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ITIOACHUTEJIbBHASA 3AIINCKA

[lporpamma 10 ¢uU3MKe Ha YpoOBHe cpenHero obiiero o6pa3oBaHUs
pa3paboTaHa Ha OCHOBe TOJIOXKeHHWU W TpeOOBaHWMM K pe3y/bTaTaM OCBOEHUS
OCHOBHOI1 0Opa3oBaTe/IbHOM IpOrpaMMbl, mpezcTaBaeHHBIX B ®I'OC COO, a
TaKKe C y4éTom (ezepasbHOM paboueit mporpaMmbl BOCIUTaHUsI M KoHienumu
TiperoZiaBaHus yueOHoro rpegMeta «Pu3rKa» B 00pa30BaTe/IbHBIX OpPraHU3aIUsSIX
Poccuiickoit ~ Pepepariyy,  peanM3yIOL[MX  OCHOBHBbIe  0Opa3oBaTe/bHbIE
TTPOrPaMMBI.

[Tporpamma 110 ¢r3uKe orpezesisieT 0bsi3aTe/IbHOe TIpeMeTHOe COZiep KaHue,
yCTaHaB/MBaeT PeKOMeH/JyeMyto T0C/ie[JOBaTe/IbHOCTb U3yUeHUs] TeM U pa3jiesioB
yueOHOro TIpeMeTa C YUETOM MEKIIPEeMETHBIX KM BHYTPHIIPEAMETHBIX CBSI3eH,
JIOTUKK  y4yeOHOrO TMpoliecca, BO3pAacTHBIX 0COOeHHOCTel  00OyuaroIUXCs.
[Tporpamma 10 ¢u3MKe AAET Tpe/CTaB/eHHe O IeJsX, CofepKaHWH, oOIei
cTpaTerud O0OyuyeHMs, BOCIUTaHHS U Ppa3BUTUS OOyUarol[UXCs CpeCcTBaMHU
yuebHOro npegMera «Pu3nKa» Ha yry0/I6HHOM ypOBHe.

V3yuyeHne Kypca (GU3HMKKW YrayOJIEHHOTO YPOBHSI TIO3BOJISIET pean30BaTh
3aziaur TpodecCUoHaIbHON OpUeHTAaLMK, HallpaB/ieHO Ha CO3/iaHue YCIOBUM Jist
TIPOSIBJIEHUS] CBOWX WHTE/JIEKTYya/lIbHBIX W TBOPYECKHUX CTIOCOOHOCTEM KaKIbIM
oOydJarImumMcsi, KOTOpble HeoOXOJWMbI [Jid TIPOAO/DKeHHs oOpa3oBaHUsS B
OpraHM3alysx MpodecCHOHabHOTO 00pa30BaHUsA TI0 Pa3/IdYHBIM  (U3HKO-
TeXHUUECKUM ¥ MH)K€HEPHBIM CTIeLIMaTbHOCTSIM.

B mporpamme 10 (GuH3MKe OIpeAesioTCs TJIaHUpyeMble pe3y/bTaThl
0CBOeHUS Kypca (U3UK/ Ha YPOBHe Cpe/iHero o01iijero o6pa3oBaHusl: TUUHOCTHbIE,
MeTaripeZiMeTHble,  TIpeJMeTHble (Ha  yr/ayO/siéHHOM  ypoBHe). HayuHo-
METO/I0JIOTHUECKOM OCHOBOM [yl  pa3pabOTKM TpebOBaHHN K JIMUHOCTHBIM,
MeTarnpeAMeTHbIM W TpeAMETHbIM pe3y/bTaTaM 00y4YaroluXcsi, OCBOHWBIIIMX
rmporpaMMy 10 (u3MKe Ha YypOBHe cpeaHero obimiero o6pa3oBaHus Ha
yriny6/éHHOM YPOBHe, SIBJISIETCSI CUCTEMHO-/IeATe/TbHOCTHBIN TTOXO/.

[IporpamMma no (pu3uKe BK/IHOUAET:

MJIaHUpyeMble pe3y/bTaThl OCBOEHHUSI Kypca (U3WMKKM Ha YIriayO/IEHHOM
yPOBHE, B TOM UHCJie IpeIMeTHbIe pe3y/IbTaThl 110 rofiaM 00yJeHus;

cofepkaHue yuebHoro npeameta «PU3HKa» 10 TOZaM 00yUYeHHs..

[TporpamMma 10 (u3MKe HMeeT TIPUMEpPHBIM XapakTep U MOXKeT ObITb
WICTI0/Tb30BaHa YUUTEIAMU (DU3UKH /11 COCTAB/IEHUS] CBOMX pabOUMX ITPOrpaMM.

ITporpamMMa o ¢u3rKe He CKOBLIBAET TBOPUECKYIO MHHUIIMATHUBY YUMTe/eN U
TIPe/IOCTaB/ISIeT BO3MOKHOCTA [JII  peanu3al[dd  pa3/UUHbIX MeTOJUUYeCKUX
MO/IXOJIOB K TIpernofiaBaHuio (U3UKKU Ha YIyIyO/JEHHOM YpOBHE TIpDU YCIOBUU
coxpaHeHus 00s13aTe/TbHOM YaCTU COZlep>KaHusI Kypca.



dusmka Kak Hayka O Haubojiee OOIMX 3aKOHax TIPUPOABI, BBICTYTas B
KauecTBe yueOHOro mpejijMeTa B IIIKOJIe, BHOCUT CYII[eCTBEeHHbIN BKJIaZl B CUCTEMY
3HaHul 00 okpyskatoijeM mupe. LIIKo/bHBIN Kypc HU3UKK — cCTeMO0Opa3yrouii
[JIsl eCTeCTBEHHO-HAYUHBIX YUeOHBIX MpeIMeTOB, MOCKO/IBKY (GU3NuecKre 3aKOHBI
7eKaT B OCHOBE TIPOIIECCOB U SIBJIEHWM, W3yYaeMbIX XHUMUeEH, OHOJIOTHeH,
¢dbusrueckoi reorpadvier W acTpoHomueil. Mcrosib3oBaHME W aKTHUBHOeE
ripuMeHeHre (U3NUYECKHUX 3HAHUN OIMpe/lesTU/I0 XapakTep U OypHOe pa3BUTHE
pa3HoOOpa3HbIX TEeXHOJOTMM B cdepe HSHEPreTHKU, TPAHCIIOPTa, OCBOEHUS
KOCMOCa, TOJIyYeHUs] HOBbIX MaTepUasioB C 3aZlaHHbIMU CBOMCTBaMU. V3yueHue
(U3MKKM BHOCUT OCHOBHOM BK/I3J B (DOPMUDOBaHUE eCTeCTBEHHO-Hay4yHOU
KapTUHbI MUpa obyuaroiierocs, B (popMUpoBaHUe yMeHHUM MPUMEHSITh Hay4yHbIN
MeTO/], TI03HAHUSI TIPYU BbITIOJIHEHUM UMU Y4eOHBIX UCC/Ie[JOBAaHUM.

B ocHOBY Kypca ¢u3MKy Ha YpOBHE cpefiHero 0011jero oOpa3oBaHUsI M0JI0KEH
psifi e, KOTOpble MOXXKHO paCCMaTpUBaTh KakK MPUHLIMIIBI €70 TOCTPOEHMUS.

Hoesi yenocmHocmu. B COOTBETCTBUMM C HeWl KypC SIB/ISIETCS JIOTUYECKH
3aBepIIEHHBIM, OH COJIeP>KUT MaTepuasa U3 BCeX pas3fiesioB (DU3MKH, BKIHOYAeT KaK
BOIPOCHI K/ITACCUYECKOM, TaK U COBPEMEHHOM (DPHU3UKHU.

Hoes zeHepanuzayuu. B COOTBeTCTBUM C Hell MaTepuan Kypca (U3MKU
00beIMHEH BOKPYT (H3WUYECKUX Teopuil. BefyiuM B Kypce sBJsSe€TCS
(opMHupoBaHue MpejCcTaBAeHUN O CTPYKTYPHBIX YPOBHSIX Marepuu, BellecTBe U
roJie.

Hoess zymanumapuszayuu. EE peanusauys mnpejrosiaraeT HKCIOIb30BaHUE
TYMaHUTapHOT0 MOTeHLuana (r3UUecKor HayKdh, OCMBIC/IIEHHEe CBSI3U Pa3BUTHS
¢bu3vku Cc pa3BuTHeM OOIecTBa, a TakKkKe C MHUPOBO33PEHUECKUMHU,
HPABCTBEHHBIMH U 3KOJIOTHUeCKUMU MpobieMamu.

Hoes npuknaduoli HanpaeaeHHocmu. Kypc ¢bu3vku yriy0/1€HHOTO YPOBHS
rpeArno/jaraeT 3HakOMCTBO C IIMPOKUM KPYIOM TeXHUYECKHMX U TeXHOJIOTUYeCKUX
TIPUIOXKEHUN H3YueHHBbIX TeOpUM M 3akoHOB. [Ipy 3TOM paccMaTpyBalOTCS Ha
ypOBHe OOIIUX TIpe/CTaB/eHUd ¥ COBPEeMeHHble TeXHUUeCKhe YCTPOMCTBa, U
TEeXHOJIOTUH.

Hoes1 3Kon02u3ayuu peanusyercs TMOCPEACTBOM BBeJ€HUSI 3JIEMEHTOB
Cofiep>KaHusi, TIOCBAIIEHHBIX 9JKOJIOTHUYeCKUM TMpobsieMaM COBPeMEeHHOCTH,
KOTOpbIe CBSI3aHbI C pa3BUTHEM TeXHUKU W TEXHOJIOTMM, a Takke OOCYXAeHHs
rpo6sieM paljioOHaIbHOTO TIPUPO/IOTIOIH30BaHUs U 3KOJIOTMUeCKol 6e3011acHOCTH.

OcBoeHue coiep)KaHusi MPOrpaMMbl 0 (U3KKe J0/DKHO OBbITh TTIOCTPOEHO Ha
MPUHLMIIAX CUCTEMHO-JesATeTIbHOCTHOrO nogxoga. s pusvku peanvsanusi STUX
TIPUHLMIIOB 0a3rpyeTcst Ha UCI0J/Ib30BaHUM CAMOCTOSITE/IbHOTO SKCIIePUMeHTa Kak
TIOCTOSTHHO JleficTBytoIlero ¢akropa ydeOHoro mporecca. s yriybaéHHOTO
YPOBHI — 3TO CHUCTEMa CaMOCTOSITEJIbHOIO YUYEeHWUeCKOro 3KCIepHMeHTa,



BK/IIQUAIOIIETO (PPOHTA/bHbIE YueHWYeCKWe OIbIThl TMPU U3YyUYeHUH HOBOTO
MaTepHasa, 1abopaTopHble paboThl U pabOThI MpakTUKyMa. [Ipyr 3TOM BO3MOXKHBI
gBa crmocoba peanu3anu  U3MUECKOTO0 TIpaKTUKymMa. B mepBoM ciyuae
TIPAaKTUKyM TIPOBOAUTCS /b0 B KoHLe 10 u 11 knaccoB, simbo 1ocsie mepBoro u
BTOPOTO TIO/NYyTOAMM B KaXKAOM U3 3TUX KIaccoB. Brtopoii croco6 — 3T0
vHTerpanyss paboT TIpakTHKyMa B CHCTeMy JjabopaTOpHBIX paboT, KOTOpbIe
TIPOBO/ISATCST B TIPOLlecce M3ydeHUsi pasjena (temel). Ilpu 3tom Mo paboramu
MPAaKTUKyMa TIOHMMaeTCsi CaMOCTOsITe/IbHOe UCC/Ie/JoBaHKe, KOTOPOe TIPOBOUTCS
TI0 PYKOBO/ICTBY CBEPHYTOT0, 0000IIIEHHOTO BHa O3 ToI1aroBoii MHCTPYKI[UH.

B nmnporpamme 10 (¢u3MKe CHUCTeMa Y4YeHUUeCKOTO SKCIIePUMEHTa,
nabopaTopHbIX pabOT W TpaKTUKyMa IIpe/icTaB/ieHa eIWHbIM repeuHeM. Bnibop
TeMaTHKU I 3TUX BHUIOB YUYEHWUECKUX MPAKTUUECKUX pabOT OCYIIeCTBIISETCS
yuaCTHUKaM{ 00pa30BaTeIbHOTO TpoLjecca UCXO/isl U3 0COOeHHOCTel TTOypOUHOro
TIJITAHUPOBAaHUS W OCHallleHus1 KabuHera ¢usuku. [Ipu 3ToM obecmeurBaeTcs
oB/laZieHWe OO0yYaroIUMUCS YMEHHUSIMH TIDOBOAUTL TIpsiMble U KOCBEHHbIe
v3MepeHUsi, UCCAeIoBaHUsl 3aBUCMMOCTeN (PU3MUecKUX BeJIMUMH W TOCTaHOBKY
OTTBITOB TI0 ITPOBEPKE TPe/IJIO’KEHHBIX TUITOTE3.

Bonbilioe BHWMaHWE VAeISETCS PEeIIeHUI0 PACUETHBIX M KadeCTBEHHBIX
3agau. [Ipy 3TOM [/1s1 pacUéTHBIX 3aZiau MPUOPUTETOM SIBJISIIOTCS 3aflaud C SIBHO
33/laHHOM Y HesIBHO 3a/laHHOW (hU3HUueCcKou MO/ie/bio, TT03BOJISIOIMe TPUMEHSITh
M3yueHHble 3aKOHbl M 3aKOHOMEDHOCTH KakK W3 OJHOrO pa3fiesia Kypca, TaK |
VHTETPUPYS MpUMeHeHHe 3HAaHWM W3 Pa3HbIX pa3/esioB. [[s KaueCTBeHHBIX 3a7iau
TIPUOPUTETOM SIBJIIIOTCSA  3aZlaHUsi Ha OObsCHeHHe/TIpe/icKa3aHue ITPOTeKaHHs
¢bu3nuecKUx SIBIEHWM W TIPOIIECCOB B OKPY’KaroIllei >KK3HU, Tpebytoliue BbIOOpa
bur3nuecKoi Mojiesy AJisi CUTyalyy TTPaKTUKO-OPUeHTHPOBAHHOTO XapakKTepa.

B cootBerctBUM C TpeboBaHusimu @®I'OC COO K MarepuaibHO-
TeXHUUeCKOMY obecrieueHHI0 y4yeOHOro mporiecca Kypc (QU3MKU yriy0iéHHOro
YPOBHSI Ha ypPOBHe cpe/iHero o01iijero o0pa3oBaHus [JOJKEH U3yUaThCs B YCJIOBUSIX
rnpeaAMeTHOro KabuHera. B kabuHere Gu3MKu AO/DKHO OBITH HeoOXoAMMOE
naboparopHoe ob6opy/oBaHue [Jis1 BBITIOJTHEHUS] YKa3aHHBIX B Tporpamme Ti0
¢bu3MKe yueHWUYeCKHX OIIbITOB, /a0OPAaTOPHBIX paboT W paboT MpakTUKyMa, a
TaK)Xe ZIeMOHCTpaIMOHHOe 000py/j0BaHue.

HemoHcTpaliioHHOe 0b6opyzoBaHue (OpMHUpPyeTCS B COOTBETCTBUM C
MIPUHLIUTIOM MUHUMAa/JbHOM /IOCTaTOYHOCTH U obecrieyrBaeT TIMOCTAaHOBKY
TEePEeUrC/IeHHbIX B IIporpaMMe 10 (U3HWKe K/IIOUeBBIX J€MOHCTpAI[Ui IS
WCC/Te/JOBAaHUS  W3yYaeMbIX SIBJIEHWA W TIPOI[ECCOB, SMITMPUYECKUX U
(dbyHIaMeHTabHBIX 3aKOHOB, X TEXHUUECKHUX TIPUMEHEeHHH.

JlabopaTopHoe 00OpyA0OBaHMe [JiI YUYeHUUECKMX TIPAaKTHUeCKHUX paboT
dbopmMupyeTcsi B BUJIe TeMaTHYeCKUX KOMILIEKTOB M obecrieunMBaeTcsi B pacuére



OJHOTO KOMIJIeKTa Ha [JByX oOydaroiquxcs. TemaTuueckue KOMIUIEKTbI
nabopaTopHOTro 000py/I0BaHUS JO/DKHBI OBITH TIOCTPOEHBI HAa KOMILJIEKCHOM
WICTI0/Tb30BaHMY AHAJIOTOBBIX M ITU(POBLIX MPHUOOPOB, a TaKKe KOMITbIOTEPHBIX
M3MepHUTe/IbHBIX CUCTEM B BH/Ie 1[UGPOBLIX T1ab0paTOpUii.

OCHOBHBIMH 11e/IIMU M3yueHus (H3UKHU B 00111eM 06pa30BaHUM SBISIFOTCS:

dbopMrpoBaHUe WHTepeca M CTpem/ieHHsI OOyuaroluxcss K HayuHOMY
W3yUeHUI0 TIPUPOZbI, pa3BUTHE WX UHTE/IeKTyalbHbIX U  TBOPUYECKUX
CII0COOHOCTe;

pa3BUTHe TIPe/ICTaB/IeHU O HayuHOM MeTo/ie TO03HaHUs U (opMUpOBaHUe
HCCIe/OBaTe/IbCKOTO OTHOIIIEHHSI K OKPY KalOIUM SIBJIEHUSIM;

(dhopMrpOBaHUe HAayYHOT'O MUPOBO33peHUsI KaK pe3ysibTaTa U3yueHUs: OCHOB
CTpOEeHUsI MaTepuu U GyH/laMeHTa/IbHbIX 3aKOHOB (hH3UKY;

dhopMrpoBaHue yMeHHI 0OBSICHATE SBJIEHHUS C UCII0/Ib30BaHUEM (PU3UUeCKUX
3HAHUH ¥ HayYHBIX [JOKA3aTe/IbCTB;

dbopMrpoBaHUe TIpeJCTaBlIeHUA O pOAM (PU3MKA [AJi Pa3BUTUS JIPYTHX
eCTeCTBEHHBIX HayK, TeXHUKHU U TeXHOJIOTHi;

pasBUTHe  TIpe/CTaB/IeHUU O  BO3MOXXHBIX cdepax Oyay1eit
rpodecCUOHA/ILHON  JIesiTe/TIbHOCTUA, CBSI3aHHbIX C (W3UKOM, TO/rOTOBKA K
JanbHeliieMy 00y4eHHIO B 3TOM HallpaB/IeHUU.

HocTwxeHre 3TUX 1jefieid obecrieunBaeTCsl pellleHWeM CreyrOIUX 3ajad B
ripoiiecce u3yueHus Kypca (hM3MK1A Ha ypOBHe cpefiHero o0irero obpa3oBaHus:

nproOpeTeHHe CHUCTEMbBI 3HaHUM 00 00mMMX (PU3NMUEeCKNX 3aKOHOMEPHOCTSIX,
3aKOHAaX,  TeOopusiX,  BK/IHOUYass  MeXaHUKY,  MOJIeKy/SIpHYl0  (DU3MKY,
3/IeKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 37IeMeHThbI aCTPO(PU3UKY;

(dbopMrpoBaHUe YMeHU! MPUMEHSITh TeopeTHUeCcKre 3HaHHUs /151 00bsCHeHus
GbU3NUeCKUX SBJEHWA B TMPHUPOZE M /IS TIPUHATHS TPAKTHUECKUX peIlleHHH B
TOBCeJHEBHOM >KU3HU;

OCBOEHHE CIOCOOOB pellleHHs pa3/IWyHbIX 33/ad C SBHO 3aJaHHOMU
¢dbu3nUecKo MoJesnblo, 3a/iay, T0/pa3yMeBaloIuX CAMOCTOSITebHOe CO3/laHre
(dbusruecko Mojle/id, aJleKBaTHOW YC/IOBUSIM 3a/laud, B TOM 4YMC/e 3a/au
HMH)XeHePHOI'0 XapaKTepa;

rnoHMMaHue (U3UUYeCKUX OCHOB U TIPUHLIMIOB [JIeMCTBUSI TeXHUUECKUX
YCTPOMCTB U TEXHOIOTMUECKUX TPOIIeCCOB, UX BUSHUS Ha OKPY KaIOIYI0 CPeAy;

OBJ/laZieHe MeTOAAMU CaMOCTOSITe/TbHOIO TIJIAaHUPOBaHHS W TPOBe/leHHs
GbU3MUeCcKUX  OKCIIEPUMEHTOB, aHajau3a W MHTepIipeTalid  HWH(OpMaluy,
oripe/ie/ieHUsl I0CTOBEPHOCTH TI0/IyYeHHOT0 pe3y/bTaTa;

Co3/laHWe YCJOBUM [/l pa3BUTHSI YMEHWM TPOEKTHO-UCC/Ie/0BaTebCKOM,
TBOPUECKOU [JleITeTbHOCTH;



pa3BUTHUe MHTepeca K chepaM npodecCroHaIbHOU AesiTeIbHOCTH, CBSI3aHHOU
¢ hbU3UKOM.

B cootBerctBun ¢ TtpeboBanusmMu PI'OC COO yriybnéHHBIA ypOBEHb
u3yueHuss yueOHoro Tmipegmeta «®@u3nMKa» Ha YpOBHe CpefHETro o00IIero
oOpa3oBaHus BbIOMpaeTcsi OOYYArOIUMUCS, IIJIAHUPYIOMUMU  MPOJO/DKEHHE
00Opa30BaHus 10 CIeLUaTbHOCTIM (DHU3UKO-TEXHUUECKOTO MPOQUIIS.

Ha u3yuenue ¢busuku (yrnyO0néHHbIM ypOBeHb) Ha YPOBHe CpeiHero o01ero
obpazoBanust otBoauTcs 340 yacos: B 10 kmacce — 170 vacoB (5 uacoB B HeJies0),
B 11 knacce — 170 yacoB (5 yacoB B HeZie/t0).

[Mpennaraemeiii B TiporpamMme Mo (¢u3MKe TiepeueHb JiabDoOpaTOPHBIX U
MPAaKTUUeCKUX paboT sB/sieTCsl peKOMeH|0BaHHbIM, YUMTesb [efaeT BbIOOD
rpoBefieHUsT 1ab0OpaTOpPHBIX pabOT U OMBITOB C YYETOM MHAUBUAYATbHBIX
ocobeHHOCTel 00yUaroImxcs.



COJEPXAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. HayuHbiii MeTo/] MO3HAHUSA NPUPO/IbI.

dusrka — QpyHjaMeHTa/IbHast HayKa o npupojie. HayuHblli MeTo/, TTI03HaHUS U
MeTO/Ibl UCC/Ie/IOBaHUsl (PU3NUECKUX SIBJIEHUMU.

OKCIepUMeHT U Teopusi B TIpoliecce TO3HaHUsI Mpupofbl. HabmozeHuve u
5KCIIeEPUMEHT B (pU3MKe.

CriocoObl  M3MepeHHUs1 (U3MUECKUX BeMWUWH (aHA/OrOBble U IH(POBBIE
M3MepHuTe/bHbIe PUO0PHI, KOMIBIOTEPHBIE [TaTINKOBBIE CUCTEMBI).

[TorpemrHocT  u3MepeHu  ¢GuU3NUeCKUX BenuudH  (abcomoTHast U
OTHOCHTeJIbHasi).

MopenupoBaHue (pU3NUECKUX SIBJIEHWW U TPOLIeCCOB (MaTepuasbHasi TOUKa,
abCoMOTHO TBEpZOE TeNo, HAeasbHasi >XUAKOCTb, HWea/NbHBIM ra3, TOUEUHBIN
3apsAn). ['unore3a. PU3MUYECKUM 3aKOH, TPAaHULIBI ero NMpUuMeHuMOoCTH. Pusnueckas
Teopusl.

Ponb 1 mMecTto ¢u3MKM B (pOPMHUPOBAaHMK COBPEMEHHOM HayUHOM KapTHHBI
MHpa, B MPaKTUYECKOU JeATe/IbHOCTH JIFOEM.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

V3MepeHre CU/Ibl TOKAa M HalpsDKeHUs] B LieNMU TMOCTOSIHHOTO TOKa TpU
TIOMOIIIY aHAJIOTOBBIX U LIU(POBBIX U3MepUTEebHBIX PUOOPOB.

3HaKOMCTBO C L(poBoii aboparopueit no dusuke. [Ipumepsl W3MepeHuUs
(br3MUeCcKUX BeJIMUKH TIPU TIOMOIIU KOMITBbIOTEPHBIX JaTUUKOB.

Pa3pen 2. MexaHHKa.

