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ITOACHUTEJIbHASA 3AITNCKA

[Mporpamma 1o ¢u3nke 0a30BOTO ypOBHS Ha YpPOBHe CpeAHEro oOI[ero
oOpa3oBaHusi pa3paboTaHa Ha OCHOBe TIOJIOXKeHWN U TpeOOBaHUM K pe3y/jabTaTaM
OCBOEHMsI OCHOBHOI 00pa30BaTe/IbHOM MporpaMMel, TipefctaBieHHbIX B PI'OC COO, a
Takke C YyuyétoM dezepanbHOli paboueli mporpaMMbl BOCMUTAaHUS U KOHLETILUU
nperiofiaBaHusi  yueOHoro mnpeaMera «®u3rKa» B 00pa30BaTebHBIX OpraHU3aI[UsaX
Poccutickoit @esiepaliviv, peasu3yoIIMX OCHOBHbIe 00pa30oBaTe/ibHbIe TIPOTrPAMMBI.

CopepxaHve mporpaMMbl I0 (H3MKe HallpaB/eHO Ha (GopMHpOBaHHe
eCTeCTBeHHO-HayYHOM KapTHHBI Mupa obyuaroruxcs 10—11 kmaccoB npu o0yueHUN UX
¢usvke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-AesITe/IbHOCTHOTO MOAXO0Aa.
[TporpamMma 1o ¢usmke cootBercTByeT TpeboBaHusM ®I'OC COO K MaHUpPyeMbIM
JMYHOCTHBIM, TpeAMEeTHbBIM W MeTalrpeJMeTHbIM pe3ysbTaTaM 00ydeHHs, a TaKxke
yUWThIBaeT HeoOXOJUMOCTb peasv3aldd MeXIpeAMeTHbIX CBszel (U3MKU C
eCTeCTBEeHHO-HayYHbIMU YyueOHbIMM TpeAMeTaMd. B Heil omnpejensitoTCs OCHOBHbIE
Lesd u3yueHus (U3MKU Ha YpPOBHe cpefiHero oOiero oOpa3oBaHus, IJIaHUPyeMbie
pe3yJ/ibTaTbl 0CBOEHUS Kypca (PU3KKU: JIMUHOCTHbIE, MeTaripeIMeTHbIe, TIpeiIMeTHbIe (Ha
6a30BOM YpOBHeE).

[Iporpamma 1o u3svke BKJIFOUAET:

e TJIaHHMpYeMble pe3y/bTaThl OCBOEHUs Kypca (M3MKU Ha 6a30BOM YpPOBHE, B TOM

Yucsie TIpeJMeTHbIe pe3y/bTaThl 110 ToAaM 00yUYeHuUs;

e cojep>kaHHe yueOHoro rpeameTa «Pu3mKa» 1o rojgam 00yueHusl.

du3nka Kak HaykKa 0 HauboJjiee OOIMX 3aKOHAaX TMPUPO/bI, BLICTYIAas B KauecTBe
yueOHOTO TipeZiMeTa B IIIKOJie, BHOCUT CYIIleCTBeHHbIN BK/aZi B CUCTeMy 3HaHUU 00
okpyxaroimieM wmupe. IIKonmbHBI KypCc OGHU3MKM — CHUCTeMOOOpa3yrouui  Ams
eCTeCTBeHHO-Hay4HbIX yueOHBIX TTpPe/IMeTOB, MOCKO/bKY (PU3nuecKre 3aKOHbI Jie)KaT B
OCHOBe TIpOLIeCCOB M SIBJIeHWH, W3yuyaeMbIXx XuMUel, Ouosoruedt, Qusnueckoi
reorpacveli U actpoHoMHeil. Vcrosnb30BaHWe U aKTUBHOE TNpUMeHeHHe (PU3NYecKux
3HaHUU Orpejie/isieT XapakTep W pa3BUTHEe pa3HOOOpa3HBIX TeXHOJOTWM B cdepe
SHEPreTUKH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, TMOJyYeHUsI HOBBIX MaTepuasoB C
3a/laHHbIMM CBOWCTBAaMM W [Jpyrux. M3yuyeHwe (U3MKA BHOCUT OCHOBHOW BKJaZ, B
(bopmMHpOBaHUe ecTeCTBeHHO-HAYYHOM KapTUHBI MUpa 00yJarluxcs, B GopMUpOBaHUe
yMeHUM TIPUMEeHSATh Hay4YHbI MeTO/ TO3HaHWs TIPY BBITIOJIHEHUHM WMH y4eOHBIX
HCcieJOBaHUM.

B ocHOBY Kypca (M3uKM fjisi YPOBHsI CpefiHero o0iiero obpa3oBaHUsI TOJIOXKEH
psiZL “Jier, KOTOpble MOJKHO pacCMaTpyBaTh KakK NPUHLUITBI €0 ITOCTPOEHUS.

Hoes yenocmHocmu. B COOTBeTCTBUM C HeW KypC SIBISIETCS JIOTMYeCKU
3aBepLUEHHBIM, OH COJIEPXKUT MaTephan W3 BCeX pas3/ie/ioB (M3UKH, BK/IHOYAeT Kak
BOIPOCHI K/IaCCMYECKOU, TaK U COBPEMEHHOM (DH3UKHU.



Hoes 2enepanuzayuu. B cooTBeTCTBUM C Hell MaTepuas Kypca Gy3uKu 00beJMHEH
BOKPYr (u3nMyecKux Teopud. Beaymum B Kypce sBiseTcs (oOpMUpOBaHHe
Mpe/ICTaB/IeHU O CTPYKTYPHBIX YPOBHSIX MaTE€PUH, BELLIECTBE U T10JIe.

Hoes 2ymaHumapusayuu. EE& peamusauys 1npejrionaraeT  MCIO0Jb30BaHUe
IryMaHUTApHOTO NOTeHLMana (Gu3nyeckol HayKu, OCMBbIC/IEHUe CBSI3U Pa3BUTHSL (PU3UKU
C pasBuUTHMEM O00lecTBa, a TakKe C MHUPOBO33pEHUECKHMMH, HPABCTBEHHbIMU U
9K0JIOTUYeCKUMU MpobieMaMu.

Hodes npuknaodHotli HanpaseaeHHocmu. Kypc ¢uv3uku nipejrosiaraerT 3HaKOMCTBO C
IIMPOKUM KPYIOM TE€XHUUECKHX U TeXHOJIOTMUeCKUX MPUI0KEHUN U3YUeHHbIX TeOpui
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyeTcsi  TMOCPEACTBOM  BBEJ€HUSI  SJIEMEHTOB
CoZiep>KaHusi, TIOCBSILEHHBIX JKOJOTMUECKUM TpobsieMaM COBPEeMEeHHOCTU, KOTOphIe
CBsi3aHbl C pa3BUTHEM TEeXHUKHM M TEeXHOJIOTHH, a Takke o0cyxaeHus rpobsiem
paLMOHAaIbHOTO MPUPO/IOTI0Ib30BaHUs U 9KOJIOTHYECKOM 6e30MacHOCTH.

Crep)KHEBbIMM 3/ieMeHTaMu Kypca (M3MKM Ha YypOBHe cpefiHero o0iiero
oOpa3oBaHus SIB/SIOTCS  ¢pu3Mueckde Teopud (GopMUpoBaHUe TMpeCTaBlIeHUN O
CTPYKType TOCTpPOeHHs1 (PU3UUeCKON TeopuH, poju (yHJaMeHTalbHbIX 3aKOHOB U
NIPUHLIMIIOB B COBPEMEHHBIX Ipe/CTaB/JeHUsIX O MPUPOJe, I'PaHULaX NPUMEHUMOCTU
TeOpUH, JJIs1 OTIMCaHWS eCTeCTBEHHO-HayUHbIX SIBJIEHUM U MPOLIECCOB).

