyTHUKOBBIC IPUEMHHKH, si/IepHasi SHEPTeTHKA U YKOJIOTHYECKHUE
ACTIEKTHI €€ Pa3BUTHUS.

[UIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITIPOI'PAMMBI 10 ®U3SMKE HA
YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUAJIMYHOCTHBIE PE3VYJIBTATHI
JIMYHOCTHBIE PE3YJIBTATHI

JInuHoCTHBIE pe3yabTaThl OCBOEHUS yueOHOro mpeamMera «Pu3nkay JOJKHBI OTpakarhb
TOTOBHOCTb U CITOCOOHOCTH 00YUaIOIIUXCsI PyKOBOACTBOBAThCS C(HOPMUPOBAHHON BHYTPEHHEH
MO3UIMEN JMYHOCTH, CHCTEMOM IEHHOCTHBIX OPHEHTAlUH, TO3UTUBHBIX BHYTPEHHHUX
yOeXJIeHUI, COOTBETCTBYIOIIMX TPAAULIMOHHBIM IEHHOCTSIM POCCHIMCKOro OOIIecTBa,
paciMpeHye KU3HEHHOTO OMbITAa U ONbITa JESTENILHOCTH B IMPOLIECCE PEeaTU3alliid OCHOBHBIX
HaIpPaBJICHU! BOCIIUTATENBHOM 1E€ATEIbHOCTH, B TOM YHCJIE B YACTH:
rpakIaHCKOr0 BOCIIMTAHHUS:



e CchOPMHPOBAHHOCTh TPAKIAHCKOW TMO3UIMK OOYyYalomerocss KaK aKTUBHOTO H
OTBETCTBEHHOT'O YJIEHA POCCHICKOTO OOIIECTBA;

e TPHUHATHE TPAJAMIIMOHHBIX OOIIECYECIIOBEUECKHX T'YMAHUCTUUYCCKUX U JIEMOKPATHUECKUX
IICHHOCTCI;

e TOTOBHOCTh BECTH COBMECTHYIO JICATEIILHOCTh B MHTEpPEcax I'paKJaHCKOro OOIIEeCTBa,
y4acTBOBATh B CAMOYIIPABICHUH B 00pa30BaTEeIbHON OpraHU3aIuHg;

e YMEHHE B3aWMOJICHCTBOBATh C COIMAJIBLHBIMH HHCTUTYTaMH B COOTBETCTBHHM C HX
(GYHKIUSMU ¥ Ha3HAUYCHUEM;

e TOTOBHOCTh K TYMAaHHTAPHOW W BOJIOHTEPCKOMN JCATCIHHOCTH.

NATPUOTHYECKOT0 BOCIUTAHUS:

e chHOPMHPOBAHHOCTh POCCHMCKOMN TPaKTaHCKON MICHTHYHOCTH, TATPHUOTHU3MA;

e IICHHOCTHOE OTHOIICHHE K TOCYJapPCTBEHHBIM CHUMBOJIaM, JOCTHKCHHSIM POCCHHCKUX
Y4EHBIX B 0071aCTH QU3UKU U TEXHHUKE.

JAYXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

e chOpPMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STUUECKOTO ITOBEICHNS,

e CIOCOOHOCTH OIICHWBATh CUTYallMIO ¥ TNPUHUMATh OCO3HAHHBIC  PEIICHWS,
OpUEHTHUPYSICh Ha MOpPAIbHO-HPABCTBEHHbIE HOPMBI MU IIEHHOCTH, B TOM YHCIE B
JIESITEIBHOCTH YYEHOT ;)

e OCO3HAHHE JUYHOTO BKJIAJa B IOCTPOCHHE YCTOWYMBOTO Oy IYILIEroO.

ICTETHYECKOI0 BOCIIUTAHUS

e OCTETHMYECKOE OTHOIIEHHWE K MHPY, BKIIOYas JCTETUKY HAyYHOIO TBOPYECTBA,

npucyuiero Gu3ndecKon HayKe.
TPYAOBOI0 BOCHIMTAHMS:

e HHTEpPEC K pasIu4HbIM chepam Tpo(hecCHOHATBLHON ACSITENLHOCTH, B TOM YHCIIEC
CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, yMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOP Oymyieit
npoeccuu 1 peayn30BbIBATH COOCTBEHHBIC KU3HCHHBIC TUTAHEI;

e TOTOBHOCTH M CITOCOOHOCTBH K 00Opa30BaHUIO U CaMOOOpa30BaHMIO B 001acTH (U3HKH Ha
MPOTSHKEHUH BCEH )KU3HU.

IKOJIOTHYECKOT0 BOCIIUTAHUS

e c(hOpMHUPOBAHHOCTH JKOJOTUYCCKOW KYJIBTYpPHI, OCO3HAHHE TJI00ATHHOTO XapakTepa
HKOJIOTUYECKUX MPOOIIeM;

e IUIAHMPOBAHME M OCYLIECTBJICHHUE JCHCTBUN B OKPYXKAIOLIEH Cpele HAa OCHOBE 3HAHUSA
1eNel yCTOMYMBOrO Pa3BUTHS YEIOBEUECTBA;

e pacHIIpEeHHE OIbITa JEATEIHPHOCTH JKOJOTMYECKON HamNpaBIeHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUU TI0 (DU3HKeE.

HEeHHOCTH HAYYHOT0 MO3HAHUS:

e chopMHPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pasBuTHs (pU3NIECKON HAYKH;

e OCO3HaHHWE I[EHHOCTH HAYyYHOH JEeATENbHOCTH, TOTOBHOCTh B TMPOIECCE H3YUYCHHUS
(GU3MKK  OCYIIECTBJIATH  NPOSKTHYID W HCCICIOBATEILCKYIO  JIEATCIBHOCTH
WHAWBUAYAILHO U B TPYIITIE.

METAIIPEJAMETHBIE PE3YJIbTATDI
[To3HaBaTebHbIE YHMBepPcAJIbHbIE YUeOHblIe AelicTBUS
ba3oBble JJoruyeckue geMcTBUA:
e  CaMOCTOATENHHO (POPMYJIUPOBATh U AKTYAIM3UPOBATH MPOOJIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;
e  ONpEAENATH LEJN IEeITEIbHOCTH, 33/1aBaTh MMApaMETPbl U KPUTEPUU UX JTOCTHKEHUS,
e BBIBIATH 3aKOHOMEPHOCTH M TIPOTHBOPEYMS B pacCMaTpUBAEMbIX (U3HUYECKUX
SIBJICHUAX
e paspabarbiBaTh IUIaH peHIeHHWs MnpoOJaemMbl C Y4ETOM aHalM3a HMEIOIIUXCS
MaTE€pHAIIbHBIX U HEMATEPHUAILHBIX PECYPCOB;



BHOCUTb KOPPEKTHUBBI B JEATECIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJbTATOB LIEIISAM,
OLICHUBATh PUCKU MOCIEACTBUM AEATEIBHOCTH;

KOOPJMHHUPOBATh U BBINOJHATH pPabOTy B YCIOBHUSX PEATbHOr0, BUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELICHUH )KU3HEHHBIX TPOOJIEM.

ba3oBble ncciienoBarejbCcKHe AeiCTBHUA.