Tema 1. Kunemamuka.

MexaHuueckoe [BwKeHHe. OTHOCHUTETBHOCTh MEXAHUUECKOTO [ABMXKEHMS.
Cucrema otcuéra.

[Tpsimasi u ob6paTHast 3a/laull MeXaHUKHU.

Paguyc-BeKTOp MaTepyalbHOM TOUKW, €ro MPOeKIUMU Ha OCH CHUCTeMbI
KOOpAuHAT. TpaeKTopusi.

[TepemMellleHne, CKOpPOCTb (CpefiHsII CKOPOCTb, MrHOBEHHasi CKOPOCThb) W
YCKOpeHHe MaTepuaJbHOM TOUKHM, WX MPOEKI[MM Ha OCHA CUCTeMbl KOOp/WHAT.
Crio)keHMe TiepeMelleHUM U C/I0KeHUe CKOPOCTeM.

PaBHOMepHOe ¥ pPaBHOYCKOpPEHHOe MPSIMOJIMHeHHOe ABMWXKeHHe. 3aBUCUMOCTh
KOOD/IMHAT, CKOPOCTH, YCKOPEHUSI U MyTHU MaTepUaJbHOM TOYKUA OT BPEMEHU U UX
rpaQuku.

CBobOogHOe TmajeHue. YckopeHHe CBOOOAHOTO TMajeHus. [IBrkeHUe Tesa,
OpollleHHOTO TIOJ] YIJIOM K TOPU30HTY. 3aBUCUMOCTh KOOpJWHAT, CKOPOCTH U
YCKOPeHUsI MaTepUaJbHOM TOUKU OT BDEMEHU U UX IPa(UKHU.



KpuBonuHeiiHoe  ABWXKeHWe. [IBW)kKeHUMe  MaTepyuaqbHOM TOUKM  TIO
OKDY>KHOCTH. YTJIOBasi U JMHeWHass CKopocTb. [lepuos u uactota oOpaiiljeHusl.
LleHTpocTpeMuTe/IbHOE (HOpPMaJ/ibHOE), KacaTe/ibHOe (TaHTeHI[MaJbHOe) U TI0JTHOe
YCKOpeHHe MaTepuaabHOU TOUKHU.

TexHuueckue yCTpPOWCTBA W TeXHOJIOTMYeCKHe TMPOLeCChl: CIUJOMET,
[IBI)KeHWEe CHapsiioB, LierHble, IlecTepéHYaTble W peMEHHbIE T[epejauu,
CKOPOCTHBIE JIU(THI.

demoncmpayuu.

Mogenb cucTeMbl OTCUYETA, WIHOCTPALUS KMHEMAaTUUeCKUX XapaKTepUCTUK
JIBUDKEHUS].

Crioco6bl ucc/ieJoBaHUs IBUKEHU.

WnnrocTpanys npejie/ibHOr0 nepexo/ja ¥ u3MepeHrne MrHOBeHHOUW CKOPOCTH.

ITpeoOpa3oBaHye ABW)KEHHUI C UCITOTb30BaHUEM MeXaHU3MOB.

[TageHue Tes B BO3/yxe U B pa3pe)KeHHOM MPOCTPAHCTRe.

HabstofieHue [ABW)KeHUsI Tesa, OpOIIEHHOTO TIOJ, YI7IOM K TOPHU30HTY U
TOPU30HTA/IBHO.

HaripaBneHue CKOpPOCTH TIPU JIBUYKEHUU T10 OKPYKHOCTH.

[Tpeobpa3oBaHue yryi0BOi CKOPOCTH B peIyKTOpe.

CpaBHeHMe TIyTel, TPAaeKTOPHH, CKOPOCTeH ABWKEHHS OJHOr0 M TOTO JKe
Tesa B pa3HbIX CUCTEMaxX OTCYETaA.

YueHuuecKuti 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

M3yueHre HepaBHOMEPHOTO [ABW)KEHHUS C 1|e/Ibl0 OrpejenieHrsi MTHOBEHHOU
CKOPOCTH.

M3MmepeHrie yCKOpeHUs TPU MPSMOIMHENHOM paBHOYCKOPEHHOM [ABWXXEHUH
T10 HAKJIOHHOU TIJIOCKOCTH.

WccnenoBaHve 3aBUCMMOCTA NYTH OT BpeMeHM IIpM PaBHOYCKOPEHHOM
JIBUDKEHUMU.

V3mepeHre  ycKopeHUsi ~ CBOOOAHOTO  TajieHUsi  (PeKOMeH/I0BaHO
WCTI0/Tb30BaHue 11U poBOii 1labopaTopum).

M3yyeHue [BWKeHUsI Tesjia, OpOIIEHHOTO TOpH30HTa/NbHO. [IpoBepka
TUTIOTe3bl O TIPSIMOM TIPOMOPLIMOHA/ILHOW 3aBUCUMOCTH MEXAY AaJbHOCTBIO
T0J16Ta ¥ HaYaIbHOW CKOPOCTBIO Tesla.

V3yueHue JBUWKEHHUs Tejla MO OKPY)XXHOCTU C TIOCTOSSHHOW MO MOJYJIIO
CKOPOCTBIO.

ViccnemoBaHre 3aBUCMMOCTM Tleprojia oOpallieHus: KOHWUUeCKOro MasTHUKa
OT ero rnapameTpoB.

Tema 2. /Tunamuka.



[lepBbii 3akoH HbroToHa. VHeprmanbHble cuUCTeMbl OTCYéTa. [IpuHLMMN
oTHOcuTenbHOCTU ["anmunes. HernHepiuanbHble cUCTeMbl OTCUéTa (OmpejeseHue,
MIpUMEDBI).

Macca tesia. Cuna. IIpyHIMI Cyniepro3syLiuu CUI.

Bropoii 3akoH HeloTOHA /17191 MaTepuaibHOU TOUKH.

Tpetui1 3aKkoH Hbr0TOHA /151 MaTepUaIbHbIX TOYEK.

3aKOH BCEMUPHOIO TATOTeHUs. OKBUBAJ€HTHOCTb TPaBUTAL[MOHHOM U
VIHePTHOW MacChl.

Cua TsDKeCTH. 3aBUCUMOCTb YCKODEHUsI CBOOOZHOTO TaJieHUsI OT BBICOTHI
HaJ, TOBEPXHOCThIO TIaHeTbl M OT Teorpauueckol IIMPOTHI. [IBUKeHuUe
HeOeCHBIX Te U UX CITYTHUKOB. 3akoHbl Keriepa. [lepBasi KocMudeckasi CKOPOCTb.

Cuna ympyroctu. 3akoH I'yka. Bec Tenma. Bec Tema, ABwKylerocs c
YCKOpeHHeM.

Cuna tpenus. Cyxoe TpeHue. Cujia TpeHUsI CKOJIb)XeHUS U CWJIa TPeHUs
nokosi. Koadduiment Tpenus. Cuna CONPOTUB/IEHUS TIPU [BWKEHUU Tejla B
JKAJKOCTH WU rase, eé 3aBUCMMOCTb OT CKOPOCTH OTHOCUTE/IbHOTO [JBUYKEHUSI.

Hasnenue. ['mapocratrueckoe fgasneHue. Cuma Apxumesa.

TexHUUeCcKre yCTPOWMCTBA M TEXHOJIOTUUeCKHe IIPOLIeCChl: MOZAIIUIHUKHY,
JIBIDKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

demoncmpayuu.

Habntosenue ABrKeHUs Tesl B MHEPI[MaIbHBIX U HeMHEePIMa/IbHBIX CHCTeMax
OTCuéTa.

[IpyUHLUIT OTHOCUTE/IBHOCTH.

Kauenne AByX LWIMHAPOB WIA LIAPOB pa3HOU MacChbl C OJWUHAKOBBIM
YCKOpPeHHEeM OTHOCUTEe/IbHO HeMHePLIMaIbHOM CUCTeMbI OTCYETa.

CpaBHeHHe  paBHOJEWCTBYIOLEM TMPWIOKEHHbBIX K Teny CWI C
NpOU3BeJleHMeM MacChl TeJla Ha ero yCKOpeHWe B UHepLIMa/IbHOM CUCTeMe OTCUéTa.

PaBeHCTBO CWJI, BO3HUKAIOLIUX B Pe3y/ibTaTe B3auMOJeHUCTBUS TeJl.

V3mepeHre Macc Mo B3auMOJEeUCTBHUIO.

HesecomocCTs.

Bec Tena rnpu yCKOpeHHOM IO4bEMeE U TaJleHUH.

LleHTpOOEKHBIE MEXaHU3MBI.

CpaBHeHUe CUJT TPeHUS TTOKOS, KAUeHUs U CKOJIbXKEeHUSI.

YueHuuecKutl 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

V3mMepeHue paBHOJEHCTBYIOIeN CH TIPU IBM>KeHUM OpyCKa M0 HaKJIOHHOM
IIJIOCKOCTH.

[TpoBepka ruroTe3bl O HE3aBUCUMOCTU BpeMeHU [BIDKeHHsi Opycka I1o
HAKJIOHHOW MJIOCKOCTH Ha 3aJ|JaHHOe PacCTOsIHHE OT ero Macchl.



WccnenoBaHre 3aBUCMMOCTA CUJI YIIPYTOCTH, BO3HUKAKIMX B MPYKUHE U
pe3nHoBOM o0pasiie, OT UX ZiedopMaliuu.

N3yueHune ABW)KEHUS] CUCTEMBI Tesl, CBSI3aHHBIX HUThIO, MEPEKUHYTOW uepe3
NETKUA OJIOK.

N3mepenve Ko3dduiieHTa TpeHHUs 0 Be/IMUMHe YI0BOro Ko3dd@uijieHTa
3aBUCUMOCTH Fp(N).

ViccnemoBaHue IBWKeHUsI OpycKa 0 HAK/IOHHOM TIJIOCKOCTU C TlepeMeHHBIM
KO3(PULIMEHTOM TPEHUSI.

N3yueHue [IBW>KeHHWs rpy3a Ha Baly C TDEHUEM.

Tema 3. Cmamuka meépdozo mena.

Ab6comoTHO TBEpPJOe Teno. IlocTymarenbHOe M BpalljaTesibHOE ABMXKEHUe
TBEpAOro Tesa. MOMEHT CW/Ibl OTHOCUTEBHO OCH BpaujeHus. Ilneyo cuibl.
CrioxkeHue CWJl, TPUIOKEeHHBIX K TBEpAOMY Teny. LleHTp TsbkecTu Tena.

YcnoBust paBHOBeCHst TBEPAOrO Tea.

YcToiturBoe, HeyCTOWUKBOe, Oe3pa3TMuHoe paBHOBECHe.

TexHuueckue yCTpPOMCTBA W TEXHOJIOTUUECKHE TMPOLeCChl: KPOHILUTEeHH,
CTPOUTEJIbHBIA KPaH, pelliéTuaTble KOHCTPYKLUH.

demoncmpayuu.

Y ci10BUS paBHOBeCHs.

Buabl paBHOBecCuUs.

YueHuuecKuti 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

VccnemoBaHve yCIOBUM paBHOBeCHs TBEPAOrO Tela, WMEROLEro 0Ch
BpalLleHUs.

KoHcTpyrpoBaHye KPOHIITEUHOB M PACUET CUJT YTIIPYTOCTH.

W3yueHne yCTOMUMBOCTU TBEPAOIO Tesa, UMEIOLLero MioLab OMopsbl.

Tema 4. 3aKOHbI COXpaHeHUs1 8 MeXaHUKe.

VMnyibC MaTepuaabHOM TOUKH, CUCTEMbI MaTepUabHbIX Touek. LleHTp Macc
CUCTeMbI MaTepHaJIbHbIX TOUeK. Teopema O JBW)KeHUM L|eHTpa Macc.

VMmyJibC CUJIBI M U3MEHeHHe UMITYJIbCa TeJla.

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTHBHOe [IB>KEHUeE.

MoMeHT umIy/ibCa MaTepyuaJbHOW TOUKW. IIpencTaBiieHWe O COXpaHEHUU
MOMEHTAa UMITYJIbCa B L{eHTPAIbHbIX MOJISAX.

Pabora cunbl Ha MajJOM U Ha KOHEUHOM IepeMelljeHUd. ['paduueckoe
ripejicTaB/ieHre paboThl CUJIbI.

MOILLIHOCTb CHUJIBL.

KuHeTnyeckasi 3Heprus MaTepuaqbHOW TOUKU. Teopema 00 W3MeHeHUU
KWHETHUYeCKOU SHeprud MaTepuaibHOU TOUKH.



[loTeHUManbHBIE U HEMOTEHLWAa/TbHbIe CWIbl. [loTeHUManbHas >Heprus.
[ToTeHManbHasi sHeprusi yrnpyro geopmMuUpOBaHHOW TpPYKWHBI. [loTeHIMabHas
SHEeprusi Teja B OAHOPOLHOM TIpaBUTaLMOHHOM Iiosie. [loTeHiManbHasi 3Heprus
Tesla B TPaBUTALIMOHHOM T10JIe OJHOPOJHOrO 11apa (BHyTpU U BHe 1uapa). Bropas
KOCMHYECKasi CKOPOCTb. TpeThbsi KOCMUUeCKast CKOPOCTb.

Ces3b pabOThl HeMOTeHI[MaJbHbIX CWJI C UW3MeHeHHeM MeXaHW4eCKou
SHEPrUuM CUCTeMbI Tesl. 3aKOH COXpaHeHUs] MeXaHWUYeCKOW SHepruu.

Yrpyrue v Heynpyrvie CTOJIKHOBEHUS.

YpaBHeHue bBepHymiud st uaeanbHOU >KUJKOCTU Kak CJie[CTBUE 3aKOHA
COXpaHeHUs] MeXaHUUeCKOU SHEepPrru.

TexHrWUueCcKre yCTPOMCTBA U TeXHOJIOTMYECKHUE TIPOLIeCChl: IBU)KEHUe paker,
BOJIOMET, KOIEp, MNPYKUHHBIA THCTOJET, TUPOCKOM, (UrypHOe KaTaHWe Ha
KOHBKaX.

demoncmpayuu.

3aKOH COXpaHeHUs1 UMITyJIbCa.

PeakTuBHOE BUKEHMe.

V3mepeHyie MOLLJHOCTH CUJIBI.

M3MeHeHUe SHepPryu TeJjia P COBepIIIeHNH pabOThI.

B3aumHble TipeBpallieHHds KHMHETUYeCKOM M MOTeHLMaJbHOW SHEpPryuu Ipu
[IeWCTBUY Ha TeJI0 CUJIbI TSPKECTU U CUIIbI YTIPYTOCTH.

CoxpaHeHUe SHepruu Npy CBOOOAHOM Ma/leHUH.

YueHuueckutl s3kchepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

V3mepeHyvie UMITyJibCa TeJla [10 TOPMO3HOMY Iy TH.

V3mepeHre CU/bI TATH, CKOPOCTH MOZE/NH 3/eKTPOMOOUIS U MOI[HOCTU
CHUJIbI TATH.

CpaBHeHVe W3MeHeHUsI UMITYJ/IbCa Tejla C UMITY/IbCOM CHUJIBI.

WccnenoBaHuve coOXpaHeHUs UMITyJ/IbCa TIPU YIIPYTOM B3aUMO/EMCTBUU.

M3mepeHrie KWHETHUECKOU SHEPryy TeJla II0 TOPMO3HOMY MYTH.

CpaBHeHMe WM3MeHeHUs TIOTeHLMaAbHOW YHeprUM TMPYKUHBI ¢ paboTOM CHbI
TPEeHUs.

OmnpegeneHve pabOThl CHIbI TPEHHUSI TIPH [IBWKEHHUH Tejla 110 HaK/JIOHHOU
IIJIOCKOCTH.

Pa3pgen 3. Moneky/isipHas pu3uKa U TepMOAMHAMUKA.

Tema 1. OcHo8bI MO/1eKy/ISIPHO-KUHemMu4eCcKoll meopuu.

OCHOBHbBIE TIO/NIOXKEHUSI MOJIEKYJIIpHO-KMHeTHdYeckort Teopun (MKT), wux
onbiTHOe obocHoBaHue. [luddysusi. bBpoyHOBCcKoe gABwkeHHe. XapakTep
JIBIDKEHUSI W B3aWMOJIEWCTBUSI 4YaCTUL] BelecTBa. Mozenn CTPOeHUsl Tas3oB,
JKUAKOCTe W TBEPAbIX Tesql U 00bsSiCHEHWEe CBOMCTB Bell[eCTBA Ha OCHOBE 3THX



Mozeneldi. Macca M pa3Mepsl MoJjeKyn (aromoB). KosmuecTBO BelljecTsa.
[TocTosinHas ABorazpo.

TerioBoe paBHOBecue. Temriepatypa U criocobbl eé u3mepenus. Illkana
Temreparyp Llenbcus.

Mopenb neanbHOrO ra3a B MOJIEKYJ/IIPHO-KUHETUYECKOW TeOPUM: YaCTULIbI
rasa IBWKYTCSI XaOTUUeCKHU U He B3aUMO/eUCTBYIOT APYT C APYTOM.

['a3oBble 3aKOHBL. YpaBHeHUe MeHjeneeBa—KaneiipoHa. AOcostoTHas
TeMriepaTypa (wkana temnepatyp KenbBuna). 3akoH [lanbroHa. V3omporjeccel B
WJlea/lbHOM rase C T[IOCTOSHHbIM KOJIMYeCcTBOM BewjecTtBa. ['padmueckoe
Tipe/iCTaB/IeHNe W30ITPOL[eCCOB: U30TepMa, U30xX0pa, u3obapa.

CBsI3b MeXIy [laBJleHheM W CpeJHed KUHeTUUYeCKOW SHeprueu
MOCTYIATe/bHOTO TElJIOBOTO [BW)KEHUS] MOJIEKYJl HealbHOro rasa (OCHOBHOE
yPaBHEHHE MOJIEKY/ISIPHO-KUHETUUECKOW TeOPUM U/leaIbHOT O rasa).

CBs13b abCOMIOTHOM TemMriepaTyphbl TEPMOJUHAMHUYECKOW CUCTEMbI CO Cpe/iHei
KWHETUYeCKOU SHepryei rnoCcTyrare/ibHOr0 TerI0BOro ABVIKEeHUS e€ YaCTUL].

TexHuueckue yCTPOWCTBA W TEXHOJOTMYECKHe TMPOLECChl: TepMOMETP,
OapomeTp, MosiyyeHrie HAHOMAaTepUasoB.

demoncmpayuu.

Mopenu IBW>KeHWs YaCTHUL] BeIeCTBa.

Mojienb GpPOYHOBCKOTO ABHKEHMUSI.

Buieopo/ivK ¢ 3aruvchbio peasibHOrO OPOYHOBCKOTO /IBHKEHUS.

Muddy3us >XUgKoCTeu.

Mopesis oribiTa [lITepHa.

[IputsykeHre MOJIEKY.I.

Mopenu KpucTaqiimyecKux peréTok.

HabstoieHue 1 vccieioBaHue U30TPOLIECCOB.

YueHuueckutl 3kchepumeHm, 1a60pamopHbie pabonbl, NPAKMUKYM.

WccnenoBanre Tiporjecca yCTAHOB/IEHWS TeIUVIOBOIO PaBHOBECUSl TPU
TeTJI000MeHe MeXXy TOpPSTUer M XOJIOZHOU BOJOM.

V3yueHne H30TepMHUYECKOrO mporuecca (peKOMEHZO0BAaHO MCI0Jb30BaHUE
1MdpoBoii 1abopatopumn).

V3yueHure ©U30XOPHOrO IpoLiecca.

M3yueHure n306apHOro rpoiiecca.

[IpoBepka ypaBHeHUsI COCTOSTHHS.

Tema 2. TepmoduHamuka. Tensioeble MawuHbl.

TepmoguHamuueckass (T/Zl) cucrema. 3ajaHue BHELIHWX YCJIOBUW IS
TepMOJMHAMUUECKOM CUCTeMbl. BHelllHe ¥ BHYTpeHHUe MapaMeTphl. [lapameTpsl
TepMOJMHAMUUECKOM CHUCTEeMbl KaK CpeJJHWe 3HAaueHWs BeMYWH, OMMCHIBAIOIINX
eé COCTOsTHMEe Ha MUKPOCKOITMYeCKOM YPOBHe.



HyneBoe Hauaso TtepmoauHamMuku. (CaMOIIpOM3BOJIbHASA — peJiakcarys
TePMOIMHAMUUECKOW CUCTEeMBI K TEIJIOBOMY PaBHOBECHIO.

Mopenb uWJeaqbHOrO0 Tra3a B TepMOJWHAMMKE — CHUCTeMa YpaBHEHUWU:
ypaBHeHUe MeHzeneeBa—KianenpoHa ¥ BblpakeHue [Jisi BHYTPEHHEM SHEepPruu.
YcnoBust IpUMEHUMOCTH 3TOM MOJe/IA: HU3Kasi KOHL|EHTpalys 4YaCTHLl, BbICOKHE
TeMIieparypsl. BelpakeHue /j1s1 BHyTPEHHEW SHepruyd OJHOAaTOMHOTO M/ ealTbHOIo
rasa.

KBasucraTuueckue 1 HecTaTUueCKUe MpoLeCChl.

OneMeHTapHast paboTa B TepMoiiHaMUKe. BriuricieHre paboTel 110 TpaduKy
rpoliecca Ha pV-auarpamme.

Teruionepejaua  Kak  Croco®  u3MeHeHUsi  BHYTpeHHel  3Hepruu
TepMOJIMHaMUuecKoi  cucteMbl 06e3  coBepiiieHusi paboThl.  KoHBekIus,
TeIrUIONPOBOJAHOCTh, U3/TyUeHue.

KomvuectBo TerioThl. TervioéMKOCTh Tejla. YJeabHags U MOJiIpHas
TeIUVIOEMKOCTH BellleCcTBa. YpaBHeHMe Mavepa. YzenbHasi TeIuyioTa CroOpaHus
ToruiMBa. PacuéT KonuuecTBa TeIJIOTBI TIpU Teruioniepefaue. [loHsiTue 006
aziabaTHOM TTpoliecce.

[lepBbli 3aKOH TepMOAWHAMUKW. BHyTpeHHsisi 5SHeprusi. KoimuecTtBo
TETUVIOTBI W paboTa Kak  Mepbl  W3MeHeHWSI BHYTPeHHeW  SHepruu
TepMOJMHAMUUECKON CUCTEMBI.

BTopoii 3akoH TepMOJWHAMUKM [IJii PaBHOBECHBIX IIPOI[eCCOB: uepe3
33/laHHOEe PaBHOBECHOE COCTOSIHME TepMOJUHAMUYECKOW CHUCTEeMbl TPOXOJUT
eIMHCTBeHHas afrabaTa. AGCostoTHasI TemriepaTypa.

Bropoii 3aKOH TepMOJWHAMMKM [JI1 HEPaBHOBECHBIX  IPOL[eCCOB:
HEBO3MOJKHO TlepefiaTh TETUIOTy OT Oojiee X0/0AHOTO Tesla K OoJiee HarperoMmy 6e3
kKomreHcaruu (Kimay3suyc). HeoOpaTiMOCTb TTPUPOIHBIX TTPOLIECCOB.

[TpuHLMIEI JelcTBYA Tery1oBbIX MatunH. KIT/I.

MaxkcumansHoe 3HaueHue KII. Ivkn KapHo.

OKOJIOTUYeCKHe acCIieKTbl UCMO0JIb30BaHUs TeIUIOBbIX ABUraTesneu. TeroBoe
3arpsi3HeHre OKpY>Karolllei CpeJbl.

TexHHUUeCKue yCTPOMCTBA W TEXHOJIOTMYECKUe TIPOLIeCChl: XOJIOJUIbHUK,
KOHZWIIOHED, AW3e/bHbIM W KapOIOpaTOpHBIN [BUTaTe/d, TapoBas TypOWHa,
MOojlyyeHre CBEepXHU3KUX TeMIepaTyp, YTWIM3aLys «TelyIOBbIX» OTXOLO0B C
WCTI0/Tb30BaHKeM TeTIOBOT0 Hacoca, YTUIU3alusi 6MoopraHnuecKoro TOTIMBaA AJis
BbIPAOOTKU «TeTIJIOBOM» U 3/IEKTPO3HEPTHUH.

demoncmpayuu.

i3MeHeHre TeMIiepaTyphbl ITPU ajuabaTHUeCKOM pacIIupeHUH.

Bo3gyuniHoe orauvBo.