CHCTeMHO-/IeITeIbBHOCTHBIN MOAX0/, B Kypce (PU3MKHU peanu3yeTcsl Ipexx/e BCero
3a CUéT opraHu3aluy KCIepuMeHTa bHOM [lesiTe/IbHOCTH oOyyvaroiuxcs. [isi 6a3oBoro
YPOBHSI Kypca (U3MKA — S5TO  MCIO/Ab30BaHUME  CUCTeMbl  (DPOHTA/IBHBIX
KpaTKOBPEMEHHBIX JKCMePUMEeHTOB U 1abopaTOpHBIX paboT, KOTOpbIe B TIpOrpaMMe 1o
¢du3srke 0O6BefUHEHBI B OOIIMIA CITUCOK YUeHUYeCKUX TPaKTUYecKux pabot. BeigeneHue
B YKa3aHHOM TepeuHe jabopaTOpHbIX paboT, MPOBOAMMBIX [/isi KOHTPOJISI U OLIeHKH,
OCYILL[eCTB/ISIeTCS y4aCTHUKaMU 00pa3oBaTelbHOTO TpoLiecca UCX0As U3 ocobeHHOCTel
TJIAaHMPOBAHUS U OCHallleHust KabuHeTa pusuku. [1pu 3Tom obecrieurBaeTcsi OB/ajieHHe
00yJamIMMUCS YMEHUSIMU TIPOBOJUTh KOCBEHHble W3MepeHUs, HWCC/Ie[0BaHuUs
3aBUCHMOCTeN (M3MUYECKUX BEJIWYMH M TIOCTAaHOBKY OIBITOB 10 [POBEpKe
Npe//I0KeHHbIX TUIOTe3.

bonbiioe BHUMaHUe yesieTcs pelleHrI0 pacCYéTHbIX M KaUeCTBeHHbIX 3azau. [1pu
5TOM [/l PacyéTHbIX 3a/lay IPUOPUTETOM SBJISIIOTCS 3aJauyd C $BHO 3aJaHHOU
¢u3ruecko MoOJenbl0, [03BOJISIFOLIME  TIPUMEHATb  M3yYeHHble  3aKOHbl U
3aKOHOMEPHOCTH KaK M3 OJJHOrO pasfiesia Kypca, Tak U UHTerpyupys 3HaHWS U3 pasHbIX
pa3zesioB. [/isi KaueCTBEHHBIX 3a/jau NMPUOPUTETOM SIBJISIFOTCS 3aJjaHUsi Ha 0ObsICHeHHe
MpOTeKaHusi (PU3NUeCKUX SIBJIEHWH U TPOLIeCCOB B OKPYXKarolllel KU3HH, Tpebyroriye
BbIOOpa QU3MUeCcKO Moieu AJisi CUTyalluy PaKTUKO-OPUeHTUPOBAHHOTO XapaKTepa.

B cootBerctBum c TpeboBanusmu PI'OC COO K MaTepyaTbHO-TEXHUUYECKOMY
obecrnieueHnto ydeGHOro rmpoiiecca 0a30BbI ypoBeHb Kypca (GHU3UKM Ha ypOBHE



cpengHero o01riero 06pa3oBaHMs AO/DKEH U3yUaThCs B YCIOBUSAX MPeIMeTHOTO KabrHeTa
GU3MKU WM B YCJIOBUSIX WHTErpUPOBAHHOIO KaOWHeTa TIpeIMeTOB eCTeCTBEeHHO-
HayuyHOTO IMK7a. B kKabuHeTe GU3MKK [O/DKHO OBITH HeoOxojuMoe aabopaTopHOe
obopy/ioBaHHe i BBITIOJIHEHUSI YKa3aHHBIX B IIporpamme 1o (U3MKe yueHHYeCKUX
MpaKTUUeCKUX paboT U IeMOHCTPAI[MOHHOe 000py/10BaHHe.

HNemoHcTpaloHHOe 060pyZoBaHKe (POPMUPYETCS B COOTBETCTBUU C TIPUHLIUIIOM
MUHHUMAa/IbHOM [IOCTaTOYHOCTH U oOecrieurBaeT TIOCTAHOBKY IT€PEUMC/IEHHBIX B
nporpaMMe 10 (M3MKe K/IIOUeBbIX [JeMOHCTpAI[Ui /Il HCC/IeJOBaHUS HW3ydaeMbIX
SIBJIEHUM U TIPOLIeCCOB, SMIUPHUUYECKUX U (DyHAAMeHTabHBIX 3aKOHOB, UX TEXHUUYECKUX
TIPYMEHEHUM.

JlabopaTopHoe o6opyJoBaHWe [jIsI  YUEHWUYECKHX IIPAaKTUUeCKUx  paboT
dbopMHUpyeTcsi B BUJle TeMaTHUeCKMX KOMILIEKTOB U 00ecrieurBaeTCsl B pacuéTe OZHOTO
KOMIUIEKTa Ha [BYyX oOyuaronmxcs. TemaThueckhe KOMILIEKThI J1labDOpPaTOPHOTO
o0opy/loBaHUSI IO/DKHBI  OBITb TIOCTPOEHbI Ha KOMILJIEKCHOM  HCII0/Ib30BaHUU
aHAJIOTOBBIX U LU(POBBIX TTPUOOPOB, a TaKKe KOMITbIOTEPHBIX U3MEPUTE/ILHBIX CHCTEM
B BU/ie IU(PPOBBIX Tab0OpaTOPHIA.

OCHOBHBIMH 1e/IIMU M3y4ueHus (JU3UKHU B 00111eM 00pa30BaHUM SIB/ISTFOTCS:

e (opmupoBaHUe UHTepeca U CTpeMJIeHHsl 00yJaroIIUXCsi K HAyUHOMY HM3YUYeHUIO

TIPUPO/IbI, Pa3BUTHE WX UHTE/IJIEKTYa/IbHBIX ¥ TBOPUECKHMX CIIOCOOHOCTEH;

e pa3BUTHE TIPEJCTAB/IEHHY O HAYYHOM METO/le TO3HaHWA W (OpPMHUpPOBaHHE
WCCJIe[JOBATe/TbCKOTO OTHOIIIEHHS K OKPY KaIOIIUM SIBJIEHUSIM;

e (QopmHupoBaHME HAYYHOIO MHPOBO33DeHHUs KaK pe3y/bTaTa M3yueHUs] OCHOB
CTPOEeHHsI MaTepUH U (hyHIaMeHTaIbHBIX 3aKOHOB (DH3HKH;

e (QopmupoBaHre yMeHUN OOBSICHSTH SIBJIEHHS C WCIOIb30BaHUEM (PU3NUECKUX
3HAHUH ¥ HayYHBIX []0KA3aTe/lbCTB;

e (QopmupoBaHue TIpeJCTaBleHWA O poMu (UMUMKW [Jisi Ppa3BUTUS [IPYTUX
eCTeCTBEHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