BJIAJICTh HAYYHOU TEPMHUHOJIOTHEH, KIIFOUEBBIMU TOHATUSAMH U METOAaMU (HU3HIECKOMN
HAYyKH;

BJIAJICTh HABBIKAMH Y4€OHO-UCCIIEIOBATEIBCKON U MTPOSKTHOM JCATEIBHOCTH B 001aCTH
(GU3HUKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEILHOMY IIOMCKY METOJIOB
pemieHuss 3anad  (PU3MYECKOTO COJEPKaHUS, NPUMEHEHUIO Pa3IMYHBIX METOIOB
MIO3HAHMS;

BJIAJICTh BUJAMHU JICATEIBHOCTH TI0 TOJYYCHUIO HOBOTO 3HAHUS, €r0 MHTEPIPETAIUH,
peoOpa3oBaHUI0 M IPUMEHEHHUIO B PA3IMUHBIX YUCOHBIX CUTYAIUSX, B TOM YHUCIIE MPU
CO3/IJaHUHU Y4EOHBIX ITPOCKTOB B 00J1aCTH (DU3UKH;

BBISIBJISITh TIPUYMHHO-CIICJICTBCHHBIC CBSI3M M aKTyaJIM3MPOBATh 3a7ady, BBIJABUTATH
THIIOTE3y €€ pEeIleHuUs, HAXOUTh apryMEHThI JJIs JJOKa3aTeIbCTBA CBOUX YTBEPKICHHIH,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHS,

AQHAJIM3UPOBATh TOJYUYCHHBIC B XOJC pEIICHHs 3aJa4d Pe3yJabTaThl, KPUTHUECKU
OIICHUBATh UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHUSX;
CTaBUTh M (HOpMyITUpOBaTH COOCTBEHHBIC 33aJ]aul B 00Pa30BATEIbHON JCSITEIBHOCTH, B
TOM YHUCJIC TIPH U3YyUCHUH (PU3UKY;

JIaBaTh OIICHKY HOBBIM CHTYAIlUsSIM, OLIEHHUBATh IPUOOPETEHHBIN OIIBIT;

YMETh IMEPEHOCUTH 3HAHUS 10 (PU3MKE B IPAKTHUECKYIO 00JIaCTh KU3HEACITCILHOCTH,
YMETh MHTETPUPOBATh 3HAHUS M3 Pa3HBIX MPEJAMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIE MOIXObl U PEIICHHUS,

CTaBHUTh IPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTCPHATUBHBIC PCIICHHUS.

Padora ¢ undpopmanmeii:

BJIAJCTh HAaBbIKAMM TIOJIy4Ye€HUS HMHQOpPMaUK (QHU3UUECKOr0 COAEpKaHUS U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBISATh IIOUCK, aHalu3,
CHUCTEMaTH3allui0 M MHTEpIpeTalnulo HHGOpMAllUU pa3iu4YHbIX BHJIOB U (OpM
IpeJICTaBICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIINH;

UCIIOJIb30BaTh CPEACTBA MH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTHMH B
pEelICHMH KOTHUTHBHBIX, KOMMYHMKATHBHBIX M OpPraHM3aLMOHHBIX 3a1ad C
cobmoieHneM  TpeOOBaHUW  APrOHOMHUKH, TEXHUKA  O€30MacCHOCTH, TUTHEHBI,
pecypcocOepeXeHus, MPaBOBbIX M ATUYECKHMX HOPM, HOPM HH()OpPMAIMOHHON
0€30I1aCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COJEpXkKaHUSA B Pa3IUUHBIX (opMaTax ¢ yd€ToM
Ha3Ha4YeHUs MH(pOpMallMM W IeJIEBOM ayAMTOPHUM, BbIOMpas ONTUMAbHYIO (opMy
IpEeJCTaBICHUS U BU3yalIU3alllu.

KoMMyHHKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOH JI€ATEILHOCTH;
pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYalMi U cMAT4aTh KOH(QIUKTHL;
pa3BEPHYTO M JIOTUYHO M3J1araTb CBOK TOUYKY 3PEHHUS C HCIIOIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHUBHU1yaIbHON paboThI;
BbIOMpATh TEMATUKY U METOJIbl COBMECTHBIX AEMCTBUI ¢ y4ETOM OOLIMX WHTEPECOB U
BO3MOYKHOCTEHN Ka)KIOI'0 YJI€HA KOJUIEKTUBA;

IIPUHUMATh LEIU COBMECTHOM NEATEIbHOCTH, OPraHU30BBIBaTH W KOOPIWHHUPOBATH
JEHUCTBUS IO €€ IOCTHXKCHUIO: COCTABJIATH ILIAH JEHCTBUM, PACIPENENIATh POJIA C
y4€TOM MHEHUN y4aCTHUKOB, 00CYXk/1aTh Pe3yJbTaThl COBMECTHON PabOTHI;



OLICHMBATh KAayeCTBO CBOETO BKJaJa M KaXKJIOr0 YYacTHHKA KOMaHAbl B OOIIUMN
pe3yIbTaT MO Pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTh HOBbIE IIPOEKTHI, OLIEHUBATh UJIEU C MO3UIMU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh IO3UTUBHOE CTPATETMUYECKOE ITOBEACHUE B PA3JIMYHBIX CUTYyalUsX,
MPOSIBIISATH TBOPYECTBO M BOOOpAKECHHE, OBITH MHUIIMATHBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJbHbIE YUeOHbIE 1eliCTBHS
Camoopranuzanus:

CaMOCTOSITENIbHO OCYIIECTBIIATH MO3HABATEIbHYIO JEATEIbHOCTh B 00JaCTH (U3UKH U
ACTPOHOMMH, BBISBIIATH MIPOOJIEMBI, CTABUTH U (HOPMYIHPOBATH COOCTBEHHBIE 33/a4H;
CaMOCTOSTENIbHO COCTAaBJIATh IJIAaH PEIICHHS] PACUETHBIX M KaYECTBEHHBIX 3aj]ad, IUIaH
BBINIOJIHEHUS IPAKTUUECKON PabOThl ¢ y4yETOM HMMEIOIIUXCS PECYPCOB, COOCTBEHHBIX
BO3MOKHOCTEHN U IPEANIOYTECHHII;

JIlaBaTh OLEHKY HOBBIM CUTYaIIHsIM;

pacuupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JienaTh OCO3HAHHBIN BBIOOP, apryMEHTHUPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTh 3a
pELICHHE;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

CcrocoOcTBOBaTh (POPMHUPOBAHUIO M TPOSBICHUIO JPYAULUUA B 00JacTU (PU3UKH,
MIOCTOSIHHO IOBBILLIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHbBIH YPOBEHb.