CpaBHeHMe yZie/IbHbIX TEeIVIOEMKOCTEM BelLeCTB.



Crioco6bl M3MeHeHHs1 BHyTPeHHel SHepryu.

WccnenoBanue aguabaTtHOTo mpoiiecca.

KoMribroTepHbIe MO/ie/Tv TETJIOBbIX IBUTaTesIei.

YueHuueckutl 3kchepumeHm, 1a60pamopHbie pabombl, NPAKMUKYM.

W3mepeHue yaienbHOM TETI0EMKOCTH.

WccnenoBanne nporecca OCTbIBaHUSA BellleCTBa.

WccnenoBanue aguabaTtHOro mpotiecca.

V3yueHne B3aWMOCBSI3M SHEPIUMM MEXMOJIEKY/ISIDHOTO B3aMMOZEUCTBUS U
TeMIepaTypbl KATIeHUs XKUJKOCTEM.

Tema 3. Aepezamnbie cocmosiHus eewjecmed. Pazoeble nepexoobl.

[TapooOpa3oBanre | KoOHAeHcalus. VcrmapeHue W KureHue. YJenbHas
TeruI0Ta Mapoobpa3oBaHusI.

HacblljeHHble U HeHachblllleHHble Tapbl. KauyecTBeHHass 3aBUCHUMOCTD
IVIOTHOCTU M JjaBjIeHUs] HaCbIL[eHHOr0 Iapa OT TeMIlepaTypbl, UX He3aBUCUMOCTh
oT 06bEMa HaChII[eHHOTO Tlapa. 3aBUCUMOCTb TeMITepPaTypbl KUTIeHHUs OT JaBJieHUs
B JKUJIKOCTH.

BnaxHOCTb Bo3ayxa. AGCOMIOTHAsI U OTHOCHTE/IbHASI B/IaXKHOCTb.

TBépaoe Teno. Kpucramiueckrve U aMopHble Tesia. AHA30TPOIUSI CBOWCTB
KpUCTa/UIOB. [lnaBneHwe W KpUCTa/uM3alvs. Ye/bHas TeIvioTa IIaB/Ie€HUs.
CyO6mmMarniys.

Hedopmanym TBEporo Tena. PactsokeHue u okatve. Casur. Moayns FOHra.
[Ipenen ynpyrux gedopmaryi.

TeryioBoe pacipeHue >XUJKOCTeH U TBEPABIX Tesl, 00bEMHOe U JIMHeHHoe
paciiipeHyre. AHTapMOHU3M TeIJIOBBIX KOJ/ie0aHMI YaCTHI] Bell[eCTBa KakK IMpUUMHA
TeIJIOBOT'O paciliipeHus Tesl (Ha KaueCTBEHHOM YPOBHe).

[Tpeobpa3oBaHue 3Hepruu B (ha30BbIX Mepexo/iax.

YpaBHeHMe TeryIoBoro OasaHca.

[ToBepxHOocTHOe HaTskeHUe. Ko3(pduijeHT MOBEPXHOCTHOTO HaTsHKeHUS.
KanunnspHelie siBnenus. [laBneHue noj MCKPUBIEHHOM MOBEPXHOCTHIO XKUAKOCTH.
d®opmy.ia Jlariaca.

TexHuUecKue yCTPOMCTBA W  TEXHOJIOTMUECKHE TIPOLIeCChI:  JKUAKUe
KPUCTaJJIbl, COBpEMEeHHbIe MaTepraJibl.

emoncmpayuu.

TerioBOe pacivpeHue.

CBOKMCTBA HaCBILIEHHBIX MApOB.

Kurienune. KurieHue 1ipy NOHWKEHHOM [1aB/IEHUH.

V3mepeHyie CHJIbI TOBEPXHOCTHOI'O HATSKEHUS.

OMnBbITBI C MBUTbHBIMU TJIEHKaMU.

CmauuBaHue.



KanunnispHelie siBrieHUsI.

Mo/ieii HEHbFOTOHOBCKOMW JKUJKOCTH.

CriocoObI U3MepeHUsT BIayKHOCTH.

WccnepoBanue HarpeBaHUs U M/1aB/I€HUS] KDUCTA/I/TMYECKOT O BelljeCTBa.

Bunpl gedopmarimii.

HabtojeHre Masbix Aedopmariuii.

YueHuuecKuti 3kcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

N3yueHne 3aKOHOMEPHOCTeN UCTIapeHus )KUIKOCTEM.

W3mepeHue yieIbHOM TEM/IOTHI TI/1aB/I€HUS JibJia.

M3yueHre CBOMCTB HACBILL[EHHBIX MAapOB.

M3mepeHre abCOMIOTHOM B/IaXKHOCTHM BO3/yXa M OLleHKa MacChl TapoB B
TOMellleHUH.

N3mepenure ko3 urieHTa TOBEpXHOCTHOTO HATs>KEHUSI.

N3mepenue monyns FOHra.

WccnenoBaHve 3aBUCMMOCTU  AedopMalii  pe3WHOBOTO obpasija  oT
TIPUIOXKEHHOUW K HEMY CHJIBI.

Pa3pen 4. dnekTpoguHaMHKa.

Tema 1. dnekmpuueckoe nosie.

OneKTpu3alys Tejl W eé TPOSBIeHUs. DJIeKTpUYecKuu 3apsif. [Ba BHJa
S7IeKTPUYECKUX 3apsifioB. [IpOBOAHMKM, [WUSJIEKTPUKA U  TOJYyNPOBOJHUKHU.
OneMeHTapHbIA 3/IeKTPUUYeCKUM 3aps[l. 3aKOH COXpaHeHUsl 3JIeKTPUUYeCKOro
3apszja.

B3aumogelictBue 3apsaoB. ToueuHsble 3apsbl. 3aKoH KysoHa.

Onektpuueckoe nosie. Ero fericTBre Ha 3/eKTpruecKre 3apsibl.

Harnpsok€HHOCTh ~ 3/1eKTpuueckoro  Tosig.  [IpoGHbIA  3apsig.  JIuHUH
HarpsUKEHHOCTH 3JIeKTPUYeCcKOoro 1oJjist. OJHOpPOoLHOe 3/1eKTprUUecKoe IoJie.

[ToTeHLMa/ILHOCTh 3/7IEKTPOCTAaTUUYECKOr0 T10Jid. Pa3HOCTh TOTEHLMAaloB U
HarnpspkeHue. lloTeHlManbHas SHeEPrys 3apsijla B 3J€KTPOCTaTUUECKOM TIOJIe.
[ToTeHuMan 3neKTpocTaTuyeckoro nosisg. CBsA3b HANpsUKEHHOCTU TOJIS1 M Pa3HOCTH
MOTEHLMANIOB /11  3JeKTPOCTaTUYeCKOro mosas (Kak OJHOPOAHOro, TaK U
HEOIHOPO/ZIHOT0).

[IpyHLMN CyTeprno3uLMy 3/1eKTPUUECKUX TT0JIeN.

[Tonie ToueuHoro 3apsiza. [lone paBHOMepHO 3apsbkeHHOM cdepswl. [lone
PaBHOMEPHO 3apsDKeHHOTO Mo 00béMy 1iapa. Ilosie paBHOMepPHO 3apsyKeHHOMU
OeckoHeYHOM TMJIOCKOCTA. KapTWHBI JMHUM HamNpsKEHHOCTU JTUX TMOJed U
5KBUIIOTEHLIUA/IbHBIX TTOBEPXHOCTEM.

IIpOBOAHUKHU B 3/1eKTPOCTATUYECKOM I10j1e. Y C/I0BHe PaBHOBECUs 3apsi/ioB.

NvsnekTpyku B 3J1eKTPOCTaTUYECKOM roJie. Ovsnektprueckas
TPOHUL[AEMOCTh BellecTBa.



KonpeHcatop. DneKTpoéMKOCTb KOHZeHCaTopa. DJIEKTPOEMKOCTb MJIOCKOI0
KOH/ZIeHcaTopa.

[TapannenbHOe coeliHeHMe KOHleHCaTOpoB. [TocieqoBaTe/ibHOe COeJiHEHUE
KOH/IEHCAaTOPOB.

OHeprus 3apspKeHHOT0 KOHZIeHcaTopa.

[IBv>KeHUe 3apsyKeHHOW YaCTULIbI B OJHOPOJHOM 3/IEKTPUUECKOM T10J1e.

TexHHUUuecKue YCTPOWCTBA W TeXHOJIOTMUYeCKUe TPOLIeCChl: 3/IeKTPOCKOTI,
3JIEKTPOMETpP, 37JeKTpOCTaTUuUecKas 3all[iTa, 3a3eMJIeHHe 3JIeKTPOIPHOOPOB,
KOH/IeHcaTophbl, reHepatop Ban e I'paada.

Jdemoncmpayuu.

Y CTpOWCTBO ¥ TIPUHLUIT JEUCTBUS 37IEKTPOMETPa.

DneKTpruuecKoe moJie 3apsKeHHBIX 11apUKOB.

DneKTprUuecKoe moJie AByX 3apsyKeHHbIX T/IaCTHH.

Mopgens 3/1eKTpocTaTudeckoro reHeparopa (Ban ge I'paada).

[IpOBOAHUKH B 37IEKTPUUYECKOM TOJIE.

DJIeKTpoCTaTUUecKas 3alluTa.

YCTpoucTBO U AieNCTBUE KOH/ieHCAaTOpa MOCTOSTHHOM M TTepeMeHHON éMKOCTH.

3aBUCHUMOCTb  3JIEKTPOEMKOCTH TIJIOCKOTO KOHZJEHcaTopa OT ILIOLIaAx
TJIAaCTHH, PACCTOSIHUSI MEXXAY HUMU U JU3IEKTPUUYECKOU MPOHULIAEMOCTH.

OHeprus 371eKTPUYeCKOro T0JI 3apsUKeHHOr0 KOHZeHcaTopa.

3apsiiKa ¥ pa3psijika KOH/JieHCcaTopa yepe3 pe3ucTop.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

OlLleHKa CU/T B3aUMO/IeMCTBUS 3apPSUKeHHBIX TeJl.

HabttoieHue nipeBpallleHyst SHePryH 3apsHKeHHOTO KOHZIeHCaTopa B SHEPTHI0
W3/TyUYeHUs CBeTOAMO0/A.

M3yueHne npoTeKaHHUs TOKA B 1[eMU, COAep Kalliell KOH/JeHCaTop.

Pacrnipesienenue pa3sHOCTU TIOTEeHLMAa/IOB (HampsKeHust) rpu
rocaejoBaTe/TbHOM COeJMHEHUU KOHZEHCAaTOPOB.

WccnenoBanue paspsiZia KOHZeHCATOpa yepes3 pe3ucTop.

Tema 2. IIocmosiHHbIll 3/1eKmMpu4ecKutl mok.

Cwuia Toka. [ToCTOSSHHBIN TOK.

YcnoBusi CcyiecTBOBaHUSI MOCTOSSHHOTO 3JIEKTPUUECKOTr0 TOKa. VCTOYHUMKU
toka. Hanpspkenue U u D]IC €.

3akoH Owma i1 ydyacTKa LieTIu.

DneKTpruueckoe COTIPOTUBJIEHKE. 3aBUCHUMOCTD COTNPOTUBJ/IEHUS
OJIHOPO/IHOTO TPOBOJHWKA OT €ro [JMHbl U TUIOMIa[U TIONePeYHOr0 CeYeHUsl.
Y nenvHOE CONpPOTHBIEHUE BELLleCTBa.

[TocnemoBaTenbHOE, Mapayie/lbHOe, CMeIIaHHOe COeJMHeHHe MPOBOJHUKOB.
PacuéT pa3BeTB/IEHHBIX 3/1eKTprUUecKuX Lienei. [TpaBuna Kupxroda.



Pabora a/ekTpuueckoro Toka. 3akoH [xoyns—JleHia.

MOIHOCTE 3/IEKTPUYECKOro TOKa. TeruioBasg MOLLHOCTb, BblZessieMas Ha
pe3ucrope.

OIC ¥ BHyTpeHHee COMNPOTHBJIEHME MCTOUHMKA ToKa. 3akoH Owma [/s
MOTHOU  (3aMKHYTOW) 3/IeKTPUYECKOW Lend. MOIJHOCTh MCTOYHMKA TOKA.
KopoTkoe 3ambikaHue.

KoHieHCcaTOp B 1ienu MOCTOSTHHOTO TOKaA.

TexHHWUueCKue YCTPOMCTBA W TEXHOJIOTMYECKHWe TIPOLIeCChl: amIlepMeTp,
BOJIbTMETP, PEOCTAT, CUETUMK 3JIEKTPUUYECKOU SHEPrHUU.

Jdemoncmpayuu.

V3mepeHue CUJIbI TOKA Y HallpsUKEeHUS.

WccnenoBaHve 3aBUCUMOCTM CWJIBI TOKA OT HarpsbKeHUsl [/ pe3rCTopa,
JIaMITbl HAaKaJIMBaHUS U CBETOAMO/A.

3aBUCHMOCTb COTPOTHUBJIEHUS LIWIWNHADPAUYECKUX MPOBOJHUKOB OT [JIVHBI,
TJIOLIa/IU TIOTIEPEeYHOr0 CeueHus1 U MaTepuralia.

WccnenoBaHre 3aBUCMMOCTH CUIIBI TOKA OT COTPOTHBIIEHUS TIPY ITOCTOSSHHOM
Harps>KeHUH.

[Tpsimoe uamepenne D/IC. KopoTkoe 3aMblKaHHe rajlbBaHUUeCKOTO 3/1eMeHTa
Y OL|€HKAa BHYTPEHHEr0 COMPOTHUBJICHUS.

Criocobbl coefHeHNsI UICTOYHUKOB TOKa, 3/1C GaTapeid.

WccnepoBanve pa3sHOCTH TMOTEHLMATIOB MEX/Y IMOJIF0CaMM HMCTOUHMKA TOKa
OT CWJIbI TOKA B LIEMH.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

WccnenoBaHre CMeIIaHHOTO CO@MHEHUS Pe3UCTOPOB.

W3mepeHye yie/IbHOTO COTIPOTUB/IEHNS IPOBOJHUKOB.

WccnenoBaHve 3aBUCMMOCTA CWIbl TOKa OT HaMpsDKeHUs [JiS  JIaMIIbI
HaKa/IMBaHUSI.

YBenuueHue npejesia U3MepeHrs amrepMeTpa (BoJbTMeTpa).

N3mepenue D/1C ¥ BHyTpeHHer0 CONPOTUB/IEHUS] UICTOUHUKA TOKa.

Nccnenosanue 3aBucumoctd 3/JC rajbBaHUUYECKOrO 3/1IeMeHTa OT BPeMeHU
MpY KOPOTKOM 3aMbIKaHUH.

WccnepoBanve pa3sHOCTH TOTEHLMA/TIOB MeXY I0JIF0CaMM HMCTOUHUKA TOKa
OT CWJIbI TOKA B LIEMH.

WccnenoBanre 3aBUCUMOCTH M0JIE3HOM MOLLIHOCTA MCTOYHMKA TOKA OT CHUJIBI
TOKa.

Tema 3. Toku @ pazauuHbix cpeoax.

OneKTpuueckass TPOBOJAUMOCTb  pPa3/MYHbIX  BeL[eCTB.  JJIEKTPOHHAas
MPOBOAUMOCTb TBEDJbIX METa/JIOB. 3aBUCUMOCTb COMNPOTHBIIEHUSI METa/I/IOB OT
Temrieparypsl. CBepXIpoBOAUMOCTb.



ONeKTpUUeCcKri TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBoJHUKMY. CobcTBeHHast M  [pUuMecHas  IPOBOJAUMOCTb
TOJTYTIPOBOIHUKOB. CBOMCTBa p—n-miepexoza. [1oynpoBogHUKOBLIE TPUOOPHI.

ONeKTPpUYeCKU TOK B 3JIEKTPOIUTAaX. ONEKTPOJUTHUYEeCKas AUCCOLAALIUS.
OsekTposn3. 3akoHbl Papajes /i 3JIeKTpoIun3a.

D/leKTpuYeCckud TOK B ra3ax. CamOCTOSITe/IbHbIM U HEeCaMOCTOSTebHbIN
paspsz. PasnvuHbie TUIbI CaMOCTOATEILHOTO paspsaaa. MosHud. [1na3ma.

TexHrWUuecKue yCTPOMCTBA U TIpaKTUUeCKOe TpHUMeHeHue: ra3opas3psiHble
JlaMIIbl, 3JIEKTPOHHO-/IydeBasi TpPyOKa, TIOMYTIPOBOJHUKOBBIE TMPHUOOPHBI: WO/,
TpPaH3UCTOpP, (OTOAMOM, CBETOJWOM, TajJbBaHUKa, padUHUpPOBaHUE Me[lH,
BbITIJIaBKA a/IFOMUHUS, 3/IEKTPOHHAsE MUKDPOCKOIIHS.

demoncmpayuu.

3aBUCUMOCTb COTMPOTUBJIEHHS METa/IJIOB OT TeMITepaTyphl.

[IpoBOAMMOCTB 371EKTPOIUTOB.

3akoHsbI 31ekTposin3a dapazes.

VickpoBoit pa3ps/ ¥ TPOBOJMMOCTh BO3JyXa.

CpaBHeHHe MTPOBOIMMOCTH METaslJIOB Y MOJIyTIPOBOJHUKOB.

OZHOCTOPOHHSS MPOBOJAUMOCTD JUO/A.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie padbombl, NPAKMUKYM.

Habntomenue 3/1eKTpom3a.

V3mepeHue 3apsiia OJHOBA/JIEHTHOTO MOHA.

VccnemoBaHve — 3aBUCMMOCTH  COMNPOTHBJ/IEHHS — TE€PMOpEe3UCTopa  OT
TeMIepaTyphl.

CHsiTHe BONbT-aMITIEPHOM XapaKTePUCTUKYU AUO0A.

®Pu3nvecKuM NMPaKTUKYM.

Crioco0bI M3MepeHUs: GU3NUECKHUX BEJIMUMH C HCII0/Ib30BaHMEM aHa/IOTOBBIX
Y 1M(POBBIX U3MEPUTE/ILHBIX MTPUOOPOB Y KOMITbIOTEPHBIX [JaTUYMKOBBIX CHCTEM.
ABCOMOTHBIE ¥ OTHOCHTE/bHBIE TIOTPeIITHOCTH U3MepeHni (hHU3NUeCcKUX BeJTHUMH.
OLleHKa rpaHUL] OTPeLIHOCTEN.

[IpoBefeHre  KOCBEHHBIX HW3MepeHWM, UCCAe[jloBaHUM  3aBUCHMOCTEU
GbU3MUeCKUX BeMUMH, TTPOBepKa IMpe/JIOKeHHBIX Turore3 (BbIOOp u3 pabor,
OMMCAHHBIX B  TeMaTMYeCKMX  pasfenax «YUeHWYeCKUd  SKCIIePUMEHT,
nabopaTopHble pabOThI, MPAKTHKYM» ).

MexnipegMeTHbIe CBA3H.

N3yuenne kKypca ¢u3uku yriybnénHoro ypoBHs B 10 Kmacce
OCYLLIECTBJISIETCSI C YUETOM COJiep>KaTe/IbHbIX MeXIIPeJMEeTHBIX CBS3el C Kypcamu
MaTeMaTUKH, OM0JIOTHH, XUMIUH, reorpadru U TeXHOIOTHH.

MesicnpeomemHble noHsAMUs1, C8513AHHbIE C U3yYeHUeM Memo008 Hay4HO020
NO3HAHUs1: sIBJIeHWe, Hay4HbId (DaKT, rurnoTesa, (u3uyeckass Be/lMUYMHA, 3aKOH,



Teopusi, HaO/OfleHNWe, SKCTIepUMEeHT, MOJe/lMpOoBaHre, MoO/e/b, UW3MepeHue,
MOTPELLHOCTU W3MepeHui, u3MepurTesibHble PpUOopHI, 1iudpoBas 1abopaTopusi.

Mamemamuka: pelleHde CUCTeMbl ypaBHeHWM. JIMHeWHasi (QyHKLWS,
napaborna, ruriepbosia, ux rpaguku u cBoiictBa. TpuroHomeTpruueckue (yHKIUU:
CUHYC, KOCUHYC, TaHT'€HC, KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUUYEeCKOe TOXK/[eCTBO.
BeKTOophI U KX TIPOEKLMU Ha OCHA KOOP/IMHAT, CI0)KeHHEe BeKTOPOB.

Buosozusa: MexaHWuecKoe JBWKeHUe B )KMBOW mpupoze, auddysus, ocMoc,
TeryI000MeH >KUBBIX OPraHU3MOB, TETUIOBOEe 3arpsi3HeHWe OKpY’Kalolllell cpefibl,
yTWIN3alydsg OMOOpraHMYecKoro TOTUIMBA [Jii  BBIPDAOOTKH  «TeTIOBOM» U
3/1eKTPO3HEPryH, TIOBEPXHOCTHOE HaTsDKeHWe U Karu/UIsipHbIe SIBJIeHHUsI B IPUPO/Ie,
3/IeKTpUUeCKUe SIBJIEHUS B XKUBOU MPUPO/IE.

Xumus: [JUCKpeTHOe CTpPOeHMe BelecTBa, CTPOEHWEe aTOMOB W MOJIEKYI,
MOJIb BeIlleCTBa, MOJIIPHasi Macca, IOlyYeHWe HaHOMaTepuasioB, TerIOBble
CBOWCTBA TBEPABIX TeJ, XUAKOCTeH M ra3oB, )XUJKUe KPUCTa/Ibl, 3J1eKTpUYeCcKue
CBOMCTBA MeTaJIJIOB, 3/IEKTPOIUTUUECKAsi AUCCOLUALIUs, Ta/llbBaHUKA, 3/IeKTPOHHAsI
MUKDOCKOITHSI.

TI'eozpagpus: Bna>xHOCTH BO3/1yXa, BeTpbl, bapoMeTp, TepMOMETP.

TexHos02us: Tipeobpa3oBaHre [JBWKEHUN C WCIOIb30BaHUEM MeXaHU3MOB,
YU46T CyXOrO M JKUJKOrO TpeHUsi B TeXHUKe, CTaThUueCKue KOHCTPYKLUHU
(KpOHILTEMH, pelléTuaTble KOHCTPYKLMH), WCIO/Jb30BaHHWE 3aKOHOB COXPaHEHWsI
MEeXaHUKA B TeXHUKe (FMPOCKOI, BOJAOMET W [JPYrue), ABUraTe/lb BHYTPEHHETO
cropaHusi, TlapoBasi TypOMHa, OBITOBOM XOJIOJWILHUK, KOHJUIIMOHED, TeXHOIOTUN
TOJIyYeHUs COBPEMEHHBIX MaTepuasoB, B TOM YMC/Ie HaHOMAaTepuasaoB, U
HAaHOTEXHOJIOTHH, 3JIeKTpOCTaTHUecKasl 3all[uTa, 3a3eM/ieHHe 3/IeKTPOIpHO0pOB,
ra3opa3spsiZiHbie JIaMITbl, TT0TyTIPOBOAHUKOBbIE TIPUOOPKI, TabBaHUKA.

11 K/IACC

Pa3pen 4. DnekTpojuHaMHKa.

Tema 4. MazHumHoe novie.

B3avMogelicTBUe TOCTOSIHHBIX MarHUTOB W MPOBOJHUKOB C  TOKOM.
MarauTtHoe Tmio/ie. BeKTop MarHMTHOM WHAYKUMH. [IpuHLUN cCyrnepno3vuyu
MarHUTHBIX NoJiel. JIMHUY MarHUTHOW UHAYKLIWU.

MarHuTHOe 1oJie TIPOBOAHMKA C TOKOM (MPSIMOTO TMPOBOJHMKA, KAaTYLIKU U
KPYroBOro BUTKa). OnbIT Jpcresa.

Cuna Amriepa, eé HaripaB/ieHUe U MOJY/Ib.

Cwuna JlopeH1ja, eé HampaB/eHWe U MOAyJb. [IBr)KeHHe 3apsyKeHHOW YaCTHULbI
B O/IHOPOZIHOM MarHUTHOM T1o/ie. Pabora cusibl JIopeHrja.

MaruuTHoe 11071€e B BelljecTBe. @PeppoMarHeTHKH, rapa- U JruamMmarHeTUKU.



TexHuUeckue YCTPOWCTBA U TEXHOJIOTUUECKUE TMPOLIeCChl: TIpUMeHeHue

TOCTOSTHHBIX MarH1TOB, 3J1eKTPOMarHuTOB, TeCTep-MyJIbTUMeTP,
3/IEKTPO/IBUTaTe b SIKOOH, YCKOPUTE/ TN 3/IeMeHTapHBIX YaCTHI].
demoncmpayuu.