HocTiwkeHue 3TUX 1jesieli obecrieunBaeTCsl pellleHWeM C/IeAYIOLIUX 3a7iau B

npoijecce u3yueHust Kypca ¢GH3MKU Ha ypOBHe cpefiHero o0iiero o6pa3oBaHus:

e TiproOpeTeHHe CHUCTeMbl 3HaHHK 00 00mMX (U3MUYEeCKHX 3aKOHOMEPHOCTSX,
3aKOHaX, TeOpWsX, BK/IIOUasd MeXaHUKy, MOJIEKY/ISIpHYI0  (DU3HKY,
3/IEKTPOJUHAMHKY, KBAHTOBYIO (DM3UKY U 3IEMEHTBI acTPO(MH3UKHY;

e (QopmupoBaHHe yMeHUI TPUMEHSTb TeOpeTHuYecKHe 3HaHUs [Jisi 0O0bsSCHeHHs
bu3nueckux SIBIHUM B MPUPOJE U [JJisl TIPUHATHS MPAKTUYECKUX pelleHui B
TOBCeITHEBHOM YKU3HU;

e OCBOEHHe CTIOCOOO0B pellieHHs Pa3IMYHBIX 33/]au C SBHO 3alaHHOM (DU3HUeCKOi
Mo/le/bi0, 3a/lay, Mo/ipa3yMeBaroIiX CaMOCTOSITe/TbHOe Co3aHue (hH3UUecKOu
MoO/Iesiv, afileKBaTHOM yCIOBUSIM 3a/laul;



e TMOHMMaHWe (GU3NUECKUX OCHOB U TPUHI[UIIOB [EeWCTBUS TeXHUYEeCKUX
YCTPOMCTB M TEXHOJOTMUECKHUX TIPOLIeCCOB, WX BMSHUS Ha OKPY’KaloIIYIO
Cpeny;

e OBJ/Ia/leHHMe MeTOJlaMH CaMOCTOSITeJIbHOTO TUJIAaHWPOBaHUSI U TIPOBeJeHus
bu3MUecKUX 9SKCTIepUMEHTOB, aHajlW3a W HWHTeprpeTanuu HWH(POpMaIu,
oripeiesieHusi I0CTOBEPHOCTH TI0JTyUeHHOT0 pe3y/ibTaTa;

e CO3laHMe YCJOBUM [jisi Pa3BUTUS YMEHWW TIPOeKTHO-HCC/e/0BaTe/bCKOM,
TBOPUECKOU [1esATeTbHOCTH.

Ha w3yuenne ¢u3nku (0a30BbIli ypOBeHb) Ha YPOBHE CpeAHero o0Iero
obpa3oBanus otBoauTcs 136 uacoB: B 10 knacce — 68 uacoB (2 uvaca B Hefen0), B 11
K/acce — 68 uacoB (2 uaca B Hejle/io).

[TpegnaraemMblii B TporpaMMe I0 (Qu3MKe TiepeueHb J1abOpaTOPHBIX M
MpaKTUUeCKUX paboT sBAsieTCS peKOMeH[JOBaHHBbIM, yuWTelb JejlaeT BbIOOD
npoBefieHUsT 71ab0paTOpHbIX pabOT ¥ OMBITOB C YY6TOM  HWHAWBHUAYaJIbHbBIX
0cobeHHOCTel 00yYaroIIuXCs.



COJAEP)XAHUE OBYUEHUSA
10 K/TACC

Pa3pen 1. ®u3uka ¥ MeTOAbl HAYYHOI'0 II03HAHUSA

®u3uKa — HayKa O npupoge. HayuHble MeTO/bI MO3HAHUS OKPY’Karolllero Mupa.
Posb 3KcmeprMeHTa W TeOpHMH B TMpoliecce T03HaHWS MNPUPOJbl. OJKCIIEpUMEHT B
dbusuke.

MopenupoBaHue (QuU3NueCKUX sIBJIeHUM W MpoleccoB. HayuHble TUMOTE3BbI.
du3nueckre 3aKOHbI U TeOpUU. ['paHUIIbI TPUMEHUMOCTH (PU3NUeCKHUX 3aKOHOB.
[IpyvHLMIT COOTBETCTBUS.

Ponb 1 MecTto U3MKM B (POPMUPOBAHUM COBPEMEHHOM HayuHOW KapTHHbBI MHUpa,
B MMPAKTUUYECKOU [IeTe/IbHOCTU JIFOZEM.

LlemoHcmpayuu

AHasnorossle ¥ IM(GPOBLIE U3MepUTeIbHbIE TIPHOOPHI, KOMITbIOTEPHBIE JAaTUUKH.

Pa3pen 2. MexaHuKa

Tema 1. Kunemamuka

MexaHuueckoe ABWwKeHHe. (OTHOCUTENILHOCTh MeXaHUUeCKOro JIBMXKeHMS.
Cucrema otcuéra. TpaekTopus.

[TepemellieHne, CKOpPOCTb (CpefHsIi CKOpPOCTb, MrHOBEHHas CKOpPOCTb) WU
YCKOpEHHWEe MaTepyuaJbHOM TOUKM, WX TPOEKLIMM Ha OCU CUCTeMbl KOOpJWHAT.
Cro)keHue repeMelLeHU U CJI0)KeHHe CKOPOCTEN.

PaBHOMepHOe U paBHOYCKOPEHHOe TMpsSMOJIMHeHoe [JBvkKeHWe. ['pabuku
3aBMCHMOCTU KOOP/IMHAT, CKOPOCTU, YCKOPEHMUSI, ITyTU U TlepeMellleHUs] MaTeprUaJbHOU
TOYKH OT BDEMEHH.

CBobOoHOe TIafieHHe. Y cCKopeHre CBOOOIHOTO TIaZieHus.

KpuBosvHeliHOe ABWwXKeHHe. [IBMyKeHUe MaTepuabHOW TOUKU M0 OKPY>KHOCTH C
TMOCTOSTHHOM T10 MOZYJIF0 CKOPOCTBIO. YT/I0Basi CKOPOCTh, TMHEKHasi CKOPOCTh. [Tepuos
¥ yacToTta obpatienus. LleHTpocTpeMuTe/IbHOE YCKOPEHUE.

TexHUUecKue yCTPOUMCTBA U MpaKTUUYeCKOe NMpUMeHeHHWe: CIUIOMeTp, ABKeHre
CHaps/I0B, 1lelHble U peMéEHHbIe Mepe/jau.

Lemoncmpayuu

Mopenb cuCTeMbl OTCUéTa, W/UIFOCTPALUSl KWHEMaTUUYeCKUX XapaKTePUCTUK
JIBKEHUS].

[TpeoOpa3oBaHue ABMKEHUHN C UCTI0/Ib30BaHUEM MPOCTBIX MeXaHHU3MOB.

[TageHuvie Tes1 B BO3JyXe U B pa3pe>KeHHOM TIPOCTPAHCTRe.

HabsofieHne [ABWKeHHsI Tefa, OpOIIEHHOTO TI0f YIJIOM K TOPHU30HTY U
TOPU30HTABHO.

V3MmepeHue yCKOpeHUs1 CBOOOZIHOTO Ma/ieHus.



Hamnpas/ieHne CKOpOCTU NPU ABUKEHUHU 10 OKPY>KHOCTH.

YueHuueckull 3kcnepumeHm, 1abopamopHble pabombl

V3yueHne HepaBHOMEPDHOrO [BWKEHHs C LeJbl0 OMpejeseHUus] MTHOBEHHOMU
CKOpOCTH.

WccnenoBaHre COOTHOLUEHUS MEXAY TMyTAMH, TPOMJEHHbBIMUA TeJiOM 3a
rocJiejoBaTe/IbHble paBHbIE IPOMEXXYTKU BPEMeHU IPU paBHOYCKOPEHHOM [IBH)KeHUU
C HavyaJlbHOM CKOPOCThIO, paBHOU HY/JIIO.