CaMOKOHTPOJIb, IMOIIMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CUTYallMsIM, BHOCUTb KOPPEKTUBBI B ACATEIBHOCTh, OLICHUBATH
COOTBETCTBUE PE3YJILTATOB LICIISIM;

BJIAJICTh HAaBBIKAMH II03HABATEIbHOW pe(IeKCMM KaK OCO3HAHHS COBEpPIIaeMbIX
JEHCTBUI U MBICIUTENBHBIX ITPOLIECCOB, X PE3YJIbTATOB U OCHOBAHMI;

MCII0JIb30BaTh NPUEMBI peIeKCUH JIUIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;
YMETB OLICHUBATh PUCKHU U CBOEBPEMEHHO IIPUHUMATD PELLICHHUS 110 UX CHIKCHHUIO;
IIPUHUMATh MOTUBBI U apIyMEHTBI JPYTUX IIPU aHAIU3€ PE3YNIbTATOB JEATEIBHOCTH;
OpUHUMATD ce0sl, TOHMUMast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€ PE3YNIBTATOB JIEATEIBHOCTH;
IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B mporecce nocTHkeHMs] JTUYHOCTHBIX PE3YJbTaTOB OCBOCHMS MPOTPAMMBI MO (PU3UKE IS
YPOBHS CpeHEro 0011ero o0pa3oBaHus y 00y4aroImUXCsl COBEPIICHCTBYETCS IMOLMOHATBHBIH
WHTEJUICKT, MPEe/IoIaraimuii copMupoBaHHOCTD:

CaMOCO3HaHHS, BKJIIOYAIOIIETO CHOCOOHOCTh TOHUMAaTh CBOE HSMOLIMOHAIBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIbHON c(ephl, ObITH
yBEpEHHBIM B ce0e;

CaMOpErylMpoBaHMs,  BKJIIOYAIOIIETO  CAaMOKOHTPOJb,  yYMEHHE  NPUHHUMATh
OTBETCTBEHHOCTb 32  CBOE  TIOBEACHUE, CHOCOOHOCTh  aJanTHpPOBATBCA K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;
BHYTPEHHEN MOTHMBAallUM, BKJIKOYAIOIIENH CTPEMJIEHHE K JOCTHKEHHUIO LIEJIM U YCIEXY,
ONTUMM3M, UHUIIMATUBHOCTh, YMEHHUE IEWCTBOBATh, UCXO/IS U3 CBOMX BO3MOXKHOCTEH;
HMIIATUH, BKIIOYAIONIEH COCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSHHE IPYTUX,
YUUTBHIBaTh €ro MpHU OCYIIECTBICHUU OOIICHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COIEPEKUBAHMUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIIOCOOHOCTh BBICTPAUBaTh OTHOILIEHUS C
JPYTUMH JIFOABMHU, 3200THTHCS, POSIBIIATH MHTEPEC U Pa3peIIaTh KOH(DIUKTHL.

[MPEAMETHBIE PE3YJIBTATEI
K xoHny o6yuenus B 10 knacce nipeMeTHbIE PE3yJIbTAaThl HAa YTIIyOJIEHHOM YPOBHE JOJIKHBI
oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



MOHUMATh poJb (U3UKA B OSKOHOMHUYECKOW, TEXHOJIOTHYECKOM, HSKOJIOTHYECKOM,
COLMAIBHOM M 3THUYECKOH cdepax NesTeNTbHOCTH YeJIOBEKa, poJib M MECTO (hU3HUKH B
COBPEMEHHOM Hay4YHON KapTUHE MUpPA, 3HAYEHUE ONUCATEIbHOM, CHCTEMATU3UPYIOIIEH,
OOBSICHUTENIBHOM M TPOTHOCTHYECKOW (YHKUMH (U3NYECKOH TEOpHH — MEXaHMKH,
MOJICKYJISIpHOM ~ (GU3MKKM M TEPMOJAMHAMUKH, pPOJb (U3MUYECKOH TEOpUU B
(dbopMHpOBaHUY MPEACTABICHUH O PU3UUECKON KAPTHUHE MHPA;

pa3ianyaTh yCIOBHUS MPUMEHUMOCTH MoJesiel (PU3NUecKUX Tell U MPOLECcCOB (SIBICHUMN):
UHepIaabHas CUCTeMa OTcuéra, aOCONIOTHO TBEPAOE TEJO0, MaTepualibHAs TOYKA,
PaBHOYCKOPEHHOE JIBH)KEHHUE, CBOOOJIHOE IMaJieHue, aOCOMOTHO ynpyras aedopmanus,
abCOIIIOTHO yIpyroe u abCOJIIOTHO HEYNPYroe CTOJKHOBEHHS, MOAEIH Ta3a, KUIAKOCTH
U TBEPJIOTO (KPUCTAIUIMYECKOT0) Tea, UACabHbIM ra3, TOUeUHbIN 3apsij, OJHOPOIHOE
AIIEKTPUYECKOE I10JIE;

pa3iauyaTh ycloBUSL (TpaHUIbl, O0JIACTH) NPUMEHUMOCTH (UINYECKUX 3aKOHOB,
NOHMMATh BceoOUmMii xapakTep (yHIAMEHTAIbHBIX 3aKOHOB W OTPaHUYEHHOCTh
UCITIOJIb30BAaHNS YACTHBIX 3aKOHOB;

AQHAIN3UPOBATh U OOBACHATH MEXAHUYECKHE MPOLECCHl W SBJIEHUS, HUCIOJb3Ys
OCHOBHBIC TIOJIO)KEHUSI M 3aKOHBI MEXaHUKH (OTHOCHUTEIHHOCTh MEXaHHYECKOro
JBIDKEHUS, (OPMYJIBl KHHEMAaTHKH PAaBHOYCKOPEHHOTO JBIKCHHUS, MPeoOpa3oBaHUs
[Manunes 1u1st CKOPOCTU U NIEpEMEILIEHMS, 3aKOHbI HbIOTOHA, TPUHIIMI OTHOCUTEIBHOCTH
["anunes, 3aKOH BCEMHUPHOIO TITOTEHMs, 3aKOHbI COXpPAHEHUS MMIIyJIbca U
MEXaHMYECKOM AHEPruH, CBSI3b pabOTHI CHIIBI C U3MEHEHHEM MEXaHWYEeCKOW PHEpTUH,
yCIIOBUSL PAaBHOBECHs TBEPAOIO Teja), MPU 3TOM MCIOIb30BaTh MAaTEMaTHYECKOE
BBIpQKCHHE 3aKOHOB, YyKa3bIBaThb YCIOBHUS MPUMEHHUMOCTH (DU3MUYECKUX 3aKOHOB:
npeoOpa3zoBanuii ['amumes, BTOpOro W TpeTbero 3akoHOB HBIOTOHA, 3aKOHOB
COXPaHEHHUs UMITYJIbCa U MEXAHUYECKOUN 3HEPrUH, 3aKOHA BCEMUPHOIO TATOTEHUS;
AQHAIN3UPOBATh U OOBSACHATH TEIUIOBBIE MPOLIECCH U SBJICHMS, MCIIOJb3Ysl OCHOBHBIE
nonoxkeHuss MKT u 3akoHBI MOJEKYISIpHOW (U3UKM U TEPMOJAMHAMUKH (CBSI3b
JIaBJICHUS UACATBHOIO Ta3a CO CPETHEW KUHETUYECKON SHEPTrUei TEeIIOBOTO JBHKEHUS
M KOHLEHTpalUuel €ro MOJEKyJ, CBA3b TEMIIEpAaTypbl BELIECTBA CO CpEIHEH
KMHETUYECKOW DJHEeprue TeIIoBOro JBW)KEHHUS €ro 4YacTHll, CBSI3b JaBJICHUS
UCANBHOIO Ta3a C KOHLEHTpalMeHd MOJIEKY] M €ro TeMIEpaTypol, ypaBHEHHE
MenneneeBa—Knanelipona, IEpBbII 3aKOH TEPMOJAWMHAMUKH, 3aKOH COXPAHEHMS
SHEPTUU B TEIUIOBBIX Mpolleccax), MPH 3TOM HCIOJIb30BaThb MaTeMaTH4YecKoe
BBIpQKCHHE 3aKOHOB, YKa3blBaTh YCIOBHS NMPUMEHUMOCTU ypaBHEHHs MeHeneeBa—
Knaneiipona;