KaptvHa  /WMHWKA  WHAYKOWM ~ MarHATHOTO — TIOJIST  TOJIOCOBOTO U
10/IKOBOOOPAa3HOT0 MOCTOSTHHBIX MarHUTOB.

KapTuHa IMHUI MarHUTHOW WH/IYKLIMM T0JIsl IJTMHHOTO MPSIMOTO TIPOBOAHUKA
Y 3aMKHYTOI'0 KOJIbLIEBOT'O MIPOBO/HUKA, KAaTYIIKU C TOKOM.

B3aumMo/elicTBre ABYX NPOBOJHUKOB C TOKOM.

Cua Amnepa.

HevictBre cuibl JIopeHia Ha UOHBI 3JIEKTPOJIUTA.

HabntoseHre IBW)KeHUs MMyYKa 371IeKTPOHOB B MarHUTHOM TI0JIe.

[TpuHLMI JeUCTBUS 3/71EKTPOU3MEPUTETLHOTO nipubopa
MarHUTO3/1eKTPUYECKOU CUCTEMBI.

YueHuuecKutl 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

WccenoBaHre MarHUTHOTO T10J1S1 TTOCTOSTHHBIX MarHUTOB.

WccnenoBaHue CBOMCTB (peppOMarHeTUKOB.

WccnenoBanue 1eUCTBUS MOCTOSSHHOTO MarHWTa Ha paMKy C TOKOM.

N3mepeHue cuibl Amriepa.

N3yueHue 3aBUCUMOCTU CUJIbI AMIIepa OT CUJIbI TOKaA.

OrnpefienieHMe MarHUTHOW MH/IYKIIMM Ha OCHOBe M3MepeHHst CUIbl AMIiepa.

Tema 5. DnekmpomazHUMHASA UHOYKYUSL.

fIBneHre 5/IEKTPOMarHUTHOM UWHAYKUMM. [IOTOK BeKTOpa MarHUTHOMU
nHAyKurK. OJIC MHAYKIMW. 3aKOH 3/IeKTPOMarHUTHOM HWHAYKuuM Papajes.
Buxpesoe 3siekTpuyeckoe roJsie. Toku Pyko.

S0C WHAYKLYMKA B TIPOBOJHHUKE, ABWXKYIIEMCS B OZHOPOJAHOM MAarHUTHOM
rosie.

[IpaBusio JleHua.

NupyktuBHOCTh. KaTylka MHAYKTUBHOCTU B LieNW ITOCTOSTHHOTO TOKa.
Asnenvie camonHAykumuu. 3JC caMOMHAYKLIWH.

OHeprvisi MarHUTHOT O T0JI1 KaTYLLKK C TOKOM.

DJIeKTPOMarHMTHOe T10J1e.

TexHrUeCcKre YCTPOMCTBA W TEXHOJIOTMYECKHUE TMPOLeCChl: WHAYKUIWOHHAS
reyb, COJIEHOW/, 3aluTa OT 3JIEKTPU3aLUuK TeJsl MPU ABWKEHUU B MarHUTHOM T10JIe
3eMuiun.

demoncmpayuu.

HabJtto/jeHue siB/ieHUsT 37IeKTPOMarHUTHOW UHIYKITUH.

NccnepoBanne 3aBucuMmoctd IOJC MHAYKIMKA OT CKOPOCTA W3MEHEeHUs
MarHMTHOIO MOTOKa.



[IpaBuo JleHua.

[TajieHre MarHUTa B a/IFOMUHHEBOM (MeIHOI) TpyOe.

sIBneHre CAMOUH/TYKIIWU.

WccnenoBanue 3aBucuMocTy D/1C CaMOUHYKIIMA OT CKOPOCTU WM3MeHeHUst
CHJIBI TOKA B I[€TIH.

YueHuuecKuti 3kxcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

ViccnemoBaHue sIBJIeHUS 3/IeKTPOMarHUTHOM MHYKIIWH.

OmnpeiesieHre UHAYKIIUU BUXPEBOTO MarHUTHOT'O TIOJIS.

VccnenoBaHue siBJIeHUs] CAMOUH/AYKLIUM.

C6opka Mo/iesi1 371IeKTPOMarHUTHOTO TeHepaTopa.

Pa3pnen 5. Koe0anusa v BOTHBI.

Tema 1. MexaHuuecKue Kosie0aHusi.

KonebarenpHas cuctema. CBoOOHBIE KOJIeOaHUS.

apmoHuueckre KosebaHusi. KuHemaTrueckoe W JWHaAMUUecKoe OTHMCAHUE.
OHepreTuyecKoe OMMcaHue (3aKOH COXpaHeHWs MeXaHW4eCcKOW 3Hepruu). BeiBog
JUHAMUUeCKOro OMMCAHUs rapMOHWYeCKUX KojebaHWM U3 WX SHepPreTUYeckoro u
KMHeMaTU4eCKOTro OTMCaHUSI.

AmMrimityza U ¢asa kKosebaHumii. CBsI3b aMIUIUTY/[bI KOomebaHWUN MCXOJHOM
BeJTMUMHBI C aMIIUTYZAaMU KojiebaHuii eé CKOPOCTU U YCKOPeHHS.

[Tepyon u uactota KojeOanwii. Ilepwos Manbix CBOOOAHBIX KoJieOaHMI
MaTeMaTUYeCcKoro MasiTHUKa. Ilepuos; cBOOOAHBIX KoyieOaHUW TIPY)KUHHOTO
MasiTHUKa.

[TonsTHE O 3aTyXamwmux KonebaHusX. BeiHyXIeHHbIe KosieOaHMs. Pe3oHaHC.
Pe3oHaHCHasi KpuBas. BiusHue 3aTyxaHWsi Ha BHJ Pe30HAHCHOW KPUBOWM.
ABTOKO/IeOaHUS.

TexHUUeCcKHe yCTPONCTBA U TeXHOJOTHUYecKHe MPOoIeCChl: METPOHOM, Yachl,
Kauesiu, My3blKa/bHble UTHCTPYMEHTHI, ceiicMorpad.

demoncmpayuu.

3aruch KoiebaTeTbHOTO IBV)KEHHSI.

Habsto/jeHre He3aBUCUMOCTH Tepro/ia MaJibiX KosiebaHuil rpy3a Ha HUTH OT
aMIITUTY/TbI.

VccnenoBaHue 3aTyXaromyx KoyieOaHWA ¥ 3aBUCUMOCTH TTepro/ija CBOOOIHBIX
KosiebaHU OT COTIPOTHB/IEHUS.

VccnemoBanve KosiebaHWM Tpy3a Ha MACCUBHOW TPY)KMHE C  IIeJIbIO
dhopmupoBaHus Mpe/cTaBaeHU 00 HUieanbHONM MOZIe/IN TIPY>KUHHOT'O MasiTHUKA.

3aKoH COXpaHeHHsI SHEPTUH MPH KoJyie0aHMSIX TPy3a Ha MpY’KUHe.

VccnenoBaHye BBIHYK€HHBIX KOJIeOaHUH.

Habtto/jeHue pe3oHaHca.

YueHuuecKuti 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.



M3mepeHue meproja CBOOOAHBIX KoOieOaHWM HUTSHOTO W TIPY)KUHHOTO
MasiTHUKOB.

M3ydeHure 3aKOHOB JIBW)KEHHSI Tesla B X0/ie KojieOaHU Ha yIpyroMm rozBece.

N3yueHne IBMKEHHS HUTSIHOTO MasiTHUKaA.

[Tpeobpa3oBaHrie SHePTUU B TIPYKUHHOM MasiTHUKE.

WccnenoBanue yObIBaHUSI aMIUIATY/IbI 3aTyXaloOIUX KoebaHui.

WccnenoBaHue BbIHYK€HHBIX KOJIeOaHUM.

Tema 2. DneKmpomazHumMHble Ko/1€0aHUsI.

KonebaTenbHbiii KoHTYp. CB0OO/HBIE 3/IeKTPOMAarHUWTHBbIE KOyie0aHUS B
uziealbHOM KosiebaTesibHOM KOHType. ®Popmyna TomcoHa. CBsi3b aMIUTUTY/ZbI
3apsifia KOHZileHCaTopa C aMIUIMTY/I0M CUJTbI TOKa B KosiebaTe/IbHOM KOHTYPE.

3aKOH COXpaHeHHsl SHePTUM B U/leallbHOM KosiebaTe/IbHOM KOHTYPe.

3aryxaromue 3/IeKTPOMarHuTHbIE Kosie0aHusI. BbiHYXJeHHbIe
3/IeKTPOMarHUTHBIE KOieOaHusI.

[lepeMeHHBIM TOK. MOIHOCTE TIEPEMEHHOrO TOKa. AMIUIMTYZAHOE U
JIeICTByIOIllee 3HaueHWe CHU/bl TOKA W HaMpsDKeHWsl TPy pa3MuyHoOM (opme
3aBUCUMOCTH [IepeMEeHHOI0 TOKa OT BPEMEHH.

CurHyCcOW/Ia/IbHBIM TTIepeMeHHbIM TOK. Pe3ucTop, KOHJeHCaTop M KaTyllKa
VHJYKTUBHOCTH B LIeMM CHUHYCOMJAJIBHOTO TepeMEeHHOr0 TOKa. Pe30HaHC TOKOB.
Pe30HaHC HarpsoKeHUM.

WpeanbHblii  TpaHchopmartop. [lpou3BojcTBO, mepefaua U MoTpebeHUe
3JIEKTPUUECKOW SHEPTHUH.

OKOJIOTUYeCKWe pHUCKU TIPU TIPOM3BOJACTBE 3yIeKTpo3Hepruu. KysbTypa
WCII0/Ib30BaHUs 3/IEKTPO3HEPIUU B MMOBCEIHEBHOM XKU3HMU.

TexHrueckue yCTPOUCTBA U TEXHOJIOTMYECKHe TMPOLIeCChl: 3J1eKTPUYeCKUM
3BOHOK, F'€HepaTop NepeMeHHOr0 TOKa, IMHUM 3JIeKTpornepeay.

demoncmpayuu.

CBoOo/HBIE 3/IEKTPOMAarHUTHBIE KOTeOaHUsI.

3aBUCHMOCTh YaCTOThI CBOOOAHBIX KO/IeOaHUM OT UHAYKTUBHOCTH U éMKOCTH
KOHTYpa.

OcLu/orpaMMBbI 3/1IeKTPOMarHUTHBIX KosiebaHui.

["eHepaTOp He3aTyXaroIIUX 3/IEKTPOMarHUTHBIX KOJie0aHUH.

Mopenb 5/1eKTPOMarHuTHOTO TeHepaTopa.

BbIHYXZIeHHbIe CUHYCOU/albHble Ko/ile0aHuUs.

Pe3ucrop, KaTylllka WHAYKTUBHOCTU M KOHZEHCATOP B 1[eMU TepeMeHHOro
TOKa.

Pe3oHaHC 1mpyM TnoC/ejoBaTe/IbHOM CO€JVHEHWU pe3UCTOpa, KaTyLIK!
VHJYKTUBHOCTHY Y KOHJIEHCATOpa.

Y CTpoMCTBO Y TIPUHLIUI [IeUCTBUS TpaHCPopmMaTopa.



Mopenb TMHUM 371eKTpOnepesaun.

YueHuuecKuti 3kxcnepumeHm, 1abopamopHbie padbombl, NPAKMUKYM.

N3yueHue TpaHchopmaTopa.

WccnenoBaHue IepeMeHHOrO TOKa uepe3 I10C/Ae[0BaTe/bHO COeJWHEHHbBIE
KOH/IEHCATOp, KaTYLLIKYy U Pe3UCTOP.

HabtojeHue 3/1eKTPOMarHUTHOTO Pe30HaHca.

WccnenoBanue paboThl MCTOUHUKOB CBETA B LieTM TTePeMeHHOT0 TOKa.

Tema 3. MexaHuueckue u 3/1eKmMpoMazHUMHbIE 80/IHbl.

MexaHuueckue BOJIHBI, YCI0BUS UX pacrnpocrpaHeHus. [lorepeuHbsle u
MPOJOJIbHbIE BOJIHBL. [lepuoz, CKOpOCTH pacnpoCTpaHeHWsT M [JJIMHA BOJIHBI.
CBoKMCTBa MeXaHWYEeCKHMX BOJIH: OTpakeHue, TpejoM/eHue, WHTepdepeHLus U
IvdpakLys.

3ByK. CKOpOCTb 3ByKa. ' pOMKOCTB 3ByKa. Bricota ToHa. TemOp 3ByKa.

[ITymoBOe 3arpsi3HeHHe OKPY>KaroLer Cpefbl.

ONeKTPOMAarHWTHbIE BOJIHBL. Y CJIOBUSI U3/TyUE€HUS] 3/IEKTPOMAarHUTHBIX BOJIH.
B3auMHasi oprieHTaLvsi BEKTOPOB B 3/IEKTPOMarHUTHOW BOJTHE.

CBOMCTBA  5/IGKTPDOMarHWTHBIX  BOJH:  OTPaK€HWe,  IpeJOMJIEHUE,
riosisipy3aiiusi, iHTep@epeHLus U qudpakiusi.

[ITkana 3/1eKTPOMAarHUTHBIX BOJH. [IpriMeHeHue 3/1eKTPOMarHUTHBIX BOJH B
TeXHUKE U OBITY.

[IpuHUMIIBI paJUOCBS3U U TesleBUJeHus. Paguosiokarnus.

ONeKTPOMAarHUTHOE 3arpsi3HeHre OKPY Karollleld Cpe/ibl.

TexHUUecKue yCTPOMCTBA U TNIPaKTUYECKOe IIPUMEHEeHUe: MYy3bIKa/lbHble
WHCTPYMEHTHI, paZiap, paguoNpuéMHUK, TefieBU30p, aHTeHHa, TenedoH, CBU-neus,
y/IbTPa3BYKOBasi [UarHOCTHKA B TEXHUKE U MeJULIMHe.

demoncmpayuu.

O6pa3oBaHue U pacrpocTpaHeHue TIoTePeYHbIX U TIPO/I0/IbHBIX BOJTH.

Koneb6mtotieecst Tesio0 Kak NCTOUHUK 3BYKa.

3aBUCUMOCTD [I/TUHBI BOJIHBI OT YaCTOThI KOJIeOaHUH.

Habto/jeHue oTpa)keHusi U peioM/IeHUsI MeXxaHUueCKUX BOJIH.

HabsntoeHue uHTepdepeHLMy U AUdpaKLyyd MeXaHUYeCKUX BOJTH.

AKyCTAYeCKUU pe30HaHC.

CBoUCTBa y/bTPa3ByKa U ero MpuMeHeHue.

HabstofjeHue CBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAON U
YyacToTON KonebaHUil.

WccnepmoBaHWe  CBOWMCTB — 3JIEKTPDOMAarHWUTHBIX — BOJIH: OTpa’keHue,
ripesioM/IeHue, TIo/IsIpU3alLivs, Audpakiiys, uHTepdepeHIys.

ObHapyskeHHe UHPPAKpaCHOTO U y/IbTPA(PHOIETOBOTO U3TyUeHH.

YueHuuecKuti 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.



M3yueHne napameTpoB 3BYKOBOM BOJTHBI.

W3yueHne pacnipoCTpaHeHUs 3BYKOBBIX BOJIH B 3aMKHYTOM IIPOCTPaHCTBe.

Tema 4. Onmuka.

[TpsiMo/IMHeliHOe pacrpoCcTpaHeHue CBeTa B OJHOPOJAHOM cpefe. Jlyd cBeTa.
ToueuHbIl ICTOYHHUK CBeTA.

OTparkeHre cBeTa. 3aKOHbLI OTpakeHus1 cBeTa. [locTpoeHre n300pakeHUl B
r10ckoMm 3epkase. Chepryeckre 3epkaria.

[TpenomneHue cBeta. 3aKOHbBI TIpe/IOMIeHUsT CBeTa. AOCOJIFOTHBIN TIOKa3aTe/b
nipesomyieHusi. OTHOCUTE/BHBIN MOKa3aTesib TpesoMieHus. [I0CTOSHCTBO 4aCTOThI
CBeTa U COOTHOLIEHWEe [JIMH BOJIH MPU Mepexoje MOHOXPOMAaTHU4eCKOro CBeTa
yepes rpaHuLly paszesna AByX ONTUUeCKUX CPeJ.

Xop nyueit B mpusme. [ducnepcusi cBeta. Co)KHBIM cocTaB Gesioro cera.
[IBer.

[TonHOe BHyTpeHHee oTpakeHWe. [IpefenbHbINM Yro/ MOJTHOTO BHYTPEHHErO
OTpa’KeHUs.

CoOuparommie ¥ paccevBaroive /nuH3bl. ToHKasg muH3a. PoKycHoe
pacCTosiHWe | ONTHWYecKasi CWia TOHKOM JIMH3bl. 3aBUCUMOCTb (POKYCHOTO
paccTosiHUsI TOHKOW cdepruueckoil JiMH3bl OT €€ TeOMeTPUU U OTHOCUTEIbHOTO
ToKa3areJisi peoM/IeHUSI.

dopmysia TOHKOU JIMH3bL. Y BeIWUYeHUe, aBaeMoe JTIMH30M.

Xop, nyya, TpOIIeALIero JWH3Y M0/J] MPOU3BOIbLHBIM YIJIOM K €€ TJlaBHOU
ortiyeckod ocu. IlocTpoeHre wu300pakeHWd TOUKA UM OTpe3Ka TPsSMOH B
coOUparoIIyX ¥ pPacCeMBarOIIUX JIMH3aX U UX CUCTeMaXx.

Ontuueckre Tipubopsl. Pa3periatormiast crioco6HoCTh. ['1a3 Kak onTuveckast
cucTema.

[Ipeaensbl MpUMEHUMOCTH FeOMeTPUUYEeCKOW ONTHKH.

BosHoBas ontuka. WHTepdepeHumsi cBeta. KorepeHTHble HCTOYHUKM.
YcioBusi HabmOZeHUST MakCUMyMOB W MHHHUMYMOB B WHTepdepeHIMOHHON
KapTUHe OT [JBYX KOT€PeHTHbIX HWCTOYHUKOB. IIpumepnl KiaccuuyeckKux
VMHTep(depeHI[MOHHBIX CXEM.

Oudpaknus cBeta. [JudpakiioHHast peIléTka. YCloBHe HaOIOZeHUs
[JIaBHBIX ~MakCMMyMOB TIpU [aJeHUM MOHOXPOMAaTU4yeCcKoro CBeTa Ha
I(dPaKIMOHHYIO PEIIETKY.

[Tonsspu3auus ceeta.

TexHrUuecKue YCTPOMCTBA W TeXHOJIOTMUYECKUe TIPOLeCChl: OUKM, JIyma,
repuckomn, QoTtoanmnapar, MUKPOCKOI, TPOEKLWMOHHbIMA arrapar, IpPOCBeT/eHHe
OITUKH, BOJIOKOHHAs1 ONTUKA, AU PaAKIIMOHHAs PelliéTKa.

Jemoncmpayuu.

3aKOHBI OTpa’KeHH!s CBeTa.



WccnenoBanue npeioM/ieHHs CBeTa.

Habito/jeH1re MOoTHOT0 BHYTPEeHHEero OTpaykeHHsl. Mo/iesib CBeTOBO/Ia.

WccnepmoBanne XoJa CBETOBBIX IIYYKOB uepe3  ILJIOCKOMAapasule/IbHYo
TJIACTUHY U TIPU3MY.

VccnenoBaHue CBONCTB n300paykeHU B JTMH3aX.

Mogenu MUKPOCKOTIIa, TeJieCKOora.

Habntopnenue nHTepdepeHiivy cBeTa.

HabJtio/jeHue [IBETOB TOHKUX TIJIEHOK.

Habsmofenue qudpakiiuy cBeTa.

V3yueHue 1U(PpaKLMOHHOW PEeIIETKY.

HabstojeHue nudpakiiOHHOTO CIIeKTpa.

HabntoseHue aucriepcyy cBeTa.

HabJttojeHue nmonsipyu3aiyy CBeTa.

[IprMeHeHMe TTOSIPOUIOB /1Sl U3YUeHUS] MeXaHUYeCKUX HanpsKeHUH.

YueHuuecKutl 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

V3mepeHue 1oKasareJisi pejiOM/IeHUs CTeK/1a.

WccnenoBaHve 3aBUCUMOCTH (POKYCHOTO PpacCTOSiHMSI OT BelllecTBa (Ha
MpUMepe JKUJKUX JINH3).

M3mepeHuie (POKYCHOTO pPaCCTOSIHUSI pAaCCEUBAIOIIUX JIUH3.

[Tonyuenue n3obpa’keHusi B CUCTeMe U3 TVIOCKOTO 3epKasia U JIMH3bI.

[TonyueHue n306pakeHus1 B CUCTeMe U3 JIBYX JIMH3.

KoHcTpyupoBaHUe TeieCKOMUeCKUX CUCTEM.

Habsoienue audpakiyy, nHTephepeHIUA 1 TI0JIIPU3aliy CBeTa.

W3yueHne nosisipyu3aly CBeTa, OTPaKEHHOTO OT IMMOBEPXHOCTH AU3IEKTPHKA.

V3yuyeHue uHTep@epeHLIU J1a3ePHOT0 U3/TyUYeHUs Ha [BYX LLe/IsX.

HabntoseHue aucriepcu.

HabtroieHue u rccnenoBanue AudpakiOHHOTO CIIEKTpa.

V3mepeHure JMHBI CBETOBOW BOJTHBI.

[TosiyyeHue crieKTpa U3My4YeHUs CBETOMO/A MPU MOMOLIM AU(PaKLIMOHHON
PEILLETKU.

Pa3pen 6. OcHOBBI crieliua/IbHOM TEOPHH OTHOCHTE/IbHOCTH.

['paHubl  TIPUMEHUMOCTH  KJIaCCMYeCKOM  MexaHuku.  [locTynaTel
CreLrabHOW TeOPUU OTHOCUTETBHOCTH.

[TpocTpaHCTBeHHO-BPpEMEHHOM  WHTepBaji. IIpeoOpa3oBanusi  JlopeHija.
YcioBde TIpUUMHHOCTA. (OTHOCUTEIBHOCTH OJHOBPEMEHHOCTU. 3amejJjieHue
BPeMeHU U COKpallleHue J/TUHBI.

OHeprusi U UMIYJIbC PeISITUBUCTCKOW YaCTHULIBL.

CB$13b MacCChl C 3HePruer U UMITyJIbCOM PeJIITUBUCTCKOU YaCTULIbl. DHEPrys
TIOKOS.



TexHuUeckue YCTPOMCTBA M TEXHOJIOTUUECKHE TMPOLeCChl: CITyTHUKOBbIE
MPUEMHUKHU, YCKOPUTEJIN 3apSKeHHBIX YaCTHL].

YueHUUeCKUH SKCTIepUMEHT, JJabopaTopHbBIe pabOoThI, TPAKTHKYM.

OmnpesesieHWe UMIYJbCa W SHEPIUM  PEeSTUBUCTCKUX dYacTtul] (110
(dboTorpadusiMm TPeKOB 3apsyKeHHBIX UaCTHUL] B MAarHUTHOM T10JIe).

Pa3pen 7. KBanToBas ¢u3ukKa.

Tema 1. KopnycKy/1spHO0-80/1H0601 Oya/1U3M.

PaBHOBeCHOe TeryioBoe u3jyueHue (M3aydyeHre abCOMIOTHO UEPHOTO Tena).
3akoH cMeleHus1 Buna. I'nnoTe3a [I1aHka 0 KBaHTax.

®OTOHBI. DHEPrusi ¥ UMITYJIbC (POTOHA.

dotospdekt. OnbiTel A. I'. CtosieToBa. 3akoHbI oTo3ddeKkTa. YpaBHeHHe
OuHTenHa 47151 poto3ddekra. «KpacHast rpaHrLa» GoTo3ddexra.

NaBneHvie cBeTa (B UYaCTHOCTH, /[laBjieHWe CBeTa Ha abCOJFOTHO
TIOT/IONIAIOIIYI0 W abCOMIOTHO OTpakaroIlyto MoBepXHOCTh). Ombitel I1. H.
JleGeneBa.