N3yueHue IBM>KeHUS 1IapHKa B BA3KOU >KUIKOCTH.

M3yueHuie ABM>KeHUs Tesa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /Junamuka

[Tpuniun otHocutenbHOCTH ["anunes. TlepBeiii 3akoH HetoToHa. VIHepLyaibHbIe
CHUCTeMBI OTCUéTa.

Macca tena. Cuna. [IpuHumn cynepnosvuyu cui. Bropou 3akoH HeroToHa Asist
MaTrepraJbHOM TOYKHU. TpeTui 3aKkoH HbIOTOHA /1711 MaTepuanbHbIX TOYEK.

3aKOH BCeMUPHOro TAroreHus. Cuna tsokectu. [lepBas KocMruyeckasi CKOPOCTb.

Cuia ynipyroctu. 3akoH ['yka. Bec Tena.

Tpenuve. Buabl TpeHusi (IOKOS, CKOJIbKeHUs, KaueHus). Cuma tpenusi. Cyxoe
TpeHre. Cuia TpPeHUsI CKOJIb)KeHUs W cwia TpeHus: nokos. KosdduimeHT TpeHwus.
Cusia CONpOTUBJ/IEHHS [IPU [JBUKEHUU Tejla B KUAKOCTU WUJIU rase.

[MocTymaTesibHOe U BpalljaTesbHOe JBIKeHHe abCOFOTHO TBEPZOTO TeJia.

MomeHT cuibl OTHOCHUTE/NIBHO OCH BpaifeHud. Ilmeuo cusnbl.  YcioBus
paBHOBeCHs TBEPAOro TeJia.

TexHuueckue yCTPOWCTBA W TIPAKTUYECKOE TpPHUMEHEHWe: TMOALLIWITHUKHY,
JIBU)KeHUE UCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

fABnenue vHepLuu.

CpaBHeHHe MacC B3aUMO/IEUCTBYIOIIUX Tel.

Bropoti 3akoH HeroToHa.

N3mepeHue cuil.

Crio)keHue CuJl.

3aBUCUMOCTb CUJIbI YIIPYTOCTH OT Ae(OpMaLiH.

Hesecomocts. Bec Tesa rpu yCKOpeHHOM MOAbEMe U MaJ|eHUH.

CpaBHeHUe CWJI TPeHUS TI0KOS, KaueHUsI U CKOJIb)KeHUSI.

Y csi0BYs paBHOBeCHs TBEPAOTro Tejia. Bubl paBHOBeCHUS.

YueHuueckuli skcnepumeHm, 1abopamopHble pabombl

N3yueHue aBrkeHUs1 OpyCKa 1o HaKJIOHHOM TJIOCKOCTH.

WccnepoBanve 3aBUCMMOCTU CWJI YIIPYTOCTH, BO3HUKAKOLIUX B TPYKUHE U
pe3nHOBOM o0pa3sije, OT UX AedopMaliu.

VccnenoBaHre yc0BUM paBHOBeCHS TBEP/OrO TeJla, UMEIOLLero 0Cb BpalljeHusl.



Tema 3. 3aKOHbI COXpAHEHUSs1 8 MEXAHUKe

WmnynbCc MaTepuasbHOW TOYKMA (Tesla), CUCTEMbI MaTepualbHbIX TOYEK.
VMmnyneCc cuibl M U3MEHeHHWe UMITyJ/IbCa Teja. 3aKOH COXPaHeHWs MMILYJIbCa.
PeakTuBHOE [IBIKeHUe.

Pabora cusibl. MOIIIHOCTD CHJIBL.

KuHeTnyeckasi SHeprusi MarepuajbHOM TOUKU. Teopema 00 wu3MeHeHUM
KUHETHUYeCKOU SHEepruu.

[ToreHuuanbHas sHeprus. [loTeHIManbHas 3HepPrusi ynpyro JAe(opMUpOBaHHOMN
NpykKuHbIL. [ToTeHI[MaMbHast SHEPTHs Tesia BO/IM3U IMOBEPXHOCTH 3eMJIH.

[ToTeHiuanbHbIe U HeMOTeHI[Ha/lbHble CUbl. CBsi3b PaOOTHI HEMOTeHLUATbHBIX
CUI C U3MeHeHHWeM MeXaHWUeCKOW »SHepruuM CHUCTeMbl Tejl. 3aKOH COXpaHeHUs
MeXaHWUeCKOU SHEPTUu.

Yrpyrue v Heynipyrue CTOJIKHOBEHUS.

TexHWuecKue yCTPOMCTBA M MPAKTUUYECKOe ITIPUMEHeHue: BOJOMET, KOIIEp,
MPY>KUHHBIM MTUCTOJIET, IBW)KEHHEe paKeT.

Lemoncmpayuu

3aKOH COXpaHeHUs UMITyJIbCa.

PeakTuBHOE IBUKEHUE.

[Tepexo MOTeHIMAILHOM SHEPTUH B KUHETUUECKYIO U 00paTHO.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombil

M3yueHrie abCOMIOTHO HEYINPYroro yJapa C TIOMOIbI0 [BYX OJWHAKOBBIX
HUTSHBIX MasgTHUKOB.

VccnenoBaHue CBsI3U pabOThl CUJIbI C M3MEHeHeM MeXaHWUYeCKOW 3HepruM Tesa
Ha rpUuMepe pacTsyKeHUs1 Pe3UHOBOI0 JXKI'yTa.

Pa3gen 3. MosieKy/isipHas (pu3uka 41 TepMOAUHAMUKA

Tema 1. OcHO8bI MO/1EKYASIPHO-KUHemMu4YecKol meopuu

OCHOBHBIE TOJIOXKEHUS MOJIEKY/ISIPHO-KUHETUUECKOM TEOPUUM U UX OIBITHOE
obocHoBaHre. bpoyHoBckoe gaBwkenue. [uddysusi. Xapaktep ABWKEHUS U
B3aMMO/|eMCTBUSA YacCTuL] BellecTBa. Moziesiu CTPOeHUs ra3o0B, XUAKOCTeH U TBEPABIX
Tesl U 00bsICHeHVe CBOMCTB BellleCTBa Ha OCHOBe 3TUX Mojesield. Macca u pa3mepbl
Mosiekys. KomuectBo Beljectsa. [ToctossHHass ABoragpo.

TeruioBoe paBHOBecue. Temrepatypa U eé usmepenue. lllkama TtemriepaTyp
Lenbcus.

Mogens npeanbHOro rasa. OCHOBHOe ypaBHeHHe MOJIEKYJIIPHO-KMHETHYeCKOU
TEOpUU HUJeanbHOro ras3a. AOco/OTHass TemriepaTypa Kak Mepa CpefiHel
KWHETUYECKOW 3HEpPruM TeruvioBOro [JBWXeHus1 uvactul rasza. lllkama temmeparyp
KenbBuHa. ['a30BbIe 3aKOHBI. Y paBHeHUe MeHeneeBa—KanenpoHa. 3akoH /lanbToHa.
M3omnpoueccsl B HJealbHOM TIase C IIOCTOSIHHBIM — KOJIMYECTBOM  BelllecTBa.
I'paduueckoe mipefcTaBieHre W30MPOLIECCOB: M30TepMa, U30X0pa, u3obapa.



TexHUUeCKHe YCTPOMCTBA U MPaKTHUeCKoe NpUMeHeHNe: TepMoMeTp, bapomeTp.