QHAIN3UPOBATh U OOBACHATH DBJEKTPUUECKHUE SBJIEHUS, WCIOJIb3YSd OCHOBHbBIE
MOJIOKEHUS U 3aKOHBI JIEKTPOJIMHAMUKH (3aKOH COXPAHEHUS 3JIEKTPUYECKOTo 3apsia,
3akoH KyrnoHa, NOTeHIIMaIbHOCTh 3JIEKTPOCTATHUECKOT0 OIS, MPUHIUI CYIIEPIIO3ULINN
AIIEKTPUYECKUX TOJIEH, IPU ITOM YKa3blBas YCIOBMsI IPUMEHUMOCTH 3akoHa KyioHa, a
TaK)Ke MPAKTUYECKH Ba)KHbIE COOTHOILIEHUsS: 3aKOHbI OMa I ydacTKa Lenu U JUIs
3aMKHYTOH 3JeKTpuueckoil nemnu, 3akoH J[xoyns—Jlenua, npasuia Kupxroda, 3akoHbl
®dapanes 15 JIEKTPOTU3a);

OTUCHIBATh (PU3MUECKUE MPOLECCHl U SBICHHS, UCIONb3YS BETUYMHBL TEepeMelICHHE,
CKOPOCTb, YCKOPEHHE, UMITYJIbC T€la U CHUCTEMBI TeJl, CHJIa, MOMEHT CUJIbl, JaBJICHUE,
NOTEHIMAJbHAs SHEPrHs, KUHETHYeCKas HHeprus, MeXaHudeckas sHeprus, padora
CWJIBI, IIEHTPOCTPEMHUTEIBLHOE YCKOPEHHE, CHJIa TSKECTH, CHjla YIPYTOCTH, CHJIa
TPEHUs, MOLITHOCTh, SHEPTUS B3aUMOIECHCTBHS Tena ¢ 3eMiEi BOMU3N €€ MOBEepXHOCTH,
SHEprusi ymnpyroil paegopmamnuu MPYKHUHBI, KOJIWYECTBO TEIUIOTHI, aOCOIOTHAs
Temreparypa Tena, paboTa B TEpPMOAMHAMHKE, BHYTPEHHSS DSHEPrusl HICaIbHOTO
OJIHOATOMHOT'O ra3a, paboTa HAealbHOro ra3a, OTHOCUTENIbHAs BJIaKHOCTh BO3]yXa,
KIIJ[ wmpeanpHOro TEMJIOBOIO MJBUIATENs; DJIEKTPUYECKOE II0JIE, HANpsSKEHHOCTh
AEKTPUYECKOTO TOJIs, HANMPsLKEHHOCTh TOJS TOUEYHOIO 3apsjia WM 3apsSKEHHOIO



miapa B BaKyyMe€ M B JUAJIEKTPUKE, MOTEHIMAN 3JIEKTPOCTATUYECKOTO MOJIs, Pa3HOCTh
MOTEHLIMAJIOB, 3JIEKTPOJABHXKYILAsl CUJIA, CHJIA TOKA, HANPSDKEHWE, MOUIHOCTH TOKA,
AJIEKTpUYECKasi €MKOCTh TUIOCKOTO KOHJIEHCATOpa, COMPOTHUBJICHUE Y4YacTKa IENu C
MOCIEAOBATEIbHBIM WU MAPAJUIEIBHBIM  COEAUHEHHEM  PE3UCTOPOB,  DHEPIUs
3JIEKTPUYECKOIO MOJII KOHAEHCATOPa;

OOBSACHATH OCOOCHHOCTH MPOTEKAHUS (PU3UICCKUX SBICHUN: MEXaHHUECKOE JIBIKCHUE,
TEIJIOBOE JIBMDKEHWE YAaCTHIl BEIISCTBA, TEIUIOBOE paBHOBECHE, OpPOYHOBCKOE
nBukeHue, auddysus, wucmapeHue, KUMEHWE W KOHJEHCAIUsS, IUIABIICHUE U
KpHUCTaJUIM3alIus, HAaIMpaBJICHHOCTh TeIUIoNepeayu, ANEKTPU3ALIUS Tel,
AKBUIIOTCHIIMAIBHOCTD IOBEPXHOCTH 3aPSKEHHOTO IIPOBOIHUKA;

MIPOBOJIUTH HMCCIICIOBAHUE 3aBUCHMOCTH OJHOW (PU3MUECKOW BEIMYMHBI OT JAPYTOH C
WCIIOJb30BAHUEM MPSIMBIX H3MEPEHUM, IPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GUKCUPOBAaTh PE3yJabTAaThl TOJYYCHHOW 3aBUCUMOCTH (U3HUYECKUX BEIUYHH B BHJIC
rpadukoB ¢ y4€TOM aOCONIOTHBIX TMOTPEUTHOCTEH W3MEpPEHUH, eNaTh BBIBOIBI TIO0
pe3yJibTaTaM UCCIEOBAHUS;

MPOBOJANTH KOCBEHHBIC W3MEpEHUs (U3MUYSCKUX BEIWYHH, IMPH OTOM BBEIOHpATH
ONTUMAJIBHBIA METOJT HW3MEPCHHs, OILICHUBaTh aOCOJIOTHBIE W OTHOCHUTEIbHBIC
MOTPEIIHOCTH NPSAMBIX U KOCBEHHBIX H3MEPECHUI;

MPOBOJUTH OIBITHI IO MPOBEPKE MPEIOKEHHON THIOTE3bI: INIAHUPOBATH IKCIIEPUMEHT,
coOMpaTh SKCIEPUMEHTAIBHYIO YCTAaHOBKY, aHATU3UPOBATH MMOJTYyYEHHBIE PE3YJIbTATHI U
JienaTh BBIBOJI O CTaTyCe MPEAJIOKEHHOMN TUIIOTE3bI;

cobmo1aTh mpaBuia 0€30MacHOTrO TpyAa MpH MPOBEIACHUU HCCICIOBAHUN B paMKax
y4eOHOr0 3KCHEPUMEHTa, MPAaKTUKyMa M y4eOHO-HCCIEeNOBATeNbCKOW M MPOEKTHOM
JIEATETLHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIBHBIX YCTPOMCTB W J1a0OPATOPHOTO
000pyI0BaHUs;

pemiath pacu€THbIC 3aJladdl C SIBHO 33JaHHOW W HESBHO 3aJaHHON (PU3NUYCCKOM
MOJIeJIbIO: Ha OCHOBAHWU aHAlIM3a YCJIOBUS 00OCHOBBIBATH BHIOOP (PU3UUYECKOM MOJEINH,
OTBEYAroe TpeOOBaHUAM 3a7a4H, TPUMEHSATH (OPMYIIBI, 3aKOHBI, 3aKOHOMEPHOCTH U
MOCTyNaThl (U3HUECKUX TEOpUH TPU HKCIOIb30BAHUM MaTEMaTHUYECKUX METO/I0B
pelIeHusT 3aJad, TMPOBOJUTH pPAcUYE€Tbl HA OCHOBAaHUM HMMEIOIIMXCS JaHHBIX,
AQHANIM3UPOBATh PE3YNbTATBl U KOPPEKTUPOBATH METOJBl pPEUIEHUs C YYETOM
MOJTYYEHHBIX PE3YJIbTATOB;

peliaTh Ka4eCTBEHHBIE 3a/1a4u, TpeOyIole MPUMEHEHHs 3HAaHUIM U3 Pa3HBIX pa3JieioB
Kypca (U3UKH, a TaK)Ke€ HMHTETpaAllMd 3HAHUW U3 JPYTHX TMPEIMETOB €CTECTBEHHO-
HAay4YHOTO LMKJA: BBICTPAWBaTh JIOTMYECKYIO LIEMOYKY PAaCCYKICHHM C OIOpOM Ha
M3y4YEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NYECKUE SIBJICHHUS;