BosiHOBbIe cBoiicTBa yacTull. BonHel fie bpoiinid. [InivHa BoJiHbI e bpoiins u
pasMepbl 007acTU  JIOKa/IM3allMKA  JABWDKYIEHcs 4YacTuipl. KopmycKymsipHO-
BOJIHOBOM Jlyanu3M. [udpakius 3/1eKTPOHOB Ha KpUCTasiax.

Cretyduka v3mepeHU B MUKpoMmupe. COOTHOIIIEHUs] Heomnpee1EHHOCTel
[eit3eHOepra.

TexHUUeckrWe YCTPOMCTBA U TEXHOJOTUYECKUe TIPOLIeCChl: CIEeKTPOMETP,
dotosnemeHT, GOTOAATUMK, TYHHE/JBHBIM MHMKPOCKOI, COJiHeuHass OaTapes,
CBETOAMO[,.

Jemoncmpayuu.

®oTo3(PpdeKT Ha YCTaHOBKEe C LIUHKOBOM I/IaCTUHOM.

VccnenoBaHue 3aKOHOB BHeLlIHero (poTosddekra.

VccnemoBaHve  3aBUCUMOCTHA  COTIPDOTHBJ/IEHUSI  TIOJYNIPOBOJHUKOB — OT
OCBeLIIEHHOCTH.

Caetoauof,.

ConHeuHast OaTapesi.

YueHnuueckutl s3kchepumeHm, 1a6opamopHbie pabombl, NPAKMUKYM.

WccnepoBanue oTopesncTopa.

N3mepenue noctosiHHOM [11aHKa Ha 0CcHOBe uccieoBaHus (poToaddekTa.

VccnenoBaHue 3aBUCUMOCTH CUJIbl TOKA Yepe3 CBETOIUOZ, OT HallpsDKeHUS.

Tema 2. Dusuka amoma.

OmnbITEI N0 WCCEeIOBaHUIO CTpOeHUsi atoma. [lnaHeTapHasi Mofe/b aToMa
Pe3zepdopaa.

[ToctynaTtel bopa. 3nyueHue u mnor/oileHue (POTOHOB MpH Mepexofie aTomMa
C OJHOTO YPOBHSI SHEPTMH Ha APYTOU.



Buppl criektpoB. CrieKTp YPOBHeM SHepruy atoMa BOoZ0poJa.

CrnioHTaHHOe U BBIHYXK/€HHOe 13/lyueHue ceeta. Jlasep.

TexHrUueckue YCTPOWMCTBA M TEXHOJIOTMYECKHe TMPOLeCChl: CIeKTpalbHbIN
aHa/m3 (CeKTPOCKOIT), 1a3ep, KBAaHTOBBIM KOMITBIOTEP.

emoncmpayuu.

Mopgens onbitTa Pesepdopza.

HabstojeHue iiHeuaThIX CrIeKTPOB.

Y CTpouCTBO U fieNCTBUE CYUETUMKA MOHU3UPYIOIIUX YaCTHL].

OrnpeziesieHre AJIMHBI BOJIHBI JIa3€pPHOI0 U3/1yUYeHUs.

Yuenuueckuti 3kcnepumeHm, /1a60pamopHbie pabombl, NPAKMUKYM.

Habto/jeHue iMHeyaToro crexkTpa.

WccenoBaHue CrieKTpa pa3pe)keHHOr0 aTOMapHOI'O BOZOPOZA YU U3MepeHUe
rocTosiHHOM Pubepra.

Tema 3. @u3uka amomHO20 A0pa u 31eMeHMAapHbIX Yacmuy,.

HyknonHasi moziens sigpa ['eiisen6epra—lBaHeHko. 3apsj sgpa. MaccoBoe
ynuciio sapa. M3otomsl.

PasrioakTMBHOCTE. Anbda-pacrnazi. ONMeKTPOHHBIM W TIO3UTPOHHBINA OeTa-
pacriaz. ['amma-u3nyuyeHue.

3aKOH paJM0aKTUBHOrO pacrnaza. PafanoakTHWBHBIE W30TOMBI B TIPUPOJE.
CBOUCTBa HMOHW3UPYIOLIETO W3MyueHUs. BiivsHue pafiMOaKTMBHOCTH Ha >XKUBbIE
opraHu3Mmel. EctecTBeHHbIN (POH u3nyueHus. JlosumeTpus.

OHeprusi CBSI3W HYKJIOHOB B sifipe. AnepHbie cuibl. [ledeKT Macchl sigpa.

SlmepHble peakiuu. [leneHue u cuHTe3 sifiep. SaepHble peakTopbl. I1Ipo6ieMbI
yIIpaB/sieMOr0 TEePMOSIIEPHOTO CHHTe3a. OJKOJOTUUeCKHe acCrleKTbl pa3BUTHSA
sIePHOU SHEPIreTHKHU.

MeTozbl perucTpaldy U UCC/ie/JOBaHUS 37ieMeHTapHBIX UaCTHILI.

dyHAamMeHTabHble B3aUMOJEWCTBUS. bapuhoHbI, Me30Hbl W JIEMITOHBI.
[IpencraBnenune o CtaHgapTHOU Mozenud. KBapk-riit0OHHast MOZe/b aipOHOB.

®u3uka 3a npeaenamMu CTaHJapTHOU Mojend. TéMHasi MaTepusi U TEMHas
SHeprus.

EauHCcTBO (pr3ruecKou KapTUHbI MUPA.

TexHruecKue yCTPOMCTBA Y TEXHOJIOTUUECKHE TIPOLIECChI: JO3UMETP, Kamepa
BuibcoHa, SepHbIE PeakToOp, TePMOSIepHbIM peakTop, aToMHas OomoOa,
MarHUTHO-pe30HaHCHasi ToMorpadusi.

YueHuuecKuti 3kcnepumeHm, AabopamopHbie padbombl, NPAKMUKYM.

WccnenoBanue TpeKoB yacTull (110 TOTOBBIM (poTorpadusim).

WccnenoBaHue paiMOaKTUBHOTO (JOHA C UCTIOb30BaHUEM [I03UMETPa.

M3ydeHue Tor/oiieHust OeTa-uacTHL] aTFOMAHUEM.

Pa3pen 8. 3/1eMeHTHI aCTPOHOMUH M aCTPOPU3NKH.



OTaribl pa3BUTHS aCTPOHOMUM. [IprKIalHOe U MUPOBO33peHYEeCKOe 3HaueHne
acTpoHOMUHU. [IpUMEHUMOCTb 3aKOHOB (U3UKU [7is1 OOBSCHEHUS TPUPO/bI
KOCMUUECKUX 00bEKTOB.

MeToapl aCTPOHOMUUECKHX HCC/IefoBaHUM. (COBpeMeHHble ONTHYeCKUe
TesIeCKOIbl, PaIM0TeIeCKOITbI, BHEATMOC(epHast aCTPOHOMUSI.

Bup 3BésgHoro Heba. Co3Be3fusi, sipKve 3BE3[bl, TUIaHEThbl, UX BUJUMOE
JIBUDKEHUe.

CoJiHeuHasi cucrema.

CouHuie. CosiHeuHasi akTUBHOCTb. VIcTOUHUK 3Hepruv CoJtHLa U 3BE3 .

3BE3/1bl, X OCHOBHbIE XapaKTePUCTUKU. [ruarpaMMa «CrieKTpaabHbIM K/1acC —
CBETUMOCTb». 3BE3[bl TJIaBHOM I10C/Ie0BaTe/IbHOCTU. 3aBUCHMMOCTb «Macca —
CBETUMOCTb» [Jisl 3BE3]] TJIaBHOW TMOC/e/loBaTe/IbHOCTU. BHyTpeHHee CTpoeHHe
3B6371. CoBpeMeHHbIe Tpe/CTaB/IeHrs] 0 MPOUCXOXAEeHUH U 3Boonuu CoJHLa U
3BE3/]. JTarbl )KU3HU 3BE3I.

Mieunbivi I[IyTe — Hama [Nanaktvka. IlonoxeHve u aBvkeHue CosHLA B
['anakTtrke. Turbl rajiakTUK. PagrorasiakTUKyd U KBa3apbl. UEpHbIe ObIPbI B sijpax
rajakTHK.

BcenenHast. Pactipenue BeesenHoi. 3akoH Xa66a. Pa3beraHue rajakTHK.
Teopus bosbioro B3peiBa. PemMkToBOe U3yyeHue.

MacmrrabHast cTpykTypa BeenenHoii. MeTaraakTvka.

HepeiiéHHble TTpo61eMbl aCTPOHOMUM.

YueHuueckue Ha06/1100eHUsI.

HabsmofjeHust 3B631HOTO Heba HEBOOPYKEHHBIM TJIa30M C HCII0J/Ib30BaHUEM
KOMITBIOTEPHBIX TIPU/IOKEHUM [IJIs1 OTpefie/ieHus TI0/I0’KeHHsI HeOeCHbIX 00beKTOB
Ha KOHKDETHYIO0 JaTy: OCHOBHble co3Be3ausi CeBepHOro MoJyllapusi U sIpKue
3BE3/bl.

HaGOmofenusi B Tesmeckon JIyHBI, Ti/laHeT, TyMaHHOCTeH U 3BE3/HBIX
CKOTLJIEHUU.

du3nYeCcKuM NMPaKTUKYM.

Crioco6b1 n3MepeHust GU3NUYECKUX BEJIMUMH C WCI0/Ib30BaHHEM aHa/IoTrOBbIX
Y 1[M(POBBIX U3MEPUTE/ILHBIX MTPUOOPOB ¥ KOMITbIOTEPHBIX JJaTUYMKOBBIX CHCTEM.
AGCOMIOTHBIE U OTHOCUTE/TbHBIE TIOTPEIITHOCTH U3MepeHni (hHU3NUeCKHUX BeJTHUMH.
OLleHKa rpaHUL] OTPeLIHOCTEMN.

[IpoBeieHe  KOCBEHHBIX U3MEPEHUW, HWCCAeJOBaHUM  3aBUCUMOCTEU
(bu3MUecKux BeJMUMH, ITPOBepKa IpeJIoKeHHBIX TUIoTe3 (BbIOOp U3 pabor,
OMMCAHHbIX B  TeMaTUUYeCKUX pa3fieslax «YUeHUUeCKUd  IKCIIePUMEHT,
naboparopHbie pabOThI, TTPAKTUKYM» ).

O0o0mIaroiiee MOBTOPEeHHUeE.



Ob6o011jeHre ¥ cUcTeMaTH3alksl COiepXKaHUs pa3ziesioB Kypca «MexaHUKay,
«MonekynispHast (pu3rKa U TepMOAMHAMUKA», «DIeKTpogruHaMUKa», «KonebaHus
U BOJHBI», «OCHOBBI CIeLMaJbHOM TeOpPUd OTHOCHUTENBHOCTH», «KBaHTOBas
¢u3nKa», «3/1eMeHTbl aCTPOHOMUU U aCTPO(PUIUKU».

Ponb @u3Mku U acCTPOHOMUM B SKOHOMUUECKOW, TeXHOJOTHYeCKOH,
COLIMA/ILHOM U 3TUYeCcKoU cepax [esTeTbHOCTU YeoBeKa, POJib U MeCTO (PU3UKHU
Y aCTPOHOMMM B COBPEMEHHOM HayYHOW KapTHHE MHpa, 3HaueHWe OMMcaTeIbHOMU,
CUCTEeMaTU3UPYIOLel,  OOBSCHUTENBHOW W  TIPOTHOCTUYECKOW  (yHKIMA
(bu3uueckoi Teopuu, posb HU3NUYECKoi Teopun B (hOPMUPOBAHWU TIPe/ICTaB/IeHUIN
0 (pusmueckoi KapTHHE MHPA, MeCTO (U3NUeCKOW KapTHHBI MUpa B 001jeM psiay
COBpEMEHHBIX eCTeCTBEHHO-HayUYHbIX TIPe/ICTaB/IeHU O IPUPOJE.

MesxnpeaMeTHbIe CBA3HU.

Nsyuenne Kypca ¢usuku yrayoséHHoro ypoBHs B 11 Kkiacce
OCYILIeCTB/ISIETCSI C YYETOM COJeprKaTe/IbHbIX MeXIPeJMETHbIX CBsi3ell C KypcaMu
MaTeMaTUKH, OM0JIOTHH, XUMUH, reorpaduu U TeXHOIOTHH.

MesicnpeOomemHble noHsAMUs1, C8513AHHBIE C U3yYeHUeM Melmo008 Hay4HO020
NO3HAHUS: SIBJIeHWe, Hay4HbId (DaKT, TUIoTe3a, (r3nyeckass Be/MYMHa, 3aKOH,
Teopusi, HaO/rOleHNe, SKCTIIepUMEHT, MOJeIUpOBaHUe, MOjeb, H3MepeHue,
TIOTPEIIHOCTY W3MepeHHH, u3MeprTeIbHbIe IPUO0PHI, b poBas 1abopaTopusi.

Mamemamuka: pelieHde CUCTeMbl YpaBHeHMH. TpUrOHOMeTpUYecKue
(YHKLUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETpPHUYECKOe
TOX/JeCTBO. BeKTOpbI M MX MpPOEKLMM Ha OCHM KOOP/JVHAT, CI0KeHHEe BEeKTOPOB.
[TpousBogHble 37eMeHTapHbIX GYyHKUMNA. [Ipu3Haku mOA0OUS TpPeyroJbHUKOB,
oripe/iesieHHe TIIO[AAN TJIOCKUX (UTyp U 00bEMa TeJl.

Buonozus: >reKTpuueckue siBJieHUs B KMBOW TIpUpojie, KosebaTesbHbIe
JOBIKEHUS] B JKUBOW TIpUpOjle, 95KOJIOTUYECKHMe PHCKU TIpU TMPOU3BOJCTBE
5JIEKTPO3HEPryH,  3JIEKTPOMarHMTHOe  3arpsi3HeHWe  OKpY’Kawollen  Cpefpl,
y/IbTPa3ByKOBasi [JUAarHOCTUKa B MeJWLMHe, ONTUYECKHe SIBJIEHUSI B J>KUBOU
ripupoge.

Xumus: cTpoeHre aTOMOB U MOJIEKYJI, KDUCTa//IMYeCcKast CTPYKTypa TBEPAbIX
Tel, MexaHu3Mbl 00pa30BaHMs KPUCTA/UIMYECKOW PpeIIETKH, CreKTpaabHbIN
aHaus.

T'eoepacpusi: MarHuTHbIe TIO/MIOCA 3eM/M, 3ajie)Kd MarHUTHBIX —PY/,
(boToChEMKa 3eMHOM MOBEPXHOCTHU, cericmorpad.

TexHonoz2usn: mpyrMeHeHWe TIOCTOSIHHBIX MAarHUTOB, 3JI€KTPOMarHuUTOB,
3/IeKTpOoABUraTe/ib SIKoOU, reHepaTOp TepeMeHHOTO TOKa, WHAYKLMOHHAs Tedb,
JIMHUM 3JIeKTporiepeiay, 3/1eKTpoJBUraTesb, pazsap, paJONpUEéMHHUK, TeJIeBU30pP,
aHTeHHa, TesedoH, CBU-meub, ynbTpPa3ByKOBas [JUarHOCTHKAa B TeXHUKe,



TIPOEKIIMOHHBIN arrapar, BOJIOKOHHAsI OMTHKA, COJTHeYHasi OaTapesi, CITyTHUKOBBIE
MIPUEMHUKH, si/lepHasi SHEPreTHUKa U 3KOJI0OTHUYeCKHe aclieKThbl €6 Pa3BUTHS.



IINTAHUPYEMBIE PE3YJIbBTATBI OCBOEHHMA I[TPOI'PAMMEI 110 ®U3UKE
HA YPOBHE CPEIHEI'O OBIIEI'O OBPA3OBAHUATINYHOCTHBIE
PE3YJIBTATEI

JINUHOCTHDBIE PE3YJIbTATDI

JIMUHOCTHBIE pe3yabTaThl OCBOeHWs ydyeOHOTO mpeaMera «Du3smKa»
JOJDKHBI OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTH 00yUaroIuXcsi pyKOBOJCTBOBAThCS
chOpMHUPOBAaHHOM BHYTPEHHeM TMO3WLMel JIMUHOCTH, CHUCTEMOW 1IeHHOCTHBIX
OpHeHTallul, TIO3UTHUBHBIX BHYTPEHHUX  yOeXAeHH!, COOTBETCTBYIOIIUX
TPAIUI[MOHHBIM I[€HHOCTSIM POCCHHCKOTO OOII[eCcTBa, paciivpeHue >XU3HEeHHOTO
OMbITa U OMbITa JeATe/IbHOCTH B TpOLiecce peasu3allid OCHOBHBIX HaripaBjeHUM
BOCITUTaTeIbHOU [1eATe/IbHOCTH, B TOM YMCJIe B YaCTH:

rPak/JaHCKOr0 BOCIMTAHUSA:
cOpMHUPOBAHHOCTb ~ TPAKAAHCKOW  TIO3WI[MM  OOydYaroIerocss  Kak
aKTHBHOTO Y OTBETCTBEHHOI'O WieHa POCCUMCKOTO 00I1leCTBa;

e TMpUHSATHE TPAAUIMOHHBIX 0OIIjeue/loBeUeCKUX TyYMaHUCTUUECKUX U
JleMOKpaTU4eCKUX 1]eHHOCTel;

e TOTOBHOCThH BECTH COBMECTHYIO /IeITeIbHOCTh B UHTEpecax IrPak/IaHCKOTo
oblllecTBa, y4yacTBOBaTb B CaMoOyrpaBleHHH B oOpa3oBaTebHOMN
OpraHu3alyy;

e YyMeHMe B3aUMOJEeWCTBOBaTb C  COLMAJbHBIMA  UHCTUTYyTaMd B
COOTBETCTBUM C UX (PYHKLIUSIMU U Ha3HAUeHUEM;

* TOTOBHOCTb K T'yMaHWTAapHOM Y BOJIOHTEPCKOU J1eATe/IbHOCTH.

NMaTPpUOTHUYECKOr0 BOCIIMTAHUA:

e C(hopMHUPOBAHHOCTH POCCHUUCKOU rpakJjaHCKOH WJIeHTUYHOCTH,
MaTpuoTU3Ma;

e 1IeHHOCTHOe OTHOIIIEHWe K TOCyAapCTBEHHbIM CHUMBOJIaM, AOCTW>KEHUSIM
POCCUNCKUX YUEHBIX B 00/1aCTH (GDU3UKHU U TEXHUKE.

AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSA:

» c(hOpMUPOBAHHOCTb HPABCTBEHHOI'O CO3HAHUSI, STUYECKOT0 TIOBEeIeHMUS;
e CrocoOHOCTb OLeHMBATh CUTYALIMIO U MPUHUMAaTh OCO3HAHHbIE pellleHus],
OpPUEHTHPYSACh Ha MOpaJbHO-HPaBCTBEHHbIe HOPMBbI M LIEHHOCTH, B TOM
YyKCIIe B 1eATe/IbHOCTH YYEHOTO;
e 0CO3HaHHe JIMYHOTO BK/IaJia B IOCTPOEHUE YCTOMUMBOTO OyAyIIiero.
3CTeTUYEeCKOr0 BOCIIUTAHUA:
e SCTETHUUECKOe OTHOLIeHHWe K MHpPYy, BK/IKOYasi SCTETUKY Hay4YyHOro
TBOPUYECTBA, NMPUCYILero (PU3nUecKor HaykKe.
TPY/A0BOI'0 BOCTIMTAHUS:



WHTepeC K pa3/MuHbIM cepaM mpodeCcCHOHaTBLHON AesiTe/IbHOCTU, B TOM
yycae CBS3aHHBIM C (U3UMKOM W TEeXHUKOM, YyMeHHe COBepllaTh
0CO3HaHHBINA BRIOOp Oyayiieli mpodeccuu ¥ peaTru30BbIBAaTb COOCTBEHHBIE
JKU3HEHHbIE TI/IaHbl;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa3oBaHWIO M CaMOOOpa30BaHUIO B
o6nacty (HU3UKKU Ha TIPOTSHKEHUH BCeM yKU3HHU.

3K0/IOrH4eCKOoro BoCrimnTaHus:

Cc)OPMUPOBAHHOCTL JKOJIOTUUECKOM KYJIbTYPbl, 0CO3HaHUE TJ106aTbHOTO
XapakTepa 3KOJI0ruueckux mpobem;

TJIAHUPOBaHWE W OCYIIeCTB/IEHHEe [eMCTBUM B OKDPY’KarollleM cpejle Ha
OCHOBE 3HAHWMS LieJiel YCTOMUYMBOrO Pa3BUTUS Ue/IOBEUECTBa;

pacllMpeHye OMbiTa AesTeJbHOCTA 5KOJ0rMYecKOM HarnpaB/IeHHOCTH Ha
OCHOBe MMEHOIIUXCS 3HaHUM M0 (PU3MKe.

HEHHOCTH HAYYHOI'0 ITO3HAHHUA:

c(opMHUPOBAaHHOCTb MHPOBO33DEHHs], COOTBETCTBYIOIL[ETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PH3UUYECKON HayKU;

OCO3HaHMWe I1[eHHOCTU HayuHOU JesiTellbHOCTH, FOTOBHOCTb B IIpoliecce
v3yueHusi (PU3UKU OCYILEeCTB/ATb TPOEKTHYI0 U HCC/Ie[0BaTebCKYHO
JlesiTeTbHOCTh UHAUBUAYATBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATBI

ITo3HaBaTe/IbHbIE YHUBEPCa/TbHbIE yUeOHbIe AeiiCTBUS
Ba3oBble 1oruueckue AeCcTBHS:

camMoCTOSITe/IbHO  (OPMYy/IMPOBAaTb M aKTya/lM3UpoOBaTh  Mpobsiemy,
paccMaTpUBaTh €€ BCeCTOPOHHE;

OTIpeiesIATh [IeJTU JesiTeJIbHOCTH, 3aJlaBaTh TapaMeTpbl U KPUTEPUU HX
JOCTYKEHMUS;

BLISIB/IITH  3aKOHOMEPHOCTH W TIPOTHBOPEUHsi B pacCMaTpPUBAeMbIX
(U3NUECKUX SIB/IEHUSIX;

pa3pabaTthIBaTh MUIaH pelieHust Mpo0/IeMbl ¢ YUETOM aHaM3a UMEROIUXCS
MaTepUabHbIX U HeMaTepUaIbHbIX pecypCoB;

BHOCUTh KODPEKTHBbI B [IeSIT€JIbHOCTb, OIIeHWBaThb COOTBETCTBHE
pe3y/IbTaTOB 11e/IsIM, OL[eHUBaTh PUCKU TTOC/IeZICTBUM [lesTeTbHOCTH;
KOOD/IMHUPOBaTh W BBIMOJHATL pab0OTy B  YCJIOBUSX —PpeasbHOTO,
BHUPTYa/IbHOTO ¥ KOMOWHMUPOBAHHOTO B3aMMOZENCTBHS;

pa3BUBaTh KpeaTUBHOE MbIIIIEHNE TP PeIIeHNH >KU3HEeHHBIX ITpo0ieMm.

ba3oBbie ucaiaeaoBare/1IbCKue ﬂEﬁCTBl/lHI

B/JaZIeTh HayUYHOU TePMHUHOJIOTHEH, K/TIOUeBbIMU MOHATUSMU U MeTOZaMH
bu3MUecKol HayKu;



BMa/leTh  HaBblKaMU  yueOHO-MCC/Ie[loBaTe/IbCKOM U TPOeKTHOMU
JlesiTeJIbHOCTM B 0071aCTU  (PU3MKM, CIOCOOHOCTHIO M TOTOBHOCTHIO K
CaMOCTOSITeJTbHOMY TIOMCKY MeTO/IOB pelleHusl 3ajady (PU3UUYecKoro
CoJiep’KaHusl, MPYMEHEeHUIO Pa3/IMUHbIX MeTO/I0B MO3HAHUS;

B/afleTb BUJAMM [eSITeIbHOCTU TI0 TI0JIyUeHWI0 HOBOTO 3HAaHUs, €ero
VHTeprpeTaLuy, Tpeobpa3oBaHKIO U MPUMEHEHHIO B Pa3/IMYHbIX yueOHbIX
CUTyal[usiX, B TOM UHCJ/ie TPU CO3JaHUU y4yeOHBIX TMPOEKTOB B 00/acTv
(bU3UKY;

BBISIBJIATb TIPUUMHHO-CJ/IE[ICTBEHHbIE CBSI3M M aKTya/Ju3WpOBaTh 3azauy,
BbIIBUTaTb TUMOTe3y e8 pelleHds, HaxOJuUTb aprymMeHTbl [jid
Jl0KasaTenbCTBa CBOMX YTBEP)K/[EHHWM, 3a/laBaThb [apamMeTpbl U KpPUTepPUH
pelLLeHus;

aHa/M3MpOBaTh TIOJlyueHHble B XOJe pelleHusl 3a/jauyd pe3yJbTarhl,
KPUTHUYECKH OLIeHMBAaTh MX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEeHNe B
HOBBIX YC/IOBUSIX;

CTaBUTh M (OpPMYIMpOBaTh COOCTBEHHble 3ajaul B 0Opa3oBaTebHOMN
JlesITe/TbHOCTH, B TOM YMCJIe TTPU U3YYeHUH (PU3UKY;

JlaBaTh OLIEHKY HOBBIM CHUTYaL[UsiM, OLIeHHBaTh MPUOOPeTEHHBIN OTIbIT;
yMeTb T[1epeHOCUTb 3HaHWs 10 (Qu3MKe B TMPaKTUUeCKyl 00/acTb
JKU3HeJesITe/IbHOCTY;

yMeTb UHTerpUPOBAaTh 3HaHHWS U3 Pa3HbIX MpeJMeTHbIX 00JacTei;
BBIZIBUraTh HOBbIE W/IeH, Mpe/jlaratb OpUrMHa/abHbIe MOAX0/bl U PelleHus;
CTaBUTH MPOO/IeMBI U 3a/jauu, [JOMyCKatoIlye ajbTePHAaTUBHbIE PellleHusl.