Lemoncmpayuu

OmnbIThI, JOKa3bIBaroLye AUCKPETHOE CTPOEHUE BellleCTBa, PoTorpaduu MOJIEKY
OpraHUYecKux COe/JMHeHHUH.

OmnbIThI 10 JUDPY3UK XKUAKOCTEU U ra3oB.

Mojenb 6pPOyHOBCKOTO ABMXKEHMUS.

Mogens ornbita IlTepHa.

OnbIThI, 0Ka3bIBaloIIMe Cyll[eCTBOBAaHUE MeKMOJIEKY/ISIPHOTO B3aMO/IeHCTBUSI.

Mogenb, WTIOCTPUPYIOLLIas MPUPO/Y /aBJIeHUs ra3a Ha CTeHKU COCy/a.

OnbITbl, WUIIOCTPUPYIOLME ypaBHEHWE COCTOSIHUS — WZeaJbHOrO  rasa,
V30IPOLIeCCHI.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombil

OmnpesiesieHMe MacChbl BO3[yXa B K/JIaCCHOW KOMHAaTe Ha OCHOBe H3MepeHU
00BEMa KOMHATHI, JaB/IeHUsI U TeMIiepaTyphl Bo3/lyXa B Hell.

VccnepoBaHre 3aBUCMMOCTH MKy IapamMeTpaMHM COCTOSIHUSI pa3pekKeHHOro
rasa.

Tema 2. OcHo8bl mepMOOUHAMUKU

TepmogvHaMuueckasi cucTemMa. BHYTpeHHsis SHeprusi TepMOJUHaMUYECKOU
cUCTeMbl U CrocoObl eé m3MeHeHusi. KonuuecTBo TersioTel U pabota. BHyTpeHHsis
5HepPrusi 0JHOAaTOMHOI'O M/ieabHOIO ras3a. Bupl Terionepesaun: TeNIONPOBOJHOCTD,
KOHBEKI[Wsl, U3/yueHue. Yie/ibHas TeIJIOEMKOCTh BelllecTBa. Ko/gnMuecTBO TerioThbl
TIpU Terionepejayve.

[Tousatve 06 apuabatHOM Ttipoujecce. [lepBbIi 3aKOH TepPMOJMHAMMKHU.
[IpumeHeHVe mNepBOro 3akKOHa TepMOJMHAMMKMA K wu3ompoueccaMm. ['paduueckas
VHTepIIpeTalys paboThkI rasa.

BTopoii 3akoH TepMoiuHaMUKA. Heo6paTMOCTh MpoLiecCcoB B TIPUPO/IE.

TennoBble MalllMHbI. [IpUHIUIBI [IeHCTBUS TeryIoBbIX MailvH. [Ipeobpa3oBaHust
HEpruyd B TeIVIOBbIX MalinuHaX. Ko3dduiueHT Tosie3HOro elCTBUS TeryioBON
MammHbl. [ukn KapHo U ero ko3¢ uliveHT Mo/e3HOro AelCTBUsl. JKOJIOTUUeCKUe
1po6JieMbI TeTJI03HePreTHKHU.

TexHuueckue yCTpOWCTBA W  IpakTUUeCKoe IIpUMeHeHWe: JIBUraresib
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOJWU/IbHUK, KOHAUIMOHED.

Lemoncmpayuu

3MeHeHre BHyTpeHHel SHepruu TeJia MPU COBepIlieHHH paboThl: BbIIeT MPOOKU
13 OYTBHUIKM 10T IeHiCTBHEM C’KaToro BO3/lyXa, HarpeBaHue 3(upa B laTyHHOU TpyOKe
NyTéM TpeHus (BU/1e0leMOHCTpal[us).

V3meHeHre BHyTPeHHeH SHepruu (TemriepaTypbl) Tesa Mpy Tersionepeaayve.

OmnbIT 10 aZitabaTHOMY pacCIIMpPeHHto Bo3yXa (OIBIT C BO3AYIIHBIM OTHUBOM).



Mogenu mapoBoii TypOWHBI, ABUTaTeNs] BHYTPEHHEr0 CropaHusi, peaKTHBHOTO
JBUTATeJIs.

YueHuueckuli s3kcnepumeHm, 1abopamopHble pabombl

M3mepeHue yenbHON TeMI0EMKOCTH.

Tema 3. Aepezamubie cocmosiHus gewjecmea. Pazoebie nepexoobl

[TapooOpa3oBanue W KOHJAeHcalus. VcriapeHue u KumeHue. AOCO/IOTHas H
OTHOCHTE/IbHAsl BJIAXHOCTb BO3Ayxa. HacelijeHHbIM Tap. Yje/ibHasi TeIuioTa
rapooOpa3oBaHUsl. 3aBUCHMOCTb TeMITepPaTypPhbl KUITeHUsI OT /laBJIeHusI.

TBépmoe Tenmo. Kpucramivyeckue u amopdHbie Tera. AHW30TPOIUS CBOMCTB
kKpucta/uioB. Kuakue Kpuctaibl. CoBpeMeHHble Marepuasbl. llnaBneHue wu
KpUCTa/IM3alus. Y iesbHasl TeruioTa riaBiedus. Cybmmmarius.

YpaBHeHMe TeryioBoro HanaHca.

TexHWuecKWe yCTPOWCTBAa U TIpaKTHUeCcKoe TIPUMeHeHWe: TUTPOMeTp U
TICUXPOMETp, KaJIOpUMETP, TeXHOJIOTHH TI0/IyUeHHs COBpeMeHHbIX MaTepuasoB, B TOM
YKC/ie HAHOMaTepraioB, U HAHOTEXHOJIOT M.

Lemoncmpayuu

CBoiiCTBa HACHIIIIEHHBIX TTAPOB.

KurieHue npy TIOHWKEHHOM JIaBJIeHUU.

Crioco0Obl U3MepeHHs B/IayKHOCTH.

HabmntoieHre HarpeBaHUs U TUIaB/ieHUs KDUCTA/VIMUeCKOTO BellecTBa.

JemMoHCTparys KpUCTaIIoB.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabomnbl

3MepeHre OTHOCUTE/TbHOW BIKHOCTH BO3/yXa.

Pa3pgen 4. DnekTpoguHaMuKa

Tema 1. Dnekmpocmamuka

OneKTpu3aluys Tesl. JeKTpUuueckui 3apsi. JlBa BHjja 3/1eKTPUUECKUX 3apsi/iOB.
[IpOBOJHUKHU, AUIIEKTPUKHA U TOTYIIPOBOAHUKU. 3aKOH COXPaHEHHUs 3JIeKTPUUeCKOro
3apsa.

B3aumoperictBue 3apsisoB. 3akoH KynoHa. ToueuHbld 3/7€KTPUYECKUM 3apsi.
JJieKTpruueckoe  riojie.  HampsokéHHOCTb — 3/1eKTpUYeckoro  mnosig.  [IpuHumn
Cynepro3vLIUU 3/IeKTPUUECKHUX TTo/iel. JIMHUKM HalpSKEHHOCTH 3/IEKTPAYECKOTO TOJIS.

Pabora cun snekTpocTtathueckoro Iosis. IToreHrnman. Pa3HOCTb MOTeHIIMAJIOB.
[IpOBOZHMKM W [JU3NEKTPUKU B 3JIEKTPOCTAaTUYECKOM Tiojie. [InsyieKTpudeckas
MPOHULIAEMOCTb.