UCIIONIb30BaTh TEOPETUUECKUE 3HAHUS JJIs1 OOBSICHEHHsS] OCHOBHBIX MPUHIUIIOB PabOTHhI
HU3MEPUTEIIbHBIX PUOOPOB, TEXHUUECKUX YCTPONUCTB U TEXHOJIOTHUYECKUX MPOIIECCOB;
MPUBOIUTH IPUMEPHI BKJIa/1a POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TIPOILIECCOB OKPYKAIOIIETO0 MHpa, B Pa3BUTUE TEXHUKH U
TEXHOJIOTHI;

aHAJM3UpPOBAaTh M  OIICHWBATh TIIOCJIEACTBUS OBITOBOM H  TPOW3BOJCTBEHHOM
NESTEIbHOCTH YeNIOBEKa, CBA3aHHOW ¢ (U3MYECKUMHU TMPOIEcCaMHu, C TMO3HUIUN
9KOJIOTHICCKOU 0e30MacHOCTH, MPECTABICHUI o palMOHATIBHOM
MPUPOAOIIOIB30BAHUM, & TAKXKE PA3YMHOM MCIIOJIb30BAHUM JOCTHUKEHUM HAyKH U
TEXHOJIOTHH JIJIs1 JATBHEHIIIETO pa3BUTHS YEIOBEUECKOT0 OOIIECTBA;

MPUMEHSTh Pa3InYHbIe CIIOCOOBI PA0OTHI ¢ HHpOpPMAIHeH (HU3HUECKOTO COACPKAHUSI C
WCIIOJIb30BAHUEM  COBPEMEHHBIX  WH(MOPMAIMOHHBIX  TEXHOJOTHH, TPU  ITOM
UCIIOJIb30BaTh COBPEMEHHbIE HHPOPMAIIMOHHBIE TEXHOJIOTHH JJIs TIOUCKA, TIepepaboTKu
U TIpEAbSIBICHUS y4eOHON M HAyYHO-TIOMYJISIPHOW MHGOPMAINH, CTPYKTYPHUPOBAHUS H
MHTEpIpeTanuu WHOOPMALIUY, TTONYYEHHOW W3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUECKU



aHAJIM3UPOBaTh IOJIY4aeMyl0 MH(POPMALMIO M OLEHHBAaTh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCS 3HAHUH, TaK M Ha OCHOBE aHAJIN3a UCTOYHHKA HH(POPMAIIUY;
IPOSBIATh OPraHU3alMOHHBIE M  IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSTEIBHOIO
npuoOpeTeHns] HOBBIX 3HAHWK B IMPOIECCE BBIMOJHEHUS TMPOCKTHBIX M Y4E€OHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyINIE C HMCIOJIHEHMEM pa3INMYHbIX COLHUAIbHBIX POJIEH, IUIAHUPOBATH
paboTy TIpynmbl, palMOHAIBHO pPACHpelesaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalUsX, aICKBaTHO OLICHMBATh BKJIAJ KAXKJOT0 U3 YYACTHUKOB I'DYIIIBI B PEIICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBIATh  MOTHMBaLMIO K  Oyaymiedd  nmpodecCHOHAIbHOM — ESTeTbHOCTH IO
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.

K konny oOyuenus B 11 knacce npeaMeTHbIE pe3ylbTaThl Ha YriyOJIEHHOM YpOBHE JOJDKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

MOHUMATh POJIb (UMK B JKOHOMHUYECKOW, TEXHOJOTHYECKOW, COIHAIBHON U
ITHUYECKON cepax AeATeIbHOCTH YEIOBEKa, POJib U MECTO (M3UKU B COBPEMEHHOMU
Hay4YyHOW KapTHHE MHpPA, POJib ACTPOHOMHH B MPAKTUYECKOMN AESITEIbHOCTH YEIOBEKA U
JanbHENIIeM Hay4YHO-TEXHUYECKOM pa3BUTHH, 3HAUYEHHE ONnUCaTeIbHOM,
CHCTEMATH3UPYIONIEH, OOBICHUTENPHOH W TPOTHOCTUYECKON (GyHKIMH (usmueckon
TEOPUH — 3JIEKTPOJAWHAMUKH, CIECLHUAIBHOM TEOPUM OTHOCHTEIIBHOCTH, KBAaHTOBOM
¢u3uku, ponb Gusmueckor Teopun B (POPMHUPOBAHUM IPEICTABICHHA O (PU3NIECKOMN
KapTUHE MHpa, MeCTO (PU3MYECKOW KapTHHBI MHpa B OOIIEM pSAy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOJIE;

pa3ianyaTh yCIOBUS MPUMEHUMOCTH MOJesiel (pU3NUecKux Tell U MPOLEeCCOB (SIBICHUMN):
OJHOPOJHOE DJJIEKTPUYECKOE M OJHOPOJHOE MArHUTHOE II0Js, TapMOHUYECKHE
KojeOaHusi, MaTeMaTHYeCKH  MasTHUK, HJICAIbHBIA MPYKUHHBIM  MAasTHUK,
TapMOHUYECKHE BOJIHBI, UJCAbHBIA KOJIeOaTeIbHbI KOHTYP, TOHKAs JIMH3a, MOJEICH
aToma, aTOMHOTO si/Ipa U KBAHTOBOW MOJIEJIU CBETA;

paznuuath YCJIoBHUS (TpaHUIBl, OOJACTH) MNPUMEHUMOCTH (PHU3WYECKUX 3aKOHOB,
NOHMMAaTh BCEOOUIMH XxapakTep (yHIAMEHTAIbHBIX 3aKOHOB U OIPaHUYEHHOCTh
MCIIOJIb30BAaHUs YACTHBIX 3aKOHOB;

aHAJTM3UPOBaTh M OOBACHATH 3JIEKTPOMArHUTHBIE MPOLECCHl U SIBICHHUS, HCIIOJIb3YS
OCHOBHBIE TIOJIO)KEHUSI M 3aKOHBI JJIEKTPOJAMHAMUKM U CIELUUAIbHONM TEOpUHU
OTHOCHUTEJIBHOCTU (3aKOH COXpaHEHUs 3JEKTPUUECKOro 3apsija, cuia Amrmepa, cuia
JlopeHinia, 3akoOH OJJIEKTPOMArHUTHOM WHAYyKUMH, mpaBwio Jlenna, cBsa3p DJIC
CaMOMHIYKIUH B DJIEMEHTE JIEKTPUUECKOM LIEMH CO CKOPOCTHIO M3MEHEHUS CUJIBI TOKA,
MOCTYJIaThl CIIEUATbHON TEOPUH OTHOCUTEIBHOCTH DHHIITENHHA);

aHAJTM3UPOBATh U OOBACHATH KBAHTOBBIC MTPOLIECCHI U SBJICHHS, UCIIOJIb3YS MOJIOKEHUS
KBaHTOBOW ¢u3uku (ypaBHeHHEe OWHIITeHHA sl GoTod(Pderra, MmepBbli U BTOPOU
noctynatel bopa, mpUHIIUIT COOTHOLIEHHs HeompeaenénHoctel ['elizenOepra, 3aKOHbBI
COXpaHEHHUsI 3apsiI0OBOIO U MAacCOBOTO YHCENl M PHEPrUH B SACPHBIX pEaKLUAX, 3aKOH
PaTMOaKTUBHOTO pacraja);