Pabora c uapopmanmeii:

B/Ia/leTb HaBbIKAMH IOJIy4YeHUs1 MH(OpPMaLMK (PU3NUEeCKOro COfeprKaHUs
Y3 KWCTOYHUKOB DasHbIX THIIOB, CaMOCTOSATE/IbHO OCYLIECTB/SITh MOUCK,
aHanu3, CUCTeMaTU3alyi0 WM WHTepIpeTanui0 WH(QOPMAaLUU pasTu4HbIX
BU/IOB U (hOPM Tpe/iCTaB/IeHUs;

OLIeHMBaTh JOCTOBEPHOCTb UH(OPMaLY;

WCII0/Ib30BaTh Cpe/CTBa WH(POPMALMOHHBIX W  KOMMYHHUKALMOHHBIX
TeXHOJIOTUA B  pELIeHWd KOTHWUTHMBHBIX, KOMMYHHMKAaTHBHBIX U
OpraHu3alMoOHHBIX 3a7lau ¢ coOmoleHneM TpebOBaHUM 3PrOHOMUKH,
TeXHUKHA 0e30TMacHOCTH, TUTHeHbl, pecypcocOepe>keHusi, TMPaBOBBIX U
3TUYECKUX HOPM, HOPM HH(OpPMaLMOHHOW 6e30MmacHOCTY;

CO3/aBaTh TEKCTbI (PM3UUECKOr0 COJEP’KaHWS B pa3/UuHbIX (popmaTax C
yuéTOM Ha3HaueHUsT HUHGOPMAI[UM U 1[eJIeBOM ayAUTOpWH, BbIOUpast
ONTHUMabHYI0 (hOPMY TIpe/CTaBIeHUs U BU3yaIU3aliu.

KoMMyHHKaTHBHbIE YHUBePCa/IbHbIe YueOHbIe JelCTBHUSA:



OCyIIIeCTB/SATH OOIleHWe Ha ypokax ¢U3WKUM YW BO BHEYPOUYHOMU
JesiTeIbHOCTY;

pacrio3HaBaTh TMPEANOCHUIKM KOH(JIMKTHBIX CHUTyalluidi U CMSrdaTth
KOH(/TUKTBI;

Pa3BEPHYTO W JIOTUYHO U3/1araTh CBOIO TOUKY 3PeHUs C UCIIOb30BaHUEM
SI3bIKOBBIX CPEe/ICTB;

MOHMMaTh W WCIOJb30BaTh  TIPEMMYI[eCTBA  KOMaHAHOW U
WH/IMBU/yaTbHOM paboThl;

BbIOMpATh TeMaTUKy U MeTO/Ibl COBMECTHBIX AeWCTBUM C yuéToM 0OLuX
WHTEPeCOB ¥ BO3MOKHOCTe! Ka)KA0ro jieHa KOJI/IeKTHBA;

NMPUHUMAThb 1[eJli COBMECTHOW [lesTe/lbHOCTH, OpraHM30BbIBaTh W
KOOD/IUHUPOBaTh JeUCTBUSI 10 €€ [OCTW)KEHHUIO: COCTaBJSATh IJIaH
JeNCTBUM, pacripe/iesisiTh POJIA C yU8TOM MHEHHUM y4aCTHUKOB, 00CY>KJaTh
pe3y/bTaThl COBMECTHOU PabOTHI;

OlLlIeHMBaTh KaueCTBO CBOEro BK/aZla M KaKAOro y4acTHHMKA KOMaH[bI B
oO11Tuit pe3ysibTaT 1o pa3pab0TaHHBIM KPUTEPUSIM;

rpejjiaraTb HOBBbIE TPOEKTHI, OL[eHWBATb WJeW C TIO3WLMA HOBU3HBI,
OPUTHMHA/ILHOCTH, MPAKTUYeCKOW 3HaUUMOCTHY;

OCYIIIeCTB/ISITh TIO3UTHBHOE CTpaTerudyeckoe TIOBe/leHHWEe B pa3/TMUHBIX
CUTyal[usiX,  TIPOSIBJIITb ~ TBOPYECTBO M BooOpakeHWe,  OBITb
VHUI[HAaTUBHBIM.

PerynisaTHBHBIE YHUBEpPCA/IbHbIE yUeOHbIe JefiCTBHSs
CamoopraHu3anusa:

CaMOCTOSITeJTbHO ~ OCYILIeCTB/IATb ~ TM03HABATe/IbHYI0  JesiTe/lbHOCTb B
obnacti ¢GU3MKM U aCTPOHOMMHM, BBLISIBASTH MpOOJeMbl, CTaBUTh U
dbopmyMpoBaTh COOCTBEHHBIE 3a/jauy;

CaMOCTOSITeJIbHO COCTaBJISATh IJIaH PelleHUs] PACUETHBIX U KaueCTBEHHBIX
3ajiau, TJIaH BBITIOJIHEHUS TIPAKTUUYECKOW paboThl C yUETOM MMERLUXCs
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTe! 1 TIPeIITIOUTeHHH;

JlaBaTh OL[€HKY HOBBIM CUTYaLUsIM;

pacIMpsiTh ~paMKu  yueOHOrO TMpeiMeTa Ha OCHOBe  JIMYHBIX
rpeArnoYTeHn ;

JleflaTh OCO3HAHHBLIM BBIOOpP, aApryMeHTHpPOBaTh ero, OpaTb Ha ce0s
OTBETCTBEHHOCTH 3a pelleHue;

OLIeHMBaTh NTPUOOPETEHHBIN OTIbIT;

crocoO6cTBOBaTh (DOPMHUPOBAHUIO U TIPOSIBJIEHUIO 3PYyAULIMKM B 007acTu
¢U3MKY, MOCTOSTHHO TOBBIIIATL CBOW 0Opa3oBaTe/bHBbIA U KYJIbTYPHBIN
YPOBEHb.

C&MOKOHTPOJ’[L, 3M0].lPIOH£lJ'leblﬁ HHTE/IVIEKT:



JlaBaTh OLleHKY HOBbIM CUTYal[UsIM, BHOCUTb KOPPEKTHBBI B /leSITeIbHOCT,
OLIeHMBaTh COOTBETCTBHE Pe3y/IbTaTOB LIeJIsIM;

B/Ia/leTb HAaBbIKAMM [O3HABAaTe/bHOM pe(ieKCMM KakK OCO3HaHUS
COBEpIIAaeMbIX [JeUCTBUM U MBICJIUTE/IbHBIX MPOLIECCOB, UX Pe3y/IbTAaTOB U
OCHOBaHUM;

WCIIO/Tb30BaTh TIPUEMBI  pedieKCMM /11 OL|eHKW CUTYyal[dd, BbIOOpa
BEPHOI'0 pellleHus;

yMeTb Ol|€eHWBaTb PUCKU W CBOEBPEMEHHO MPUHUMATh pelleHus 0 X
CHUKEHUIO;

MpYHUMAaTh MOTHBBI W apryMeHThbl [ADYTMX TpU aHa/lu3e pe3y/abTaToB
JlesiTe TbHOCTH;

TpUHUMATh Ce0s1, TOHWMasi CBOU HeJIOCTaTKU U JIOCTOMHCTBA;

MPUHAMAaTh MOTHMBBI W apryMeHThl [ADYTUX MpPU aHa/lu3e pe3y/bTaToOB
JlesiTe/IbHOCTH;

TpH3HaBaTh CBOE MPaBO U MPABO JPYTHUX Ha OIMIMOKH.

B mpoiiecce AOCTW)KeHHsI JIMYHOCTHBIX pe3y/bTaTOB OCBOEHUs TPOrpaMMbI TI0
¢usvke pans ypoBHs cpeAHero obiiero o6pa3oBaHUSi Yy 00yuaroIIUxcCs

COBEepIIeHCTBYeTCS IMOLIMOHA/TbHBIN VIHTe/I/IeKT, Tipe/iro/iararoruii
c(hOpMUPOBAHHOCT:
e CAMOCO3HaHWS,  BK/IQUAIOIEr0  CIOCOOHOCTH  MOHWUMaTh  CBO@

9MOIMOHA/ILHOE COCTOSTHWE, BUZIETh HarpaB/ieHHsI Pa3BUTUS COOCTBEHHOM
IMOLIMOHA/ILHOM cephl, OBITH YBEepeHHBIM B ce0e;

caMOperyJ/MpoBaHus, BK/IFOUAIOL[ero CaMOKOHTPOJIb, YMeHVe TPUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBeJieHHe, CIOCOOHOCTh aJanTHPOBAThCS K
SMOILMOHA/ILHBIM H3MEHEHHUSIM U TPOSIB/IATb TMOKOCTb, OBITh OTKPBITHIM
HOBOMY;

BHYTPEHHeM MOTHBAL|MW, BK/IHOUAIOIeN CTpeMJIeHHe K JOCTHMIKEHHUIO LieJiU
U yCrexy, ONTAUMHU3M, UHUL[MaTUBHOCThb, YMEHUE [eHMCTBOBaTh, UCXOAS U3
CBOUX BO3MOXXHOCTEH;

SMIIATHH, BK/IOYAlOIel  CIIoCOOHOCTh,  MOHMMAaTh  SMOLIMOHAIBLHOE
COCTOSIHME [PYTUX, YUUTHIBATh €ro IIPH OCYII[eCTBIIEHUH OOIIeHus,
CII0COOHOCTh K COUYBCTBUIO U COTIEPEKUBAHUIO;

COLIMA/IbHBIX ~ HABBIKOB, BK/IIOUAIOIIMX  CIIOCOOHOCTh  BBICTpAWBAaTh
OTHOIIIEHUSI C APYTMMH JIIOJbMU, 3a00TUTHCS, TIPOSIBISTH WHTEpeC M
pa3pelaTb KOHQIUKTHI.

I[TPEAMETHBIE PE3YJIBTATBI



K konify obyuennss B 10 Kaacce mpegMeTHbIe pe3y/lbTaTbl Ha YIIyOJIEHHOM
YPOBHE /I0/KHBI OTpaXkaTb COPMUPOBAHHOCTb y 00YyUarOIIUXCSl YMEeHUM:

MOHMMaTb pOJb (U3MKA B SKOHOMHUUYECKOW, TEeXHOJOTMYECKOM,
5KOJIOTUYECKOW, COLMaZbHOM W 3TUYeCKOW cdepax JesTebHOCTU
yesioBeKa, PoJib U MeCTO (PM3UKU B COBPEMEHHOM HayyHOW KapTUHe MHUPa,
3HaueHHWe OIMCaTe/IbHOM, CHCTeMaTHU3Upylolleld, OOBSICHUTENbHOU |
MPOTHOCTUYECKOW  (PYHKLMK  (U3MYECKOM Teopud — MeXaHUKH,
MOJIEKYJIIPHOU (PM3WKM U TepMOJUHAMMKH, POJib (PHU3UUECKOU TeOpUH B
(opMUpOBaHMY NIpe/CTaBAeHNN O (PU3MUEeCKOM KapTUHe MUPa;

pas3nuyaTth YCAOBUSI TPUMEHUMOCTA Mofesield (U3MUYecKUx Tel U
TpoLleccoB (sIBJIEHUM): HWHepI[ManbHasi CHUCTeMa OTCuéra, abCOJIFOTHO
TBEpZIOE TeJo, MaTepuajbHas TOYKa, PaBHOYCKOPEHHOE [BWKEHUeE,
cBobogHOe majeHue, abcosOTHO yripyras zAedopmarusi, abCcOMHOTHO
yrpyroe 1 abCcoJIFOTHO HEYTIPYroe CTOJKHOBEHHS, MOZIe/U Ta3a, XXUJKOCTU
1 TBEpAOro (KpUCTa/JIMUeCKOro) Tesa, UeanbHbIM ra3, TOUeUHBIN 3apsf,
OJJHOPOJHOE 3/IEKTPUYECKOE MOJIE;

pa3/iuyath yc/ioBUs (TpaHUIbl, 00/7aCcTH) MPUMEHUMOCTH (DU3UUECKUX
3aKOHOB, TMOHMMAaTh BCeoOIIMi xapakTep (pyHAaMeHTa/lbHBIX 3aKOHOB U
OrpaHUYEeHHOCTD MCI0J/Ib30BaHUsl YaCTHBIX 3aKOHOB;

aHa/IM3UpPOBaTh W OOBSICHATH MeXaHWYeCKue TpOLecChl U SIBJIeHMUS,
WCIIO/Ib3Yys1 OCHOBHBIE TTOJIOXKEHUSI U 3aKOHbI MEXaHUKU (OTHOCUTE/IbHOCTh
MeXaHMYeCcKoro [ABWXKeHUs, (OpMy/bl KMHEMAaTWKH pPaBHOYCKODEHHOIO
JBIDKeHUs, TpeoOpa3oBaHus ['anmusiest [jis CKOPOCTH U TiepeMelleHuUs],
3aKOHbl HbIOTOHA, TPUHLMIT OTHOCUTENbHOCTU ['anmunesi, 3aKOH
BCEMUPHOI'O TATOTEHMsI, 3aKOHbl COXPaHEHUsI UMIy/IbCa U MeXaHU4YeCKOU
JHEPTyH, CBsi3b PabOTHI CH/BI C WU3MEHEeHHeM MeXaHWUeCKOW SHepruu,
yCJIOBUS paBHOBECHS TBEDAOrO Tena), IMPUA 3TOM  MCIIO/Ib30BaTh
MaTeMaThyeckoe  BbIpakeHue 3aKOHOB, yKa3biBaTb  yCJIOBUS
MIPUMEHUMOCTH (PU3NUeCKUX 3aKOHOB: MpeoOpa3oBaHuii ['anues, BTOPOro
M TpeTbero 3akoHOB HBIOTOHa, 3aKOHOB COXPaHEHUs] WUMITy/JbCa U
MeXaHMUYeCKOU SHepruM, 3aKOHa BCEMUPHOTO TATOTeHHs;

aHa/IM3UPOBaTh U OOBSICHATH TeTUIOBbIe TIPOLIECCHI U SIBJIEHUs], UCTIONb3Ys
ocHOBHbIe T0/I0KeHUsT MKT u 3akOHBI MOJeKyJIsspHOH GU3UKU U
TePMOJMHAaMUKN (CBSI3b /laBJIeHUWs] UJealbHOrO0 Ta3a CO CpeAHeu
KUHETUYeCKOW SHeprvel TeIJIOBOTO [IB)KEHUSI W KOHILIeHTpaluel ero
MOJIEKYJI, CBSI3b TeMIlepaTypbl BellleCTBa CO CpeJHed KUHeTUYeCKOU
SHeprvey TeIioBOro JBWKEHHsS ero YaCTHL|, CBSI3b [laB/IeHUs WJeabHOro
raza C KOHLIEHTpalder MOJIeKyJl W ero TeMrepaTypou, ypaBHeHHe
MenpeneeBa—KaneripoHa, mNepBbld 3aKOH TePMOJWHAMHUKH, 3aKOH



COXpaHeHMsI SHePruy B TeMJIOBBbIX MpoLeccax), NMpU 3TOM HKCIO/Ib30BaTh
MareMaTHyecKoe BbIpakeHue 3aKOHOB, yKa3bIBaTh yCJI0BUSA
MPUMEHMMOCTH YpaBHeHUs] MeHeneeBa—KiiarnelpoHa;

aHa/M3UpOBaTh U OOBSCHATH 3/IEKTPUUECKHe SIBJIEHUS], MCIO/b3Ys
OCHOBHBIE TIOJIOJKEHUS] M 3aKOHbI 3JIEKTPOJAUHAMHUKU (3aKOH COXPaHeHUs
37IeKTPUYECKOrO 3apsaa, 3aKOH KyJioHa, MOTeHLUA/TbHOCTh
3JIEKTPOCTaTUYECKOTO TMOJIsl, MNPUHLIUI CyTNEepPro3ULUU  3/1eKTPUUYECKHUX
TMOJIeld, TP 3TOM YKasblBas YC/IOBHSI TIPUMEHMMOCTH 3akOoHa KysioHa, a
TaK)Xe IPAaKTUYeCKW BaKHble COOTHOLLIEHWS: 3aKOHbl OMa /g ydacTka
Leny WU IJig 3aMKHYTOWM 3JIeKTPUYECKOW Lenu, 3akoH J[koyns—J/leHna,
npaBwia Kupxroda, 3akonbl Papajiest 4151 371€KTPOIN3a);

OMUCHIBATH (PU3MYECKHE TIPOLIeCCHl M SIBJIEHMS, UCIOJIb3Yys BeJMYMHBI:
repemelrieHre, CKOpOCTb, YCKOPeHHe, UMITYJ/IbC Tejla U CUCTEeMBI TeJl, CUJIa,
MOMEHT CW/bl, [aBjeHue, TOTeHL[Ma/bHas SHepPrus, KUHeTHhuecKas
JHeprusi, MexaHuueckasl SHeprusi, paboTa CHUJbI, LIEeHTPOCTPEMUTETHLHOe
YCKOpeHHe, CUlIa TsKeCTH, CWjla YIIPYrOCTH, CWJla TPEeHHs, MOLLHOCT,
SHeprusi B3aUMOJENCTBUS Tesa C 3eM/éid BO/MM3U e€ TOBEepXHOCTH,
SHeprusi ynpyroi Jedopmaiuu MOpPY>XUHBI, KOJUYECTBO TeI/IOTHI,
abcomoTHas TeMIiepaTypa Tesa, paboTa B TepMOAWHAMHKe, BHYTDPEHHSIS
9Heprusi WAeaJbHOrO0 OJHOATOMHOrO ra3a, paboTa uZeasbHOTO Tasa,
OTHOCUTe/IbHas BJIAXXHOCTb BO3Ayxa, KII/I wuaeasbHOro TeryjioBOro
JIBUTaTessl; 37IeKTPUYeCcKoe T0Jie, HarpshKEHHOCTh 3JIEKTPUUeCKOro TOJIs,
HarpsDKEHHOCTh TI0JI1 TOUEYHOrO 3apsifjla WIM 3apspKeHHOro Iiapa B
BaKyyMeé W B [W3JIeKTPUKe, TMOTeHLMana 3/eKTPOCTaTUUeCKOro Mo,
pPa3HOCTb  [OTEHLIMA/IOB,  3/IeKTPOABWXKYyLass CWaa, CWia  TOKa,
HarpsDkeHue, MOIIHOCTb TOKa, SJIeKTpUyeckasgs EMKOCTb IJIOCKOTO
KOH/IeHCaTopa, COINpOTHB/IEHWe yuyacTKa Lenyd C TOoC/ie[oBaTelbHbIM M
napaJsuie/ibHbIM COeJUHEHWEM Pe3UCTOPOB, SHEPTHS 3JIeKTPUUYECKOT0 IMOJIs
KOH/IEHCaTopa;

OOBSICHSITL ~ OCOOEHHOCTH  TIpOTeKaHusi  (U3UYECKUX  sIBJIEHUM:
MexaHWYeCcKoe [BIKeHHe, TeIUIOBOe [IB)KeHHe 4YacCTHUL| BelecTBa,
TeTIOBOe paBHOBecHe, OPOYHOBCKOe [BWKeHUe, Auddy3us, vcrapeHue,
KUIeHWEe U KOHJIeHCalus, TJIaB/IeHre U KPUCTa/I3allys, HallpaB/JeHHOCThb
Tervionepeauu, 31eKTpru3alys Tesl, SKBUIOTEeHLIMaIbHOCTb MOBEPXHOCTU
3apsUKEHHOr 0 IPOBOJHUKA;

MPOBOJUThH UCC/Ie0OBaHMe 3aBUCMMOCTH OZJHOW (DpM3UUeCKOW BETMUHUHBI OT
Ipyrod C WCOOJb30BaHWEM TPSIMBIX  U3MEPEeHUM, TIpUu  3TOM
KOHCTPYUPOBaTh yCTaHOBKY, (PMKCHpPOBaTh pe3y/ibTaTbl [OJyUYeHHOU
3aBUCMMOCTH (U3UUECKUMX BeIWYMH B BHUJe TpapUKOB C YUuETOM



abCOMOTHBIX TIOTPEIITHOCTeN N3MepeHUH, /leflaThb BHIBOABI TI0 pe3ysbTaTaM
WCCie/JOBaHMS;

MPOBOZINTb KOCBEHHbIE W3MepeHUs (PU3NUeCKHUX BeJHUUMH, IIPU 3TOM
BbIOMpATh OMTUMAsbHBIN METOZ, MU3MepeHusi, OLleHUBaTh abCOJIIOTHBIE U
OTHOCHTE/TbHBIE TIOTPEIIHOCTU TIPSIMBIX M KOCBEHHBIX W3MepeHHi;
TIPOBOZIUTDL OTIBITHI 110 TIPOBEPKe TIpe//I0yKeHHOW TMIoTe3bl: TJIaHUPOBaTh
JKCTIepUMEHT, COOMpaTh IKCIIePUMEHTA/IbHYH) YCTaHOBKY, aHa/M3UPOBATh
ToJTlyueHHbIe pe3yJbTaThl U JieflaTh BBIBOJ, O CTaTycCe TIpeJI0KeHHOU
TUIIOTE3HbI;

cobmroziaTh TIpaBWsia 6e301MacHOTO Tpy/ia TIPU TPOBeIeHUH MCC/IeZlOBaHUM
B paMKax y4yeOHOro JKCriepyMeHTa, TIPaKTHKyMa U  y4eOHO-
WCC/IeIOBaTe/IbCKOM U TPOEKTHOM JIeSITeTbHOCTH C  UCIOJ/Ib30BaHUEM
M3MepUTe/TbHBIX YCTPOMCTB 1 1abopaTopHOro 060py10BaHMS;

peliaTh pAacyéTHble 3aZjauyM C SIBHO 3a/laHHOM W HESIBHO 3a/laHHOU
¢du3ruecko Mojiesbl0: Ha OCHOBAaHWM aHa/M3a yCJI0BUs 0OOCHOBBIBATh
BbIOOp (H3MUecKOM MoOJienH, OTBedaroleii TpeOOBaHUSIM  3aj/lauH,
MPUMEHSITH  (DOpPMYJibl, 3aKOHBI, 3aKOHOMEDPHOCTM U  IIOCTYJIAThl
¢u3nueckux Teopud TIPU MCII0/Ib30BaHUM MaTeMaTUUeCKuX MeTO/I0B
pellieHus 3a/lay, MPOBOIUTH PAaCUéThl HA OCHOBAaHWM UMEOINXCS JaHHbIX,
aHa/IM3UpPOBaTh pe3yJ/ibTaTbl M KOPPEeKTUPOBaTh MeETO/bl peIleHusi C
yUéTOM TIOJTyYeHHBIX Pe3y/IbTaToB;

pelllaThb KauyeCTBEHHbIe 3aflauM, TpeOyrolye TIPUMEeHeHUs] 3HaHUM U3
pa3HbIX pa3/e/ioB Kypca GU3MKH, a TaKKe WHTerpalyy 3HaHUN U3 APYruxX
MpeIMETOB eCTeCTBeHHO-HAyUHOT0 I[MK/a: BBICTPAMBAaTh JIOTHUECKYIO
L[eTIOUKY PaCcCy>K/IeHUI C OMOpOM Ha W3y4yeHHbIe 3aKOHbI, 3aKOHOMEPHOCTU
1 hu3nUecKye sIBJIeHNS;