OJIeKTpOEMKOCTb. KoHzeHcaTop. D/eKTPOEMKOCTh IIJIOCKOrO KOHJeHcaTopa.
OHeprus 3apsupKeHHOT0 KOHZAEeHcaTopa.

TexHWuecKue yCTPOMCTBA M IpakTHYeCKoe T[pPUMEHEeHHe: 3JIeKTPOCKOII,
9/IEKTPOMETpP,  3JIeKTPOCTaTHUecKass  3allldTa, 3a3eMJieHHe  3JIeKTpPOIpuOOopOoB,
KOH/IEHCAaTOp, KOMUPOBA/IbHBIW annapar, CTPYWUHBIN TTPUHTEP.



Lemoucmpayuu

Y CTpOWCTBO Y TIPUHLUIIT JeWCTBUS JIeKTPOMETpa.

B3anMo/ielicTBUe Ha3/1eKTPU30BaHHbIX TeJl.

DJIeKTpHUUeCKoe T10J1e 3apsi’KeHHbIX TeJl.

[IpoBOAHUKHU B 3/IEKTPOCTAaTUYECKOM I10JI€.

DJIeKTpOCTaTUyecKas 3alura.

W3/1IeKTPUKU B 3JIEKTPOCTAaTUYECKOM T10JI€.

3aBUCUMOCTb 3JIEKTPOEMKOCTU TUIOCKOT0 KOHJeHcaTopa OT IUIOa[y IJIaCTUH,
PacCTOSTHUSA MeXXAY HUMU U AU3JIeKTPUUYECKOW MMPOHULIAEMOCTH.

OHeprus 3apsuKeHHOTr0 KOHZJEeHcaTopa.

YueHuueckuli s3kcnepumeHm, 1abopamopHble pabombi

N3MepeHue 3/1eKTPOEMKOCTH KOHZeHCaTopa.

Tema 2. ITocmosiuHbIll 31eKmpuyeckuti mokK. Toku e pazauuHbIx cpedax

OJNIeKTPUUECKUM TOK. YC/IOBHA  CYLIeCTBOBAaHWS  3JIEKTPUYECKOrO  TOKA.
Wcrounuku Toka. Cuiia Toka. [1oCTOSSHHBIN TOK.

Hanpsokenue. 3akoH OMa /11 yyacCTKa Lieru.

OJIeKTpUUeCKOe  COTMpOTHUB/IEHWE. Y[eJlbHOe  COMNpPOTHBJIEHWE  BeleCcTBa.
[TocnemoBaTenbHOe, Mapasie/ibHOe, CMELIaHHOe COeJMHeHUe POBOJHUKOB.

Pabora  anekTpuueckoro Toka. 3akoH [koyns—JleHua.  MoOIIHOCTh
3/IEKTPUYECKOr0 TOKaA.

OJIeKTPOABWIKYILasi CA/la U BHYTPEHHee COTMPOTUBJIEHWE UCTOYHMKA TOKA. 3aKOH
OMa /151 TIo/THOM (3aMKHYTOM) 371eKTprUUecKoi 1ienu. KopoTkoe 3aMbIKaHuUe.

DJIEKTPOHHAs TPOBOJUMOCTb TBEPABIX META/I/IOB. 3aBUCUMOCTb COMPOTUBJ/IEHHUS
MeTaJlJIOB OT Temrieparypbl. CBEpXIIPOBOJUMOCTb.

OJIeKTPUUECKUH TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBOgHUKM. CobcTBeHHast u TIpUMecCHast MPOBOJVMOCTD
1o/TyTipoBofHUKOB. CBOMCTBa p—Nn-niepexoia. [1oyrpoBoIHUKOBBIE TIPUOOPKI.

ONeKTpUUeCKMd  TOK B pacTBopax M pacilaBax  3JIeKTPOJIUTOB.
DJIEKTPOJIUTUUECKAs JUCCOLUALUA. DIeKTPOIU3.

OJIEKTPUUYECKUM TOK B ra3ax. CaMOCTOSITe/TbHbIM U HECaMOCTOSTeTbHbIA pa3psi/,.
MosHus. [1na3ma.

TexHWueckue yYCTPOMCTBA M  TMPAaKTUUeCKOe TMPUMEHEHUe: amIlepMeTp,
BO/IbTMETP, PeOCTaT, WCTOUHUKA TOKa, 3JeKTpOHarpeBaTe/libHbie MPUOOPHI,
3/IeKTPOOCBETUTE/IbHbIE TPHUOOPhI, TEPMOMETD COTPOTHBJIEHUS, BaKyyMHBIA O/,
TePMHUCTOPLI U (POTOPE3UCTOPHI, TIOTYTIPOBOJHUKOBBIM AUO/I, Ta/IbBAHUKA.

Lemoncmpayuu

V3mepeHure CUJIbI TOKA Y HallpsDKeHUS.

3aBUCHMMOCTb COMNPOTHBJIEHUS] LWIMHIDUYECKUX TNPOBOJHUKOB OT [JIMHBI,
TJIOLa/iy TOTIePeYHOro CeueHusi U MmaTepyaria.



CMell1aHHOe COoeIMHeHUe TIPOBOJHUKOB.

[IpsmMoe  u3MepeHHWe  3JIEKTPOABWXKYLLeM Cuibl. KOpOTKOe  3aMbIKaHUe
rajbBaHAUYECKOI'0 3JIeMeHTa U OLleHKa BHYTPeHHEero COMPOTUBJIEHUSI.

3aBUCUMOCTb CONIPOTUBJIEHUSI MEeTa/JIOB OT TeMITepaTyphbl.

[IpoBOAMMOCTB 371EKTPOJIUTOB.

VckpoBou paspsii ¥ NPOBOAWMOCTb BO3/yXa.

OJHOCTOPOHHSS TIPOBOJUMOCTD AUO/A.

YueHuueckuli 3kcnepumeHm, niabopamopHble pabombil

N3yueHre CMeIIaHHOTO COeJMHEeHUS Pe3UCTOPOB.

W3mepeHve 31eKTPOABWKYILENM CU/Ibl WCTOYHMKA TOKA W €ro BHYTDPEHHEero
COTIPOTHUBJIEHUSI.

HabmtoieHue 31eKTposin3a.

MexnpeaMeTHbIe CBA3U

N3yuenne Kypca (usuku 0a30BOro ypoBHsS B 10 Kiacce OCYIIeCTBISIETCS C
YUYETOM COJlep)KaTe/ibHbIX MEXIpPeJMeTHbIX CBsi3el C KypcamMu MaTeMaTHKH,
Ouonoruu, XMMHUH, Teorpadyy ¥ TEXHOJIOTHH.

MedicnpeOmemHble noOHAMUSl, CBs3aHHble C U3yuyeHWEM MeTOZOB Hay4yHOro
MO3HAHUS: sIBJIeHWe, Hay4HbIM (PakT, rumnoTe3a, (hr3nyeckasi BeJIMUMHa, 3aKOH, TeOpus,
HabJ/ir0/leHre, SKCIIepUMEHT, MO/le/TMPOBaHue, MO/ie/lb, U3MepeHue.

Mamemamuka: pelieHde CUCTeMbl YpaBHEHWH, JMHelHas (yHKIHS, rmapabona,
rurniepbona, WX TrpaduKd U CBOWCTBA, TPUTOHOMETpHUYecKHe GYHKIMH: CHUHYC,
KOCHUHYC, TAHT€HC, KOTaHT'€HC, OCHOBHOE TPUTOHOMETPHUUYEeCKOe TOK/eCTBO, BEKTODBI U
HX TPOEKLMU Ha OCU KOOPJHHAT, C/I0’KEHHE BEKTOPOB.