OMMCHIBAaTh (U3NYECKUE MPOLECCHl U SIBICHUS, UCTIOIb3Ys BEUYUHBI: HAIPSXKEHHOCTD
IIEKTPUYECKOTO T0JIsI, TOTEHIIHAJ 3JIEKTPOCTATUUECKOI 0O MOJIs, Pa3HOCTh NOTEHLIUAJIOB,
JNEKTPOABIIKYIAsS CUJIAa, WHAYKIMS MarHUTHOTO IIOJIs, MarHUTHBIA MOTOK, CHIIa
AmMriepa, MHIYKTUBHOCTb, JJIEKTPOJABIDKYIAs CHJIa CaMOMHIYKLMUH, DHEPIHs
MarHUTHOTO MOJI MPOBOJHUKA C TOKOM, PEISTUBUCTCKUN HMMITYJbC, MOJIHAS SHEPrus,
SHEPrusl MOKOs CBOOOIHOW YAaCTHUIIBI, SHEPTUsl U UMITYJIbC (POTOHA, MAaCCOBOE YHCIO U
3apsj siipa, SHEPTUs CBS3U A1pa;

OOBSICHATH OCOOCHHOCTH TMpPOTEKaHUs (U3NYECKUX SBICHUN: 3JIEKTPOMArHUTHAs
WMHAYKINS, CAMOMHAYKLUS, PE30HAHC, UHTEeppEepeHIusl BOIH, Nudpakuus, JUCIepcus,
MOJTHOE BHYTpEHHee oTpaxkeHue, potoannekrpuueckuil apdekr (poroaddexr), anpda- u



Oera-pacmajsl saep, TaMMa-u3JIydeHue snep, pusnueckue MPUHLUMBI CIIEKTPAIBLHOIO
aHanu3a 1 paboThI J1a3epa;

OINPEACIIATh HAIPAaBJICHUE MHIYKIMM MAarHUTHOIO IOJIS IPOBOJAHMKA C TOKOM, CHIIBI
Awmriepa u cuinbl JlopeHua;

CTPOUTh H300paX€HUE, CO37aBaEMOE IIJIOCKUM 3€pKajoM, TOHKOW JIMH30M, U
paccuuThIBATh €r0 XapaKTEPUCTHUKHY;

IIPUMEHATH OCHOBOIIOJIAraroIue acTPOHOMHMYECKHE IOHATHSA, TCOPUM U 3aKOHBI IS
aHanu3a U 00bACHEHHS (PU3MUECKUX MPOIIECCOB, MPOUCXOAANINX B 3BE3/1aX, B 3BE3IHBIX
cUcTeMax, B MEXTaJJaKTHYECKOH cpesie; NBU)KEHUSI HEOECHBIX TeJ, SBOJIIOLUH 3BE3T U
Bcenennoii;

IPOBOJIUTH MCCIEJOBAHNUE 3aBUCUMOCTEH (U3UUECKUX BEJIMYMH C HCHOJIb30BAHUEM
OPSAMBIX U3MEPEHUHN, TPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3YJIbTaThI
IOJy4eHHOM 3aBHUCHMOCTH (U3MYECKUX BEIUYMH B BHUAE TIpapUKOB € Y4ETOM
aOCONIOTHBIX MOrPEUIHOCTEN  M3MEpPEHMM, JelaTh BBIBOJABI 10  pe3yibTaTaM
UCCIICJOBAHNSI,

IPOBOJIUTh KOCBEHHBIE HW3MEPEHUS (U3MYECKUX BEIMYUH, IpPU D3TOM BBIOHUPATH
ONTUMAJIBHBIA METOJ M3MEpEeHMs], OLEHHBAaTh aOCOJIOTHBIE U OTHOCUTEIbHBIC
MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHUIL;

IIPOBOAMTH OIIBITHI 110 MPOBEPKE MPEATIOKEHHON MMIIOTE3bI: INIAHUPOBATH DKCIIEPUMEHT,
coOuparh 3KCIEPUMEHTAIbHYIO YCTAHOBKY, aHAJIU3UPOBATh ITOJYYEHHbIE PE3YyIbTaThl U
JIeJIaTh BBIBOJL O CTaTyCce IPEJI0KEHHON THIIOTESBI;

ONMCHIBATh METObI OJYUYEHUS HAYYHBIX ACTPOHOMHUYECKUX 3HAHUM;

coOurofiaTh MpaBuiia 0€30MacHOro Tpyda MpU MPOBEACHUU HCCIEAOBAaHUM B paMKax
y4eOHOr0 3KCHEPUMEHTa, MPAKTUKyMa M Yy4eOHO-HCCIEeN0BATENbCKOW M IPOEKTHOM
NESITeIbHOCTH C HCIOJb30BAHUEM HW3MEPUTENIBbHBIX YCTPOWCTB M J1aOOPaTOPHOIO
000pyI0BaHNS;

pewiatb pacy€THble 3aJaud C SBHO 3a/JlaHHONM M HESBHO 3aJaHHON (uznueckon
MOJIeJIbIO: HA OCHOBaHMM aHaju3a YCJIOBUS BbIOMpATh (U3NYECKUE MOJEINH,
OTBEYaroIMe TPeOOBAaHUAM 337a4H, TPUMEHSTh (POPMYJIBI, 3aKOHBI, 3AKOHOMEPHOCTH U
NoCTyNaThl (U3MUECKUX TEOpPUH MPU HCMOJIb30BAHUM MaTEeMaTHUYECKUX METO/I0B
pelieHuss 3ajad, MPOBOJUTH pacdy€Tbl Ha OCHOBAaHUM HMEIOIIUXCS JaHHBIX,
AHAIN3UPOBATh PE3YNbTAThl M KOPPEKTHUPOBaTb METOABI pEIIEHUs C Y4ETOM
MIOJIyYEHHBIX PE3Yy/IbTATOB;

pemaTth KayeCcTBEHHbIE 3a7aul, TPEOYIoLe MPUMEHEHHS 3HAaHUM U3 pa3HbIX pa3/ieoB
Kypca GU3UK{, a TaKKe WHTErpaliy 3HaHUH U3 JPYTrUX IMpPeIMETOB €CTECTBEHHO-
HAyyHOTO IMKJIA: BBICTPAMBaTh JIOTMYECKYIO IIEMOYKY pacCyXJE€HHH C Omopoil Ha
U3y4EHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U (PU3UUYECKHE SBICHUS;