WCTIONb30BaTh TeOpeTHUecKrWe 3HaHWs [ OOBsICHEHHWs OCHOBHBIX
TIPUHLIATIOB PabOThI M3MepHUTE/bHBIX MMPHUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUUECKHX MPOLIeCCOB;

MPUBOJUTh TIpUMepbl BK/aJa POCCUMCKUMX W 3apy0OekKHbIX YUYEHbIX-
¢U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPYXKAIOLIETO
MHDAa, B Pa3BUTHE TeXHUKU U TeXHOJIOTHH;

aHa/IM3UPOBaTh M OLIeHUBATh MOC/e/ICTBYS OBITOBOM M TTPOM3BO/CTBEHHOM
JesiTeIbHOCTU  uesioBeKa, CBA3aHHOW C (U3WUYeCKMMH TMpoLieccaMu, C
TO3ULIUN 3KOJIOTUUeCKOM 0e301aCHOCTH, Npe/ICTaB/IeHr O PAljMOHATLHOM
TIPUPO/IOTIO/Ib30BaHUM, a TAaK)Ke Pa3yMHOM HCTIOb30BAaHUU JIOCTYKEHUN
HayKU U TeXHOJIOTUW [/Is Ja/bHeMllero pa3BUTUS Ue/I0BeuecKoro
o0I11eCTBa;



TIPUMEHSITh pa3/iMuHble Crocobbl paboThl ¢ MH(OpMaIel GU3nIeckoro
COJlep>)KaHusi C MCIOJIb30BaHUEM COBPEMEHHBbIX HWH(OPMALMOHHBIX
TEeXHOJIOTUW, TIPU 3TOM MCII0JIb30BaTh COBPEeMeHHble MH(OPMAaLMOHHbIe
TeXHOJIOTUM JJisi TIOMCKa, Tepepab0TKW W TpeAbsiBlieHdsT ydyeOHOW u
Hay4HO-TIONYJ/ISIPHOU MH(OPMalU1, CTPYKTYPUPOBaHUsI U UHTepIIpeTaliuu
vH(oOpMaly, TOMYyUYeHHOM W3 pa3/lMyHbIX WCTOYHUKOB, KPUTUUECKHU
aHa/M3MpOBaTh  TOJy4YaeMyK  HH(OpMaLMI0 UM  OLEeHUMBaTh  eé
[IOCTOBEPHOCTb KaK Ha OCHOBE MMEIOLUXCSl 3HAaHWK, TaK U Ha OCHOBE
aHaJvM3a UCTOUHMKA MH(OpMaLnY;

TPOSIB/ISITh OpraHu3alOHHbIe u M03HaBaTe/IbHbIe yMeHUs1
CaMOCTOSITeJTLHOTO ~ TIpUOOpeTeHUsi HOBLIX 3HAaHWW B Tpoliecce
BBITIOJTHEHUSI IPOEKTHBIX U yueOHO-HCCeJoBaTe/IbCKUX pabdoT;

paboTaTe B TpyIle C WCIOJHEHWEeM pa3/UYHbIX COLMAIbHBIX POJiel,
TJIaHUPOBATh PaboTy TPyMIibl, pal[MOHAIBLHO paclpeesisaTh AesTebHOCTD
B HeCTaH/JJapTHBIX CUTYyalUsiX, aJleKBaTHO OLeHMBATh BKJIaJ, KaKJOr0 U3
yUaCTHUKOB TPYIIIbI B pellieHre pacCMaTpuBaeMoii 1po6ieMbl;

TMIPOSIB/ISAITH MOTUBALIMIO K OyAyIei npodeccroHaibHON JesiTe/IbHOCTU TI0
CHeLMaTbHOCTAM (PU3UKO-TeXHUUECKOT0 pogus.

K koHily obyuenuss B 11 Kaacce mipegMeTHbIe pe3yJ/bTaThl Ha yI/iybaEHHOM
YPOBHE /I0/KHBI OTpaXkaTh CPOPMUPOBAHHOCTD y 00YUarOIUXCSl YMEeHHUM:

MOHMMAaTh poOJib (U3UKU B  SKOHOMMYECKOW, TeXHOJOTHYeCKOu,
COLIMA/IbHOM U 3TUYECKOM cdepax AesiTebHOCTH YesloBeKa, PoJib U MeCTO
GbU3UKKM B COBpEMEHHOM HayuyHOW KapTWHe MUpa, pPOJib aCTPOHOMHHU B
MpaKTUYeCKOW [esiTeIbHOCTA 4YejioBeKa W JajbHeullleM Hay4yHO-
TeXHUYECKOM Pa3BUTUM, 3HAUEHHE OIMCaTeSbHOM, CUCTEeMaTU3UPYIOLEeH,
OOBSICHUTE/ILHOW M TIPOTHOCTUUECKOW (YHKIMNA (U3NUeCKON Teopuu —
3J1eKTPOJMHAMKKH, CIleliiaJIbHOM TeOpHUH OTHOCHUTEbHOCTH, KBaHTOBOM
bu3uKM, poab (pusnueckoir Teopur B (OPMHUPOBaHWUU Tpe/CTaBAeHUN O
du3ruecko KapThHe MHUpPa, MecTo (pu3nUecKod KapTHUHBI MUpa B 001eM
pSly COBPEMEHHBIX eCTeCTBEHHO-HAYUHBIX MPe/CTaBIeHUI O TIPUPO/E;
pas3nuMyaTth yCIOBUSI NPUMEHUMOCTA Mofesed (U3MYeCKUX Teql |
MpoLlecCOB  (SIBJIeHWH): OAHOPOJHOe 3J/IeKTpUUeCKoe U OJIHOPOJHOe
MaTHUTHOe T10Jisl, TapMOHHWYeCcKHe KojiebaHusl, MaTeMaTUueCKuii MasiTHUK,
WjeanbHbId MPY>XUHHBIA MAasiTHUK, FapMOHHWYECKWe BOJIHBI, HU/eabHbIN
KosebaTebHbIN KOHTYP, TOHKas JIMH3a, MO/Zie/ieli aToMa, aTOMHOT0 si/ipa U
KBAHTOBOM MO/Ie/I CBETa;

pa3nuuaTh yC/IOBUS (TpaHUIlbl, 00/1aCTH) TIPUMEHUMOCTU (HU3AUECKUX
3aKOHOB, TIOHMMaTh BCeoOIMi XapakTep (PyHZaMeHTaIbHBIX 3aKOHOB U
OrpaHUYEHHOCTD MCI0/Ib30BaHUsl YAaCTHBIX 3aKOHOB;



aHa/IM3UPOBaTh U OOBSACHATH 3/IEKTPOMArHUTHbIE TIPOLIECChI U SIBJIEHMS,
WCIO/b3ysl OCHOBHbIE TIOJIOKEHWUSI M 3aKOHbl 3JeKTPOJUHAMUKH U
crielfabHOM  TEOPUHM  OTHOCUTENBHOCTH  (3aKOH  COXpaHeHUs
3JIeKTPUUECKOro  3apsifia, cwia Awmrepa, cwia JlopeHlia, 3akoH
3/7IeKTDOMarHUTHOM  WHAYKLMM, TipaBuio JleHua, cBsizsb  J/[C
CaMOUHJYKLIMM B 3JIeMeHTe 3eKTPUYECKOM 1LeMd CO CKOPOCThIO
W3MeHeHUsI  CHIbl  TOKa,  IIOCTyJaThbl  CIel[da7bHOM  TEeopuH
OTHOCUTEIbBHOCTU DWHIILITENHA);

aHa/IM3UPOBaTh U 0OBSCHSATH KBAaHTOBLIE TIPOL[ECCHI U SIBJIEHHS, UCII0/Ib3YS
MOJIO’KeHUs  KBAaHTOBOM  (u3uKKU  (ypaBHeHHe  DWHINTeWHa  [Jis
doToaddekTa, TmepBbIM UM BTOpPOM TIOCTydaThl bopa, mnpuUHIUI
COOTHOLIIeHUs] HeorpeZenéHHOCTel ['elizeHOepra, 3akOHbI COXpaHEHHs
3apsi/JOBOTO U MaCCOBOTO UWCe/ U HEPryu B siIepHBIX Peaki[usX, 3aKOH
PaZiIM0aKTUBHOTO pacriazia);

OMUCHIBATh (PU3MUECKHe TIPOLIeCChl M SIBJIEHUS, UCMOJIb3ys Be/MUYMHbI:
HarpsDKEHHOCTh 3/IEKTPUYECKOTO TOJIs], MOTeHLHas 3JIeKTPOCTaTUYeCKOro
MOJs, Pa3HOCTb TIOTEHIIUA/IOB, 37eKTPOJBIKYIIAs CUla, WHAYKIMS
MarHuTHOTO TIOJIsl, MarHUTHBIA TOTOK, cwia AMriepa, WHAYKTUBHOCTD,
3/IeKTPOABWKYILlasi CWjla CAMOWHYKLWW, 3HEPryus MarHUTHOTO TOJst
MPOBOJJHMKA C TOKOM, PpeJIAITUBUCTCKHUM WMITY/IbC, TIOJHasi SHeprus,
SHeprusi TOKOS CBOOO/AHON YaCTHUIbl, SHEPrus W HUMIY/JIbC (OTOHa,
MacCcoBOe UKCJI0 U 3apsifi si/ipa, SHeprusi CBsI3U 1Pa;

OOBSICHATH ~ OCOOEHHOCTH  TIPOTeKaHUs  (U3NUYECKUX  sIBJIEHUM:
3/1eKTPOMarHuTHasi UHYKLYsl, CAMOUH/YKIYsI, pe30HaHC, MHTep(epeHLUs
BOMH, [Judpakius, [JUCIepPCUsi, TOJHOe BHYTPEHHee OTpakeHue,
doroanekrpuueckuii 3ddekT (dhorosddekT), anbda- U Oera-pacrajpl
s/iep, ramMma-usjiyueHue sijiep, (pusnueckude TIPUHIUITBI CIIEKTPaJbHOTO
aHa/v3a 1 paboThl /1a3epa;

orpeJeNiTh HaripaBjieHWe WHAYKLMWA MarHUTHOTO MOJisi MPOBOJHUKA C
TOKOM, CUJ/Ibl AMIiepa U Cuiibl JIopeHl1ia;

CTpOUTh M300pa’keHue, co3ZlaBaeMoe TVIOCKUM 3epKasioM, TOHKOW JTMH30M,
Y PAaCCUUTBLIBATh €r0 XapaKTepPUCTUKUY;

MPUMEHSITh OCHOBOTOJIAralole aCTPOHOMHUYECKHe TOHSATHS, TeOpUM U
3aKOHBI [Jii aHaquM3a U O0bsiCHeHUs  (U3UUeCKUX IIPOLIeCCOB,
TPOUCXOASIINX B 3BE3/]aX, B 3BE3AHBIX CHUCTEMaX, B MeXKraJlaKTUUeCKOn
cpefie; ABWKeHUs1 HeOeCHBIX TeJl, SBOJIIOLIMY 3BE3/ U BceneHHOM;
MPOBO/IUTh MCC/Ie/JOBaHHE 3aBUCUMOCTel (U3UUeCKUX BeIUUYUH C
WCIO/b30BaHWEM TIPSIMBIX HW3MEPEeHUW, TIpU 3TOM KOHCTPYUPOBaTh
YCTAaHOBKY, (PMKCHpOBaTb pe3y/bTaTbl [OJTYYEHHOU 3aBUCHMOCTH



du3nueckux BeMUUMH B BHje TpapukoB C yuéToM abCOJIFOTHBIX
MOTPeIHOCTe  W3MepeHWW, [JenaTb  BBIBOJABI 10  pe3yJbTaTaM
HCCieIOBaHUS;

MPOBO/IUTh KOCBEHHble U3MepeHUsi (U3NUeCKUX BeIUUUH, MPU STOM
BLIOMpATh ONMTUMA/ILHBIM METO[, W3MepeHus, OlleHWBaTh aOCOMIOTHBIE U
OTHOCUTE/TbHbIE TIOTPEIIHOCTH TIPSIMBIX U KOCBEHHBIX W3MepeHHii;
TIPOBO/IUTH OIILITHI TI0 TIPOBEPKE TIPe/I/I0’KeHHON TMIOoTe3bl: MIaHUPOBaTh
9KCIIePUMEHT, COOMpaTh FKCIIEPUMEHTA/IbHYIO YCTAaHOBKY, aHaJTU3UPOBATh
roJlyyeHHble pe3y/bTaTbl U [le/laTh BBbIBOJ, O CTaTycCe Mpe//I0’KeHHON
TUIIOTe3bI;

OTKCBIBaTh MeTO/bI MOyUeHUs] HAyYHbIX aCTPOHOMHUECKUX 3HaHUMH;
cobroaTh TIpaBu/Ia 6e30racHOro Tpy/a IpU MpOBe/ieHUH HCCel0BaHUM
B paMKax y4yeOHOrO JKCIepUMeHTa, IIpakKTHUKymMa W  yuebHO-
MCC/IeIOBaTe/IbCKOM W TIPOEKTHOW [IeTeJIbHOCTM C UCIO0JIb30BaHUEM
M3MEpUTeJIbHBIX YCTPOKCTB U 1ab0paTOPHOT0 000py0BaHUS;

peliaTh pacyéTHble 3aZjauM C SIBHO 3a/laHHOM U HESIBHO 3a/laHHOU
¢u3nueckoil Mozenb0: Ha OCHOBAaHWM aHa/lW3a YCIOBUS BBIOMpATh
bu3nueckie MoOZe/id, OTBeYaroliue TpeOOBaHUSAM 3aJjaui, TPUMEHSITh
¢dbopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH W TIOCTYJIaThl (PU3NUECKUX TeOopui
MpU  WCTONB30BaHUM MaTeMaTUueCKWX MeTOJIOB pelleHusl 3ajady,
TPOBO/IUTH PAaCUYéThbl HA OCHOBAHUM MMEIOIIUXCSl JaHHbIX, aHAaTM3UPOBaTh
pe3y/bTaThl U KOPPEKTUPOBaTh METO/Ibl PellleHUs] C YUETOM TO/TyYeHHBIX
pe3y/bTaToB;

pelllaTh KayeCTBeHHble 3a/laud, TpeOyrolue TpUMeHeHUs 3HaHUA U3
pa3HbIX pa3/ieioB Kypca (PU3WKU, a TakKKe WHTeTrpal[uy 3HaHUM U3 APYTUX
rpe/IMETOB eCTeCTBEHHO-HAy4YHOT'0 I[MK/a: BbICTPaUBaTh JIOTMYECKYHO
1[eMI0YKY pacCy>k/IeHUI C Oropoii Ha U3yueHHbIe 3aKOHbI, 3aKOHOMEPHOCTH
U dur3nueckue siBeHUs;

WCI0/Ib30BaTh TeopeTUuecKWe 3HaHUSI [AJii OOBSICHEHUS OCHOBHBIX
TIPUHLIUIIOB PaboThl M3MepUTe/bHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TeXHOJIOTUYeCKUX TIPOLIeCCOB;

MIPUBO/JIUTh TIPUMEPhI BK/IaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GHU3MKOB B pa3BUTHe HayKd, B OOBsSCHEHHE TIPOI[eCCOB OKPY’Karoll[ero
MUDa, B Pa3BUTHE TeXHUKW U TeXHOJIOTHH;

aHa/IM3MPOBaTh U OL[€eHMBATh TOC/Ie/[CTBUS OBITOBOM W TPOU3BO/ICTBEHHOMN
JlessiTeTbHOCTU UejiIoBeKa, CBSI3aHHOM C (hU3UUeCKUMH TIpoljeccaMu, C
TTO3ULIMH 3KOJIOTUUeCKOM 0€301aCHOCTH, MPe/[CTaB/IeHN O PALIMIOHATEHOM
TIPUPO/IOTIOE30BAaHNH, a TakKe pa3yMHOM HCII0/Ib30BaHUU OCTHKEHUM



HayKu U TEeXHOJOTWM [/ JaJbHeWIlero pa3BUTUS UeIOBeYeCKOro
o0111eCTBa;

MIPUMEHSITb pa3/iMuHble CrIocobbl paboThl ¢ MH(OPMaryel (GuU3nIecKoro
CO/lep>XKaHusi C  MCIOJIb30BaHUEM COBPeMEeHHBbIX MWHGOPMAalIMOHHbIX
TeXHOJIOTWM, TIPU 3TOM MCIIOh30BaTh COBpPeMeHHble WH(OPMAaI[MOHHBIE
TeXHOJIOTUM JJil TIOWCKa, TiepepaboTKu U TIpeabsiBlieHUs yueOHOW WU
Hay4HO-TIONY/IIPHOUM MH(OPMaIUH, CTPYKTYPUPOBaHUSI M UHTepIIpeTal[uu
vH(opMaliy, TIOMYyUYeHHOM W3 pa3/MUHbIX WCTOYHUKOB, KPUTUUECKU
aHa/M3MpOBaTh  TO/lydyaeMyr0  HH(OpMalMi0 U OLleHWBaTh  eé
JIOCTOBEDHOCTh KaK Ha OCHOBe HMEIOIL[UXCS 3HAaHWM, TaK U Ha OCHOBE
aHaJIvM3a UCTOUHKKA WH(OpMaLIWK;

TIPOSIB/ISITh opraHu3allOHHbIe 1 T03HaBaTe/IbHbIe yMeHUsI
CAaMOCTOSITeJTLHOTO ~ TIPHOOpeTeHWsi HOBLIX 3HaHWW B Tpoliecce
BBITIO/THEHUSI TIPOEKTHBIX U yueOHO-HCCIejoBaTe/TbCKUX pabor;

paboTath B TpyMIe C KCIIOJHEHWeM pa3/IMUHbIX COLMA/IBHBIX pPOJieH,
TJIAHUPOBaTh paboTy IpyMibl, palOHAIBLHO pacrpeesisTh AesiTebHOCTDb
B HeCTaH/IJapTHBIX CUTYalUsiX, aJ[eKBaTHO Ol[eHHMBATh BKJIAJ] Ka)KJOro U3
YUaCTHUKOB TPYIIIHI B pellleHre pacCMaTPUBaeMO TTPOOIeMbl;

TMIPOSIBJIATE MOTHUBALIMIO K OyAyIiei nmpodeccroHaTbHOM AesTe/IbHOCTU TI0
CrelMabHOCTSM (hHU3UKO-TeXHUUeCKOT0 TTPOQUIs.



TEMATHUYECKOE IVNTAHUPOBAHHWE

10 KJ/IACC
Ko/muecTBo yacos Buppl u Gopmbl
JesiTe/IbHOCTH C
JJ/IeKTPOHHbIE .
YU4éTOM MOJY/Isl
Ne | HaumeHoBaHMe pa3/e/ioB U (uucposbie) " . "
KonTtposbnblie | IIpakTnueckue IIIkon1BbHBIN YPOK
n/m| TeM NPOrpaMMmbl Bcero oOpa3oBare/ibHbIE N
padoThI padoThI padouei mporpaMmel
ecypchbl
pecyp BOCIIMTAHUSA
yupexieHust

Pas

aen 1. HAYUHBIA METO/I IIO3HAHUSA ITPUPO/IbI

1.1

HayuHbIii MeTo/ TTO3HAHUST
TIPUPO/IbI

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

Oco3HaBaTh €IMHCTBO
U 1]e/IOCTHOCTh
OKpY>KaloIllero Mypa,
BO3MOXXHOCTh €ro
M03HaBaeMOCTU U
00BSICHUMOCTH Ha
OCHOBeE JJOCTHKEeHUM
HayKU.
Xapakrepu3oBaThb
MeTOo/ibl (hU3MUeCcKoi
HayKu (HabsroieHue,
CpaBHeHHUe,
9KCIepPUMEHT,
v3MepeHue) U UX Pojib
B TI03HAHWM TTPUPOJbI.
Ponb oTeuecTBeHHBIX
yUeHbIX B
CTaHOBJIEHUU HAayKH



http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm

(usuKy.

WNroro no pa3peny 6
Pa3pen 2. MEXAHUKA
Hcnosnb3oBaThk 3HaHUS
0 MeXaHUUeCKUux
SIBJIEHUSIX B
TOBCeJHEBHOM YKU3HU
http:/fcior.edu.ru JUTsl 00ecrieueHust
http://www.fizika.ru 0e30rMacHOCTU npu
http://college.ru/fizika/ obparieHnH ¢
http:/fiz.1september.ru npu6opamu u
http://www.school.mipt.ru TeXHIUECKUMMI
http://kvant.mccme.ru/ o
2.1 Kunemartuka 10 http://www.e- yCTPOUCTBAMIL, AIA
science.ru/physics COXPAHEHHA 3/10pOBRA
http://nano-edu.ulsu.ru U COBMOzeHNs HOPM
http://metodist.1bz.ru/ 3K0JI0rH4eckoro
http://elkin52.narod.ru/ TIOBE/IEHUSA B
http://class- OKpY’Karollleit cpefie.
fizika.narod.ru/index.htm CamMocTosTe/IbHO
[JIaHUPOBAaTh U
MPOBOJUTH
dbusnueckue
3KCMIEPUMEHTBI.
http://fcior.edu.ru Vcrnonb30BaTh 3HAHUS
http://www.fizika.ru
o 0 MeXaHUYeCKHX
29 TnHamika 10 http://cgllege.ru/flzlka/ ABTCHISIX B
http:/fiz.1september.ru .
http://www.school.mipt.ru TOBCEAHEBHOM JKI3HH
http://kvant.mccme.ru/ Ayt obecrieyenms



http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/

http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

6e3omacHoOCTH TIpH
oOpalljeHuH C
nipubopamMu 1
TeXHUUECKUMHU
YCTPOWCTBAMH, [JIs1
COXPaHEeHHUs 3[J0POBbsI
¥ coOMoIeHnsT HOpM
9KO0JIOTUYECKOTO
TIOBEe/IEHUS B
OKpYy>Karollel cpefie.
CamocTrosiTeNIbHO
TJIaHUPOBATh U
TIPOBO/IUTH
dusnueckue
9KCIIePUMEHTBI.

2.3

CraTuKa TBEPOrO Tesia

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http:/fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

Wcnosb3oBath 3HaHUSA
0 MeXaHUYeCKUX
SIBJIEHUSIX B
TOBCeIHEBHOW »KU3HU
JUIsl obecrieueHust
6e3omacHoOCTH TIpU
oOpalljeHuH C
nipubopamMu U
TeXHUYeCKUMU
YCTPOMCTBaMHU, /IS
COXpaHeHUsI 3[J0POBbSI
¥ coOMoieHnsT HOpM
9KO0JIOTHYECKOTO
TIOBEJIeHUS B



http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm

OKpYKarolllei cpejie.
CamocrosiTennbHO
TIJIAHUPOBATh U
TIPOBO/IUTH
dusnueckue
9KCIePUMEHTHI.

3aKOHbI COXPaHEHUSs B

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/

Ucrionb3oBaTh 3HaHUSA
0 MeXaHUYeCKUX
SIBJIEHUSIX B
TOBCEeIHEBHOW »KU3HU
JUIsl 00ecrieueHust
6e3omacHOCTU TIpU
obpariieHnu ¢
nipubopamMu 1
TeXHUYeCKUMU
YCTPOMCTBaMH, AJis

2.4 10 1 http://www.e-
MeXaHHKe . ) COXPaHeHHUs1 3[]J0POBbSI

science.ru/physics

http://nano-edu.ulsu.ru U COBMOzeHNs HOPM

http://metodist.1bz.ru/ 9KOJIOrM49eCKOro

http://elkin52.narod.ru/ TOBE/IEHUA B

http://class- OKpY’Karolllei cpefie.

fizika.narod.ru/index.htm CaMocTosiTe/IbHO
TJIaHUPOBaTh U
TIPOBO/IUTH
dbusnueckue
9KCIePUMEHTHI.