Buonozusi: mMexaHWYeCcKoe [BW)XEHUE B >KUBOW mpupoje, Aud@ysus, 0cMoc,
TeTyio0OMeH >XMBBIX OpPraHU3MOB (BU/bI TeIIONepe/iau, TeIyIOBOe paBHOBECHeE),
37IeKTPUYECKUE SIBJIEHUS B JKUBOU TIPUPOJe.

Xumusi: DUCKpeTHOe CTPOeHHe BeleCTBa, CTPOeHWe aTOMOB U MOJIeKYJl, MOJIb
BellleCTBa, MOJIIPHAsi Macca, TElJIOBble CBOMCTBA TBED/bIX TeJI, )KUJKOCTEM U Tra3oB,
57IeKTPUYECKUe CBOMCTBA METaJUIOB, 3/IEKTPOIUTUYECKAs AUCCOLMaLYs, rabBaHUKaA.

Ieoepacpus: BNaKHOCTb BO3/yXa, BEeTPbl, bapomMeTp, TepMOMETP.

TexHonoz2us: npeobpa3oBaHue ABW)XEHHWM C MCIOJb30BaHUEM MeXaHU3MOB, YUéT
TPEeHUs] B TeXHUKe, TOJIIMUITHUKUA, MCII0JIb30BaHME 3aKOHAa COXPAaHEHWs WMITyJbCa B
TexHUKe (pakeTa, BOAOMET U ADYrue), ABUraTe/b BHYTPEHHErO0 CropaHus, IapoBast
TypOWHa, ObITOBOW  XOJIOAWIBHUK, KOHJUI[MOHED, TEeXHOJOTUU  TIOJSyUeHUst
COBPEMEHHBIX MaTepuaaoB, B TOM YMC/€ HAaHOMAaTepHaJioB, U HAHOTEXHOJIOTWH,
3/IEKTPOCTaTUUeCKasl 3all[uTa, 3a3eMJieHHe 371eKTPorpubopoB, KCEPOKC, CTPYMHBIM
TIDUHTEP, 3JeKTpOHAarpeBaTe/ibHble TPHUOOPHI, 3JIEKTPOOCBETHUTE/IbHbIE TMPHUOOPHI,
rajbBaHUKa.



11 K/TACC

Pa3pen 4. DnekTpoguHaMuKa

Tema 3. MazHumHoe nose. 3/1eKmpomMazHUMHAasi UHOyKYust

[TocTosiHHBIE MarHuThl. B3auMojelCcTBUe MOCTOSHHBIX MarHUTOB. MarHuTHoe
rosie. BekTop MarHUTHOU WMHAYKUMM. [IpUHLMNO CyIeprio3vliuM MarHUTHBIX TOJIEN.
JIuHuM MarHUTHOM UWHAyKUMM. KapThHa J/WMHWUKM MarHUTHOW WHAYKUWAU TOJIS
TOCTOSSHHBIX MarHUTOB.

MarHuTHOe 1oJie TIPOBOJHUKA C TOKOM. KapTWHa TMHUK UHAYKLUWA MarHATHOTO
Mo/sl JUIMHHOTO TIPSIMOr0 TIPOBOJHMKA W 3aMKHYTOr'O KOJIbLIEBOTO TIPOBOJHMKA,
KaTYLIKK ¢ TOKOM. OnbIT OpcTesa. B3avmoielicTBre MPOBOJHUKOB C TOKOM.

Cuia Amriepa, eé MOAy/Ib Y HarpaB/IeHUeE.

Cwuia JlopeHija, eé MOAyJ/ib U HarpaB/ieHHe. [IBrKeHue 3apspKeHHOM 4aCTHULbI B
O/IHOPOJJHOM MarHUTHOM T1osie. PaboTa cusiel JIopeHiia.

SIB/eHMe 3/1€eKTPOMAarHUTHOW MHAYKIMU. [T0TOK BeKTOpa MarHUTHOW UHAYKIWU.
OIeKTPOABWIKYILasi CUla MHAYKLIWKU. 3aKOH 3JIeKTPOMarHuTHOM MHAYKUKU dapazes.

BuxpeBoe »ssieKTpuyeckoe TmoJie. OJEKTPOABWXKYIAs CWjla WHAYKLOUU B
TPOBOJHUKE, IBWKYLLEMCS MTOCTYNaTebHO B OJHOPOJAHOM MarHUTHOM I10JIe.

IIpaBuno JleHra.

NHpykTUBHOCTL.  fIBjIeHMe  CaMOUHAYKLMM.  OJIGKTPOABWXKYLLUAs  Cuja
CaMOUH/YKLIUU.

OHeprusi MarHUTHOTO M0JIA KaTYIIKHA C TOKOM.

DJIEKTPOMAarHuTHOE TI0JIe.

TexHHUUeCKue yCTPOMCTBA U NpaKTUUeCKOe MPUMEHeHUe: MOCTOSIHHbIe MarHUTHI,
5/IeKTPOMAarHuThbl,  3JIeKTPOJBUTATe/b,  yYCKOPUTEIM  3JIeMEHTapHbIX  YaCTHLI,
VH/JYKLIMOHHAS T1eyYb.

Lemoncmpayuu

OrnbIT JpcTeja.

OTK/IOHeHHe 3/IeKTPOHHOI0 MMyYKa MarHUTHBIM TI0JIEM.

JIvHWY WHAYKLMU MarHATHOT'O TOJIS.

B3auMo/ielicTBue ABYX NPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

HevictBue cunbl JIopeHI]a Ha MOHBI 3JIEKTPOJIUTA.

fAByeHre 3/1eKTPOMarHUTHOU UHAYKLVH.

IIpaBuno JleHra.

3aBUCHUMOCTb 3JIEKTPOABWKYILEH CUIbl WHAYKLIUM OT CKOPOCTHM W3MEHEeHUs
MarHMTHOTO MOTOKa.

ABneHvie CaMOUHAYKLVH.

YueHuuecKuli 3kcnepumeHm, 1abopamopHble pabombi

W3yyeHrie MarHUTHOIO T10J151 KATYIIKU C TOKOM.



ViccnenoBaHue 1eMCTBYS MTOCTOSIHHOTO MarHUTa Ha paMKY C TOKOM.
VccnenoBaHue siB/ieHUs 3/IeKTPOMAarHUTHOW UHAYKIUU.

Pa3pen 5. Koie0auus ¥ BOJIHbBI

Tema 1. MexanuuecKue u 3/1eKmpoMazHuUmMHble Ko/ebaHusl

KosebaTenpHast cucTeMa. CBobofHBIe MeXaHUueCKHe KoJie0aHus.
'apmonuueckue kosebanusi. Ilepwoz, wacrora, amruiutysa U ¢asa KosieOaHUH.
[Mpy>kMHHBI MasATHUK. MaTeMaTHYeCKUi MasTHUK. YpaBHeHWe TapMOHUYECKUX
Konebanwuii. [IpeBpailjeHre SHePTUX TIPU rapMOHUYECKUX KOyieOaHUSsIX.

KonebarenbHbiii  KOHTYp. CBOOOAHBIE 37€KTPOMArHMWTHbIE KoiebaHUS B
W7iealbHOM  KojiebaTelbHOM KOHType. AHQ/IOTHS MEXJy MeXaHWUeCKUMUA W
3JIEKTPOMAarHUTHBIMU KoJieOaHussMu. @opmysia ToMcoHa. 3aKOH COXpaHeHUs SHeprUH
B H/lea/IbHOM KoJiebaTeTbHOM KOHTYpe.