UCIIOJIb30BaTh TEOPETHUECKNE 3HAHUS AJI1 OOBSCHEHHUS] OCHOBHBIX NMPUHIMIIOB PabOThI
U3MEPUTENBHBIX PUOOPOB, TEXHUUECKUX YCTPOUCTB M TEXHOJIOTHUYECKUX MPOLIECCOB,;
IPUBOJIUTH IPUMEPHI BKJIa/la POCCUNCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, B OOBSICHEHHE TIPOLIECCOB OKPYXKAIOIIETO0 MHpa, B pPa3BUTUE TEXHUKH U
TEXHOJIOTHH;

aHAJM3UpOBaTh U  OLIEHUBATh IOCIEACTBUS  OBITOBOM M  MPOU3BOJCTBEHHOMN
JESTEIbHOCTH 4YeNIOBeKa, CBA3aHHOW ¢ (U3NYECKUMHU TMpolleccaMH, C TO3HULUN
IKOJIOTHUECKOMN 0€30macHOCTH, IIpeICTaBICHUN 0 panoHaIbHOM
IPUPOJIONONIB30BaHUH, a TaKXKe Pa3yMHOM HCIOJIb30BaHUU JOCTH)KEHUH HayKu U
TEXHOJIOTUH JIs JabHEHIIIEro pa3BUTHI YeIOBEUECKOro 00IIeCTBa;

MPUMEHSTh Pa3InyHbIe CIOCOOBI PabOTHI ¢ HHpOpMaIHel (HHU3HMUECKOTO CoAEepPKAHUS C
UCTIOJIb30BAaHUEM  COBPEMEHHBIX  MH(POPMAIIMOHHBIX  TEXHOJOTMHA, TpU  ITOM
HCIIOJIb30BaTh COBPEMEHHbIE HH(POPMAIIMOHHbIE TEXHOJOTUY I TIOMCKa, IepepaboTKu
U TIpebsABICHUs y4eOHOW W HAYYHO-TIOMYJIAPHONH MH(POPMALIUHU, CTPYKTYPUPOBAHUS U
MHTEpIpeTaluu WH(OPMaLMY, TOJYYEHHOW W3 Pa3iIMYHbIX MCTOYHUKOB, KPUTHUECKU



aHAJIM3UPOBaTh IOJIY4aeMyl0 MH(POPMALMIO M OLEHHBAaTh €€ JOCTOBEPHOCTh KaK Ha
OCHOBE MMEIOIINXCSI 3HAHUH, TaK ¥ Ha OCHOBE aHaJIM3a CTOUYHUKA HH(pOpMaIny;
IPOSBIATh OPraHU3alMOHHBIE M  IIO3HABATEJIBHBIE YMEHHUS CaMOCTOSTEIBHOIO
npuoOpeTeHns] HOBBIX 3HAHWKA B MPOLECCE BBIMOJIHEHUS NPOCKTHBIX M Y4eOHO-
UCCIIEI0BATEIbCKUX PA0OT;

paboTaTh B IpyIIE C HCIOJIHEHMEM pa3IUYHbIX COLMAIbHBIX pOJIEH, IUIAHHPOBATH
paboTy TIpynmbl, palMOHAIBHO pPACHpelesaTh JAEATENIbHOCTh B HECTAHAAPTHBIX
CUTyalUsAX, aICKBaTHO OLICHMBATh BKJIAJ KAXKJIOTO U3 YYaCTHUKOB I'PYIIIbI B PEILICHUE
paccMaTpuBaeMoi poOIeMsl;

OpOSIBJIATE  MOTHBAlMIO K  Oyaymield  nmpo(ecCHOHANBHOW — IESATETBHOCTH  I10
CHELHATBHOCTIM (PU3UKO-TEXHUYECKOTO IPOQUIIS.



TeMarnueckoe IIaHupOBaHUE

10 xmacc
Ne | HamMeHOBaHUe pa3aesioB U | KoanuecTBo yacoB ‘ JuiekTpoHHbIE (HU(POBDbIE)
n/n TEM NPpOrpamMmmMbl | Bcero “ KouTtpoJbHbie padoThl H IpakTuyeckune padoTbl ‘ o0pa3oBaTeJbHBIE PECYPCHI
‘Pamen 1. HAYUYHBIY METO/I IO3HAHMS ITPUPO/IbI
11 Hayunblii MeTO1 TIO3HAHUS 6
™ |[mpupobr
‘I/ITOFO 10 pasely H6 H
IPazzen 2. MEXAHMKA
‘2.1 ”KI/IHeMaTI/IKa HlO Hl H ‘ Enunast komuteknus mudpoBbIX
obpa3zoBarenbHbIX pecypcos http://school-
2.2 || unamuka 10 collection.edu.ru/
‘2.3 ||CTaTHKa TBEPIOTO TENa HS Hl H ‘ Enunas komnexkuus nudpoBbIx
24 3aKOHBI COXpaHEHUs B 10 1 O6pa30BaTCJH>HI)IX pPeECypCoB httQ://SChOOI'
" |MexaHMKe collection.edu.ru/
‘I/ITOFO 10 pa3ieny H35 H
‘Pamen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-
3.1 KIHETHYECKOi TEOpHH 15 1 Enunast komnexmus nudpoBbIx
obpasoBaTenbHBIX pecypcoB http://school-
32 Tepmonnuamuka. TemioBeie 20 1 collection.edu.ru/
MAaIlIHHbI
33 [[Arperamawe cocrommms |y, |y oOmasonremsmm pecypeon hip:lschool-
" ||BemectBa. da30BbIE MTEPEXOIBI coﬁection edu.ru/ pecypeos HP.I/SCNO0T-
‘I/ITOFO 10 pa3ieny H49 H

‘Pa:s}le.ﬂ 4. QJIEKTPOINHAMUKA

‘4. 1 ||3neKTqueCKoe oJie H24 Hl H

HEI[I/IHaH KOJUTEKIIUS ITU(POBBIX



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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KoanuecTBo 4acoB

‘ JieKkTpoHHbIE (LM (pPOBbLIE)

Ne | HamMeHOBaHuUe pa3aesioB U ‘
n/n TEM TporpaMMel ‘ Bcero H KoHnTpoabubie padorsl H IIpakTnyeckue padoTel ‘ 00pa3oBaTelbHbIe PECypPChI
49 [ToCTOSIHHBINH AIIEKTPHYCCKHIA 24 1 obpasoBaTenbHBIX pecypcoB http://school-
" |lrox collection.edu.ru/
EnuHast KOJUTEKIHUS UPPOBBIX
4.3 ||Toku B pa3anuHBIX Cpeaax 6 obpasoBaTenbHbIX pecypcoB http://school-
collection.edu.ru/
‘I/ITOFO 0 pazaeny H54 H

[Pasnen 5. PUSMUYECKUIA IPAKTUKYM

51 |

|®H3quCKI/II7I MPAKTHKYM H16 H

16

‘I/ITOI‘

0 110 pasjieny H16 H

‘PesepBHoe BpeMs

o]

OBILIEE KOJIMYECTBO YACOB
I10 ITPOIT'PAMME

170 8

16

11 xnacc

Ne

n/n

HaumenoBanue pa3aesioB 1 TEM IPOrpamMmmabl

KoanuyecTBo 4acoB

Bcero

Konrtpousbnsie | IIpakTnueckune

padoThI padoThI

JuiekTpoHHbIE (IU(POBBIE) 00pa3oBaTelbHbIE

pecypchl

Pa3n

ea 1. QJJIEKTPOAUHAMMUKA

11

MarnuTtHoe 110J1€e

14

1.2

DneKTpoMarHuTHasT MHIYKIIHS

13

Enunas xomnekuus nu@poBbIx 00pa3oBaTEIbHBIX
pecypcos http://school-collection.edu.ru/