Ntoro no pa3peny 35

Paszgen 3. MOJIEKYJ/IAPHASA ®U3NKA U TEPMOJNHAMUMKA



http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm

OcCHOBBI

http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/
http:/fiz.1september.ru

http://www.school.mipt.ru
http://kvant.mccme.ru/

Ucrionb3oBaTh 3HaHUSA
O TerIOBbIX SIBJIEHUSIX
B IIOBCEJHEBHOM
YKU3HU [IJTST
obecrieueHust
6e3omacHOCTH TIpU
obparrieHuu C
npubopamu 1
TeXHUYeCKUMU
yYCTPOWCTBAMH, JIJIst
COXpaHeHUsl 3[J0POBbsI
1 COO/TIO/IEHHsT HOPM
9KO0JIOTUYECKOTO

3.1 MOJIEKY/IIPHOKMHETUYeCKOU 15 http:/www.e- T0Be/leHUs B
TeOpHUU science.ru/physics OKpYKarolLei cpegie.
http://nano-edu.ulsu.ru [TpuBOUTE IPUMEPbI
http://metodist.1bz.ru/ 3KOJIOTMUECKIX
—p—ig x E}l;izSZ.narod.ru/ TOC/IeJICTBUM PabOTHI
fizika.narod.ru/index.htm AABUIATENEH
BHYTPEHHET 0
CrOpaHusi, TEIUIOBBIX U
TUIPO3/IeKTPOCTAHLIUMN.
CamMocTrosiTesIbHO
TIJIAHUPOBATh U
TIPOBO/IUTH
¢r3nueckue
9KCIIePUMEHTHI.
http://fcior.edu.ru
3.9 TepmoarHamuka. Terniosble 20 http://www fizika ru HMcrnionb3oBath 3HaHUA

MaIlIMHbI

http://college.ru/fizika/

O TeIlVIOBBIX ABJ/IEHUAX



http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/

http:/fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http:/www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

B [1OBCe/THEBHOU
JKU3HU /151
obecrieueHust
0e30IMacHOCTH TIPU
oOparrieHnu C
npubopamu 1
TeXHUYeCKUMHU
YCTPOWCTBaMH, [Jisi
COXpaHeHUsl 3/J0POBbsI
U CoOJTIOIeHrsl HOpM
9KO0JIOTUUeCKOr0
TIOBe/IeHNsI B
OKpY’Karolller cpeze.
[IpyBOAUTE TIPUMeEpPBI
3K0JIOTUUeCKUX
TIOC/IeICTBUIA PabOThI
JIBUTaTesneun
BHYTPEHHET0
CrOpaHusi, TETIOBBIX U
TU/IPO3JIEKTPOCTAHLIUMN.
CamocTosiTesIbHO
TJIAHUPOBATh U
TIPOBO/IUTh
¢dusnyeckue
9KCTIePUMEHTHI.

3.3

ArperaTHble COCTOSHUS
Beliectsa. das3oBkeie
repexo/el

14

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru

Ncnosb3oBath 3HaHUS
O TeIJIOBBIX SIBIEHUSIX
B [1OBCe/THEBHOMU
JKU3HU /151



http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru

http://kvant.mccme.ru/
http:/www.e-
science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-

fizika.narod.ru/index.htm

obecrieueHust
0e3011acCHOCTH TIPU
oOpalljeHlH C
nipubopamMu U
TeXHUYeCKUMU
YCTPOWCTBaMH, [JIs1
COXpaHeHUsI 3/J0POBbSI
¥ coOMoIeHrsT HOpM
9K0JIOTUUeCKOTO
TIOBe/IeHUs B
OKpYKarolllei cpejie.
[TpuBOIUTE TIpUMEDPHI
9KOJIOTHUECKUX
TIOC/IeICTBUI PabOTHI
JIBUTaTesneun
BHYTPEHHETO
CropaHwsl, TEIJIOBBIX U
TU/IPO3JIEKTPOCTAHLIAM.
CamocrosiTeNnbHO
TIJIaHUPOBATh U

TIPOBO/IUTH
dusnueckue
3KCTMIepUMEHTHI.

Wtoro no pa3peny 49

Paszgen 4. 3JIEKTPOJUNHAMUMKA
http:/fcior.edu.ru HMcrnonb3oBath 3HaHUSA
http:// fizika. 00 3/1eKTPOMarHUTHBIX

4.1 DnekTpuyecKoe roje 24 WWW.LIZ1Kd. I P

http://college.ru/fizika/
http://fiz.1september.ru

SIBJIEHUSIX B
TIOBCEeIHEBHOM »KU3HU



http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru

http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-
science.ru/physics

http://nano-
edu.ulsu.rububaroreka

https://m.edsoo.ru/7f41bf72

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

Jst obecrieueHus
0e3011acCHOCTH TIPU
oOpalljeHlH C
nipubopamMu U
TeXHUYeCKUMU
YCTPOWCTBaMH, [JIs1
COXPaHEeHHUsI 3[J0POBbSI
¥ coOMoIeHrsT HOpM
9KOJIOTUUECKOTO
TIOBe/IeHUs B
OKpYKarolllei cpejie.
[TpuBOIUTE TIpUMEDPHI
B/IVSTHUS
3JIEKTPOMarHUTHBIX
W3/lyYeHUM Ha >KUBbIe
OpraHU3MBl.
CamocTosiTe/TbHO
TIJITAHUPOBATh U
TIPOBO/IUTH
dbusnueckue
9KCIePUMEHTHI.

4.2

[ToCTOSIHHBIN 3/1€eKTPUYeCKUI
TOK

24

http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http:/fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http:/www.e-
science.ru/physics
http://nano-

Ucrionb3oBaTh 3HaHUSA
00 3/IeKTPOMarHUTHBIX
SIBJIEHUSIX B
TOBCeIHEBHOW »KU3HU
JUIsl 00ecrieueHust
6e3omacHoOCTU TIpU
obpalrieHnu C
nipubopamMu 1



http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
http://nano-edu.ulsu.ru%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41bf72
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
http://class-fizika.narod.ru/index.htm
http://fcior.edu.ru
http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http://www.e-science.ru/physics
http://www.e-science.ru/physics
http://nano-edu.ulsu.ru%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0

edu.ulsu.rububavoreka
https://m.edsoo.ru/7f41bf72

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

TeXHUUeCKUMHU
yCTpOWCTBaMH, /IS
COXpaHeHUsl 3[J0POBbSI
1 COO/TIO/IEHHST HOPM
9KO0JIOTHYECKOTO
TIOBe/IeHNsI B
OKpY’Karolllei cpefie.
[TpuBOUTE IPUMEPbI
BJTUSTHUS
3J1IeKTPOMarHUTHBIX
W3/lyueHUI Ha >KUBbIe
OpraHU3MBbI.
CamocTosiTesIbHO
TJIaHUPOBATh U
TIPOBO/IUTH
¢dusnyeckue
9KCIIePUMEHTHI.

4.3

Toku B PA3/IMUHLIX Cpeaax

http://fcior.edu.ru

http://www.fizika.ru
http://college.ru/fizika/
http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http:/www.e-
science.ru/physics

http://nano-
edu.ulsu.rububaroreka

https://m.edsoo.ru/7f41bf72

http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-

Ucrionb3oBaTh 3HaHUA
00 3/IeKTPOMarHUTHBIX
SIBJIEHUSIX B
TOBCeJHEBHOM YKU3HU
JUIsl 00ecrieueHust
6e3omacHOCTH TIpU
oOparlieHuu c
npubopamu 1
TeXHUUYEeCKUMU
YCTPOWCTBAMH, JIJIst
COXpaHeHUsl 3[J0POBbsI
1 COO/TIO/IEHHsT HOPM



http://nano-edu.ulsu.ru%D0%91%D0%B8%D0%B1%D0%BB%D0%B8%D0%BE%D1%82%D0%B5%D0%BA%D0%B0
https://m.edsoo.ru/7f41bf72
http://metodist.lbz.ru/
http://elkin52.narod.ru/
http://class-fizika.narod.ru/index.htm
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9KOJIOTUYECKOT0
TOBe/IeHNsI B
OKpYKarolllei cpejie.
ITpuBOIUTE TIpUMEPHI
BJTUSTHUS
371eKTPOMarHUTHBIX
W3/IyYeHUM Ha >KUBbIe
OpraHu3MBbl.
CamocTosiTe/TbHO
TIJIAHUPOBATh U
TIPOBO/IUTH
dbusnueckue
9KCIePUMEHTHI.

Uroro nio pa3geny
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Pasgen 5. PU3NYECKUM ITPAKTUKYM

5.1

®u3nUecKuil MPakKTUKYM

16

16

http://fcior.edu.ru
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http://fiz.1september.ru
http://www.school.mipt.ru
http://kvant.mccme.ru/
http:/www.e-
science.ru/physics

http://nano-
edu.ulsu.rububnvoreka
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http://metodist.lbz.ru/
http://elkin52.narod.ru/
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Oco3HaBaTth eJUHCTBO
Y 11eJIOCTHOCTb
OKpY’KaroIllero Mupa,
BO3MOJKHOCTb €ro
1I03HaBaeMOCTH U
00BSCHUMOCTH Ha
OCHOBE JJOCTHKEeHMI
HayKU.
XapakTepu3oBaTb
MeTo/Ibl (pr3nuecKom
Hayku (HaOsoeHue,
CpaBHeHHUe,
9KCTIepUMEHT,
M3MepeHue) U UX poJib
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B IMO3HAHUU MIPUPOJIBI.
Posb oTeuecTBeHHBIX
YUYEHBIX B
CTaHOBJIEHUU HaYKU
¢busmky.

Wtoro no pa3peny 16
Oco3HaBaTh eJUHCTBO
Y 11e/IOCTHOCTh
OKpY>Kalolllero Mupa,
http:/fcior.edu.ru Py B P
. BO3MOKHOCTE €ro
http://www.fizika.ru
http://college.ru/fizika/ TO3HABAEMOCTH 1
http://fiz.1september.ru 06BACHUMOCTH Ha .
http://www.school.mipt.ru OCHOBE JOCTHKEHHUN
http://kvant.mccme.ru/ HayKH.
http:/www.e- XapakTepu3oBaThb
Pe3epBHOe Bpems 10 science.ru/physics MeTOoAbl (hU3MUeCcKoi
http://nano- Hayku (HabmozieHue,
edu.ulsu.rububnuoreka CpaBHeHMe,
httDs://m.ed§00.ru/7f41bf72 SKCIIepHMEHT,
http://metodist.lbz.ru/ 3MepeHue) 1 UX POJib
http://elkin52.narod.ru/
B [I03HAHUU NIPUPOJBI.
http://class- p
fizika.narod.ru/index.htm O/Ib OTEUECTBEHHBIX
YUYeHbIX B
CTaHOBJIEHUM HayKU
(usuKy.
OBIIIEE KOJIMYECTBO YACOB
t 170 16

[10 ITPOI'PAMME
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KJ/IACC

KoysmmuecTBo uacoB

Bujb1 u ¢popmbl
AesITeIbHOCTH C

JJIeKTPOHHBbIE y4éTOM MOAY/Is
Ne HaumeHoBaHMe pa3/e/ioB KonTponbubie | TIpakruueckue (yudposBbie) IIkonbHBII }
n/m | W TeM MPOrpamMMbl Bcero o0pa3oBarTe/IbHbIE ypoK" paboueit
padoThI padoThI
pecypchbl NMporpaMmsbI
BOCITUTAHUS
yupexieHust
Pazgen 1. SJIEKTPOJVUHAMUKA
Wcrnonb30BaTh
3HaHUS 00
http://fcior.edu.ru 3/1IeKTPOMAarHUTHbIX
http://www.fizika.ru SIBJIEHUSIX B
http://college.ru/fizika/ HOBCEAHEBHOﬁ
http://fiz.1september.ru KU3HH [JT51
http://www.school.mipt.ru oBecreuenms

1.1

MarHuTHoOe 11071e

14

http://kvant.mccme.ru/

http://www.e-
science.ru/physics

http://nano-
edu.ulsu.rububnuoreka

https://m.edsoo.ru/7f41bf72

http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

6e30macHOCTH TIpU
obpalijeHHH C
ripubopamu 1
TeXHUYeCKUMHU
YCTPOWCTBAMH, [/Is
COXpaHeHHUsI
3[I0POBBSI U
Co0JTFO/IeHUSI HOPM
9KO0JIOTUUeCKOT0
TIOBe/IeHUs B
OKpY>Karo1eit
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cpeze. ITpuBoguTh
TIpUMepbI BJIUSHUSA
3JIEKTPOMAarHUTHbBIX
W3/lyueHui Ha
JKUBbIE OpPraHu3MBbl.

1.2

OJIeKTPOMarHuTHas
WHIYKIUS

13

CamocTosSTe/IbHO
TJIaHUPOBATh U
TPOBO/IUTH
¢dur3nueckre
9KCITIepUMEHTHI.
Hcrionb3oBarth
3HaHUA 00
) 3/1eKTPOMAarHUTHBIX
http://fcior.edu.ru
. SIBJICHUSX B

http://www.fizika.ru .

.. [I0BCeTHEBHOU
http://college.ru/fizika/ A
http:/fiz.1september.ru KU3HU A1

obecrieyeHus

http://www.school.mipt.ru

http://kvant.mccme.ru/
http://www.e-
science.ru/physics

http://nano-
edu.ulsu.rububnmorexa
https://m.edsoo.ru/7f41bf72
http://metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
fizika.narod.ru/index.htm

6e30macHOCTH TIpU
obparrieHnu ¢
nipubopamu 1
TeXHUUYECKUMU
yCTPOWCTBAMH, /s
COXpaHeHUs
3/10pOBbSI U
co0roZIeHHst HOpM
9KOJIOTUUECKOTO
TIOBe/IeHUs B
OKpY’Karolein
cpezie. [IpuBoauTh
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TIPUMephI BJIHSHUS
3/IEKTPOMAarHUTHBIX
W3/y4eHU Ha

JKUBbIE OpraHU3MBbI.

CamMoCTOSTe/NbHO
IJIAHUPOBATh U
MPOBO/IUTH
¢busnyeckue
9KCIIePUMEHTBI.
WNroro no pa3peny 27
Pazpgen 2. KOJIEBAHUA 1 BOJIHBI

http://fcior.edu.ru

http://www.fizika.ru noOy>KaeHue

http:// college.ru/ fizika/ LIIKOJIbHUKOB

http://fiz.1september.ru cobroaTh

http://www.school.mipt.ru OGLLeTPHHATHIE

http://kvant.mccme.ru/ HOPMBI TIOBe/IeHN,

L npaBu/Ia OBILeHNs

2.1 MexaHuuecKre KojaebaHus 10 science.ru/physics
] CO CTapLIMMU

http://nano-

edu.ulsu.rububnuoreka (yuurensamu) u

https://m.edsoo.ru/7f41bf72 | CBEPCTHHKAMHU,

http://metodist.lbz.ru/ HPHUHIIUITBI

http://elkin52.narod.ru/ yueOHOM

http://class- JVCLUTLIUHBI

fizika.narod.ru/index.htm

http://fcior.edu.ru Wcrnons30Bath

OJIEKTPOMarHUTHbIE http://www.fizika.ru 3HaHUs 00
2.2 15 ..
KosiebaHus http://college.ru/fizika/ 3/IEKTPOMAarHUTHBIX

http://fiz.1september.ru

ABJ/IEHUAX B
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TOBCeJHeBHOMU
YKU3HU [I1sT
obecrieueHUst
0e30MMacHOCTH TTPH
obpatrieHnu ¢
npubopamu 1
TeXHUYeCKUMHU
YCTPOWCTBAMH, /IS
COXpaHeHUs
3/10pOBbS U
cobroieHNst HOpM
9KO0JIOTUUECKOTO
TIOBe/IeHs B
OKpY’Karoleu
cpeze. ITpuBoguTh
TIpUMephI B/IMSHUS
3/1eKTPOMarHUTHBIX
W3J/lyuyeHui Ha
JKUBBIE OPTaHU3MBI.

CamocTogaTe/nbHO
TJIaHUPOBAaTh U
MPOBO/JIUTH
¢busnyeckue
5KCITePUMEHTHI.
http://fcior.edu.ru VICHO/IB30BATh
http://www.fizika.ru
= 3HaHUs 00
MexaHuueckue 1 http://college.ru/fizika/
2.3 10 3/IeKTPOMAarHUTHBIX

3JIEKTPOMAIHUTHBIE BOJIHBL

http://fiz.1september.ru
http://www.school.mipt.ru

http://kvant.mccme.ru/

SIBJIEHUSIX B
TOBCEeHEBHOM
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JKU3HU JIJ1sT
obecrieueHUst
0e301MacHOCTH TIPH
obpalieHuu C
npubopamMu U
TeXHUUECKUMU
YCTPOWCTBAMH, /s
COXpaHeHUs
3/10pOBbS U
cobsiro1eHNst HOpM
5K0JIOTUYECKOT0
MOBe/IeHNsI B
OKpY’Karoleu
cpeze. ITpuBoguTh
TIpUMephI B/IMSHUS
3/IeKTPOMarHUTHBIX
W3/lyuyeHu! Ha
JKUBbIE OpraHU3MBbI.
CamocTosiTeNnbHO
M7IaHUPOBATh U

MPOBOJUTH

busnyeckue

5KCIIePUMEHTHI.
hup:/ftcior.edu.ru Hcnonb3oBath
tutp:/fvrerw.fzika.ru 3HaHUs 00
hupicollege.nu/fizika) 3/1eKTPOMAarHUTHBIX

24 Ornrurka 5 T —

http://www.schoolmiptoru | * o C X B
http://kvant. mccme.ru/ TTOBCe/THEBHOM
http:/www.e- JKU3HU 1
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science.ru/physics
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edu.ulsu.rububnuoreka
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http:/metodist.lbz.ru/
http://elkin52.narod.ru/

http://class-
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obecrieyeHust
0e301acHOCTH TIPH
obpalieHuu C
ripubopamu 1
TeXHUYeCKUMHU
YCTPOWCTBAMH, [I/Is
COXpaHeHUs
3/10pOBbS U
cobstro/1eHNst HOpM
9K0JIOTUUeCKOT0
TIOBe/IeHUs B
OKpy>Karo11eit
cpeze. ITpuBoguTh
TIPUMEPHI BJIUSTHUS
3/IeKTPOMArHUTHBIX
W3/lyuyeHu! Ha
JKUBbIE OpraHU3MBbI.
CamocTosiTe/IbHO
TIJIaHUPOBaTh U

MPOBO/UTH
busnyeckre
9KCIePUMEHTHI.

Wtoro no pa3peny 60

Paspen 3. OCHOBBI CIIEITA/TbHOM TEOPYU OTHOCUTE/IBHOCTHU
http:/fcior.edu.ru Oco3HaBarb
http://www.fizika.ru €IUHCTBO U

3.1 OcHosbl CTO 5 http://college.ru/fizika/ L|eJIOCTHOCTb

http://fiz.1september.ru OKpYy’KaroLero

http://www.school.mipt.ru

MUpa,
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http://class-
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BO3MOJKHOCTb €ro
103HABaeMOCTH U
00BSICHUIMOCTH Ha
OCHOBe
JIOCTH)KEHUM
HaYKHU.
XapakTepr30BaThb
METO/bI
bu3MUecKoit HayKu
(Habmrozenuve,
CpaBHeHHe,
9KCTIEpUMEHT,
v3MepeHue) U ux
pOJIb B TIO3HAHUU
nipupozsl. Posbs
0TeYeCTBEHHBIX
yUEeHBIX B
CTaHOBJIEHUU
HayKu (PU3KKHU.

WNroro no pa3peny 5

Pa3zpen 4. KBAHTOBAS ®U3NKA
http://fcior.edu.ru Vicrosb30BaTh
http:/wwwfizika.ru 3HaHWA O
http://college.ru/fizika/ KBaHTOBO-

41 KopnyckynsipHO-BOJIHOBOM 15 http://fiz.1september.ru BOJIHOBBIX

' Ayanism http://www.school.mipt.ru | siBNeHMsIX B
http ://kvant.mccme.ru/ HOBCQAHEBHOﬁ
http://www.e- KH3HH [IS1

science.ru/physics

obecnieueHus
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6e30macHOCTH TIpU
obpalijeHuu C
ripubopamu 1
TeXHUUYECKUMHU
YCTPOWCTBAMH, [/Is
COXpaHeHUs
3/10pOBbS U
Co0JTFO/IeHUSI HOPM
9K0JIOTUUeCKOT0
TIOBe/leHUs B
OKpY’Karoliei
cpefie.
CamocTosiTe/IbHO
TJIAHUPOBATh U
TIPOBOJUTH
¢busnyeckue
9KCITIEPUMEHTHI.

4.2

dusuka atoma
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Ncmons3oBath
3HaHUS O CTPOEHUU
aToMa ¥ aTOMHOT'0
sapa B
MOBCeJHEBHOU
YKU3HU [IJTsT
obecrieueHust
6e30macHOCTH TIpU
oOpalijeHHH C
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YUYEBHO-METOJUYECKOE OBECIIEHEHUE
OBPA3OBATEJ/IBHOI'O ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHBIE MATEPUAJIBI AJI1 YYEHUKA

dusuka, 10 knacc/ KacesiHoB B.A., O611jeCcTBO ¢ orpaHUueHHON
OTBETCTBEHHOCTEIO «/[poda»; AKLoHepHOe 0011jecTBO «/3/1aTe/IbCTBO
«IIpocserieHue»

®wusnika, 11 knacc/ KacessHoB B.A., OO111eCcTBO C OrpaHUUeHHOMN
OTBeTCTBEHHOCTHIO «/Ipocda»; AkuroHepHOe ob61iecTBO V31aTenbCTBO

«ITpocserijeHme»

METOJUYECKUE MATEPHUAJIbI /11 YUUTEJIA

1.I".41. Mskuues, b. b. byxosues, H.H. Cotckuit ®u3uka 10 k1. ®usnrka 10
Ksacc. ba3oBelii U yriyb/ieHHbIN YpoBeHb. YueOHUK. MockBa. [IpocBelijeHue,
2020

2.I'.{. Msakuiues, b.b. Byxosues, B.M. Uapyrun ®u3uka 11 knacc. ba3oBsii u
yrnyOeHHbIN ypoBeHb. YueOHUK. Mocksa. [IpocBeirjenue. 2020

3.A.TI. PeiMkeBuu. COopHUK 3a7au 1o ¢usrke. Mocksa, [poda, 2005 - 2019 .
4.CoopHuUK 3azau 110 usuke a1 9 — 11 knacco. CocraBuresnb I'.H. CternaHoBa.
M.: «IIpocseljeHue», 1996 r.

5.FO0.A. CaypoB. ®usuka. [Toypounsie pa3paboTtku. 10 knacc. [Tocobue st
o61ieobpa3oBareibHBIX Opranu3aiyii. Mocksa. [IpocBeiijenue. 2015

6.FO.A. CaypoB. ®u3uka. [Toypounbie pa3pabotku. 11 knacc. [Tocobue s

o6111e00pa3oBaTe/IbHBIX OpraHu3alvii. ba3oBbiii U yriyOsieHHBINA YPOBEHb.



Mocksa. IIpocseienue. 2017 r.

7.COOpPHUK TECTOBBIX 3a/laHUH /711 TEMAaTUUECKOTO Y UTOTOBOTO KOHTPOJIS.
®wusurka 10 knacc. M.: «uatennekt-Lentp», 2004 r.

8.C.M. AngproreukrH, A.C. CnyxaeBckuid. Pusnka. «KoHCTpyKTOp»

CAMOCTOSITe/IbHBIX U KOHTPOJIBHBIX paboT. 10 — 11 ksacchl.

N ®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPChI CETU

MHTEPHET

LHINP®POBBIE OFPA3OBATEJIBHBIE PECYPCHI U PECYPCHI CETU
WUHTEPHET

1. J)KuBast pusmka: obyuaroiijasi mporpamma. http://www.int-edu.ru/soft/fiz.html
2.Ypoku (u13uKU C ucnosib3oBaHuem MHTepHeta. http://www.phizinter.chat.ru/
3.®u3uka.ru. http://www.fizika.ru/

4.®u3MKa: KoJ/IJIeKIus onbIToB. http://experiment.edu.ru/

5.MDusuKa: 371eKTPOHHAs KOJIJIEKLIUS OIIbITOB.
http://www.school.edu.ru/projects/physicexp

6.KaTanor ccbiiok Ha pecypchbl 0 pusuke http://www.ivanovo.ac.ru/phys
7.BecriaTHble 0Oyyaroliyie porpamMmbl 10 GU3HKe
http://www.history.ru/freeph.htm

8.JIaboparopHsbie paboTkl 10 Pu3snKe. BupTyanbHble 1abopaTopHbie PabOTHI.



http://phdep.ifmo.ru
9.AnuMarius hU3NUeCcKUX MpoiieccoB 00bsicHeHUsIMU. http://physics.nad.ru

10.®usuueckas sHIMKI0Neaus http://www.elmagn.chalmers.se/%7eigor
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