Hroro no pazneny

27

Pa3n

eq 2. KOJIEBAHUSA U BOJIHBI
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KoanuecTBo 4acoB

Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
HaumenoBanue pa3aesioB U TEM IIPOrpamMmMabl KOHTpOJ'[BHbIe HpaKaneCKHe
n/m Bcero pecypcel
padoThI padoThI

2.1 |[MexaHn4eCKHE KOJICOaHUS 10

Enunas xomtexius iudpoBeIX 00pa30BaTeIbHBIX
2.2 | DneKTpoMarHUTHbIE KOIeOaHMs 15 pecypcos http://school-collection.edu.ru/
2.3 |[MexaHMYeCcKHEe U 3JIEKTPOMAarHUTHBIE BOJTHBI 10 1

Enunast komutekmus iudpoBBIX 00pa30BaTEeIbHBIX
2.4 |Ontuka 25 1 pecypcos http://school-collection.edu.ru/
Wroro mo paszneny 60

Pazznea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 [Ocroser CTO 5 1 Enunas xomnekuus mudpoBbix 00pa3oBaTEIbHBIX
pecypcos http://school-collection.edu.ru/

Wroro no pazneny 5

Pazgen 4. KBAHTOBAS ®U3UKA

4.1 |KopnycKyisipHO-BOJHOBOW Jyainn3M 15

4.2 ||®usuka atoma 5 Ennnas xomnekuus udpoBbIx 00pa30BaTEIbHBIX
pecypcos http://school-collection.edu.ru/

4.3 || ®u3mnka aTOMHOTO SIpa ¥ 3JIEMEHTapHBIX YaCTHUII )

Hroro mo pazneny 25

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®PU3UKHU

5.1 ||[DneMeHThl aCTPOHOMUHU U aCTPOPUIUKH 12 Enumas KOITEKIMs HHPPOBEIX 00pa3OBaTeIBHBIX
pecypcos http://school-collection.edu.ru/
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KoumnuectBo yacos
Ne duaekTpoHHbIe (LM (poBHIE) 00pa3oBaTeIbHbIE
HaumenoBanue pa3aesioB U TEM IIPOrpamMmMabl KOHTpOJ'[BHbIe HpaKaneCKHe
n/n Bcero pecypcol
padoThI padoThI
Hroro no pazueny 12

Pazzen 6. PU3HUYECKHUN MPAKTUKYM

6.1 |®OuznuecKuii MPaKTUKYM 16 16

Wroro mo paszneny 16

Paznea 7. OBOBLIAIOIIEE IOBTOPEHUE

CucremaTu3zaius 1 0000IICHHE TTPEIMETHOTO
7.1 ||codepxaHus u onbITa AESTEIBHOCTH, 15
npuoOpeTEHHOro NpU U3ydeHnu Kypca gpusuku 10—
11 xnaccoB
Htoro no pazneny 15
PeszepBHOe Bpemst 10
OBILIEE KOJIMYECTBO YACOB I1O ITPOTPAMME |170 |4 16




YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

1. T.4. Msakumes, b.b. ByxosneB, H.H. Corckmii. ®uzuka. 10 kiacc: y4eOHUK Jyis
0011e00pa3oBaTeNIbHBIX yUpexacHUN (0a30BbIi U mpoduibHbI ypoBHH).— M.:IIpocBemenue,
2021.

2. I'S. Msakumes, b.b. byxoBues, B.M. Yapyrun. ®usumka. 11 xjacc: ydeOHUK It
00mieo0pa3oBaTenbHBIX yupekaeHui (6a30BbIii U npoduiabHbi ypoBHH).— M.:IIpocBemnienue,
2021.

3. C.M. Kozen. ®uzuka. 10-11 kmaccel: yueOHOe mocodue i yyamuxcs 1 abutypuenTos. B
249, Y. 2./C.M. Kozen. — M.: Maemo3suna, 2010.

4. T'.C. Jlaancbepr. DnemeHTapHbI yuyeOHuK ¢(usuku: YueOnoe mocobue. T.1. Mexanuka.
Tennora. Monekynspuas pusuka — 12-e uzn. — M.: DUSMATIINT, 2003.

5. I'. H. CrenanoBa, A. II. CrenanoB. Co6opHuK BoOmpocoB u 3amad no ¢usuke: [Ipodunbnas
mkoja. — CI16.: OO0 «CTII IlIkonay, 2008.

6. A.Il PeivkeBny. ®dusuka. 3amaunmk. !0-11 win.: I[Tocobme mnst obmeoOpaszosar. y4eoO.
3aBeicHUH. — 6-¢ u3a., crepeorurt. — M.: Jlpoda, 2009.

7. T. U. Tpodumona, A. B. dupcon. Dnekrpoaunaamuka. 10-11ki.: yued. mocodue. — M.: [Ipoda,
2005.

8. JLLA. Kupuk. CamocTosiTensHbIe 1 KOHTpoJbHBIE paboTsl. 10-11 M.: Unekca, 2009.

METOAUYECKHUE MATEPUAJIbBI U1 YUUTEJIA

1. M. 1O. [lemunosa, B. A. KopoBuH. MeTtoauueckuii CrpaBOYHUK yduTens pusukd. — M.:
Muemo3zuHna, 2003.

2. A. B. Copoxun, H.I'. Toprammnua, E.A. Xomoc, A.C. YuranoB. ®Pusuka: HaOII0JCHNUE,
SKCIIEPUMEHT, MOJEIUPOBaHUE. OIEKTUBHBIN Kypc: Ydebnoe mnocobuwe. — M.: BMHOM.
JlaGoparopus 3Hanui, 2006.

3. A. B. Copokun, H.I'. Toprammna, E.A. Xomoc, A.C. YuranoB. ®usuka: HaOI0ICHHE,
HKCIIEPUMEHT, MOJICTTUPOBaHUE. DJIEKTUBHBIN Kypc: Metoaudeckoe nocobue. — M.: BUHOM.
JlaGopatopust 3nanuii, 2006.

4. 1O. N. Juk, B. A. Uneun, . A. UcaeB u ap. ®Pusuka: bonpmioil crnpaBoOYHUK Jist
MIKOJBHUKOB M MOCTYIAIONIUX B BY3bI. — 2-¢ u311. — M.: JIpoda, 1999.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
[azera «®usukax http://fiz.1september.ru/

Enunas xomrexiust mudpoBeIx oOpa3oBaTeibHBIX pecypcoB http://school-collection.edu.ru/
Caiit 1t ipenoaBaTeneit pu3KMKH, yyamuxcs 1 ux poauteneit http://www.fizika.ru/
HayuHo-nonynsipHbiit pu3nko-mMaTeMatnyeckuit sxypHan "KBant" (ApXuB HOMEpPOB)
http://kvant.mccme.ru/

3annMatenbHas (pU3MKa B Borpocax u otBerax http://elkin52.narod.ru/

[Mopran ecrecTBeHHbIX Hayk: Pusuka http://www.e-science.ru/physics

[Tyts B Hayky http://yos.ru/
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