[lpencraBneHre O 3aTyxawlIUx KosebaHUsiX. BbIHyXJeHHble MeXaHUYecKue
KosieOaHus1. Pe3oHaHC. BbIHYK/IeHHBIe 3/IeKTPOMarHuTHbIe KojiebaHusl.

[lepemennbli TOK. CHHyCcOWJA/NbHBIA TepeMEHHbIM TOK. MOIHOCTh
TepeMeHHOTO TOKa. AMIUIMTYJHOe W JeUCTBYyIOlljee 3HAaueHWe CHIbl TOKa W
HaTIpsSDKeHUsI.

Tpancdopmarop. Ilpou3BojCTBO, Tiepefiaua W TOTpeb/ieHWe 3IeKTPUUeCKOU
SHepruu. IJKOJOTMUeCKWe PUCKH TIPH TIPOM3BO/ICTBE 3/eKTpodHepruu. KymnbTypa
WICTI0/Tb30BaHUsI 3JIEKTPOIHEPTHH B TIOBCE[HEBHOM JKU3HHU.

TexHuueckrue yCTpOWCTBA M TIpaKTUUeCKoe TIDUMeHeHHe: 3JIeKTpUUYecKuit
3BOHOK, T€HepaTop MepeMeHHOr0 TOKa, TMHUM /IeKTporiepesiay.

LlemoHcmpayuu

VccnemoBaHve TlapamMeTpoB KosiebaTenbHOM CHUCTeMbI  (TIPY)KUHHBIM WA
MaTeMaTUueCKUi MasiTHUK).

HabJto/jeHue 3aTyXaroIux KoieOaHui.

WccnenoBaHue CBOMCTB BBIHYK€HHBIX KOsieOaHHUM.

HabtojeHue pe3oHaHca.

CBo0Oo/1HbIE 3/IEKTPOMarHUTHBIE KOJle0aHUSI.

OcruinorpaMMbl (3aBUCUMOCTH CHJTBI TOKA U HAMpsDKEHWS OT BPEeMEHH) ISt
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHC TpU  TIOC/I€[JOBAaTeIbHOM  COeAWHEHUU  Ppe3nCTOpa, KaTyIIKH
VHAYKTUBHOCTH U KOH/leHCaTopa.

Mogesb TMHUM 37eKTpoTiepejaun.

YueHuueckuli 3kcnepumeHm, 1abopamopHble pabombi

WccnegoBaHue 3aBUCMMOCTU TIepHoO/la Majibix KosjeOaHWi Tpy3a Ha HUTH OT
JJIMHBI HUTH Y MacChl Tpy3a.

WccnenoBaHe repeMeHHOT0 TOKA B LIETIM W3 TOC/Ie[0BaTeIbHO COeIUHEHHBIX
KOH/IeHCaTopa, KaTyIIKU U Pe3UCTopa.



Tema 2. MexaHuuyecKue u 3/1eKmpoMazHUmMHbLe 60/Hbl

MexaHuueckue BOJIHBI, yCJI0BUS pacrnpoctpaHeHus. Ilepuon. CKoOpoCTb
pacrpoCTpaHeHuss W JjiMHa BoJiHbL.  [lomepeuHble ¥ TPOJOJIbHBIE  BOJIHBIL.
WNurepdepenius 1 gudpakiys MexaHU4eCKUX BOJTH.

3ByK. CKopocCTb 3ByKa. [ pOMKOCTH 3ByKa. BricoTa ToHa. TemOp 3ByKa.

OJIeKTPOMAarHWTHbIE BOJIHBI. YCJIOBUSI M3J/IyYeHUS 3/1€KTPOMAarHWTHBIX BOJIH.
B3aumHasi opueHTalus BeKTopoB E, B, V B anekTpoMarHutHou BoJiHe. CBOMCTBa
57IEKTPOMarHUTHBIX BOJIH: OTpa)kKeHWe, TMpeJioMJIeHWe, MoJspy3alus, Judpakuys,
vHTepdepeHiusi. CKOPOCTh 3/IeKTPOMarHUTHBIX BOJIH.

[ITkana >3/1€KTPOMAarHWTHBIX BOJIH. [IpyMeHeHHWe 3/eKTPOMarHWTHBIX BOJIH B
TeXHUKe U OBITY.

[IpyvHLMIIBI paJOCBS3U U TejieBUJeHus. Paauoiokanus.

OJIeKTPOMAarHUTHOE 3arpsi3HeHre OKPY’Karoller Cpe/bl.

TexHWueckue YCTPOMCTBA W MPAKTAYECKOe T[PUMEHEeHHe: MY3bIKa/lbHble
WHCTPYMEHTHI, YJIbTPa3BYKOBasi [JAMAarHOCTMKa B TEeXHUKe W MeAuLWHe, pajap,
pPaZiIuONPUEMHHUK, TeJIeBU30P, aHTeHHa, TejlepoH, CBU-mneus.

Lemoncmpayuu

O6pa3oBaHue U pacpoCcTpaHeHHe MOTepeyHbIX U MPO/[0/IbHBIX BOJIH.

Koneb6ntoiiieecst Tei0 Kak HCTOUHUK 3BYKa.

HabmoieHre oTpaXkeHuUs U MPeJIOM/IeHUS] MeXaHUYeCKUX BOJTH.

HabstojeHure nHTepdepeHiiy U Audpakiid MeXaHUUeCKHUX BOJTH.

3BYKOBOM Pe30HAHC.

HabnrosieHre CBsA3M TPOMKOCTH 3BYKa U BBICOThHI TOHA C aMIUIUTYZIOM U YaCTOTOM
Koste0aHMiA.

WccnenoBaHre CBOMCTB 3/IEKTDOMAarHUTHBIX BOJIH: OTpakeHWe, TpeoMeHue,
rossipu3sanus, Audpakiys, uHTepdepeHLus.

Tema 3. Onmuka

l'eomeTpuueckass onrtuvka. [IpsMonMHerHOe pacrpoCTpaHeHHWe CBeTa B
ofHOpoAHOU cpefie. JIyu cBeTa. ToueuHbIV UCTOYHUK CBeTa.

OTparkeHre cBeTa. 3aKOHBI OTpakeHHs cBeTa. I[locTpoeHue H300pa’keHUN B
IJIOCKOM 3epKajsie.

[IpenomneHve cBeTa. 3aKOHBI TIpesiOM/IeHHs1 CBeTa. AOCOJIOTHBIN IOKa3aTeslb
npenomyienusi. I[losiHOe BHyTpeHHee oOTpaxkeHue. IlpenenbHBIM yroja MOJIHOTO
BHYTPEHHEr0o OTPa’KeHHUsl.

Hucnepcus ceeta. CrioxkHbINM cocTaB benoro cBeta. LlBer.

Cobwupatoliie ¥ paccerBarolye JMH3bl. TOHKas MH3a. @OKyCHOe pacCTosiHue U
ONTHYecKasi Crjaa TOHKOW /MH3bL [locTpoeHWe wu300pa)keHH B COOMpArOLUX U
paccerBaroLIMX IMH3axX. Popmysia TOHKOU JIMH3bI. YBeIu4YeHue, jaBaemMmoe JIMH30M.

[Ipeaenbl MpUMEHUMOCTH FeOMeTPUYEeCKOH OINTHKM.



BonHoBasi ontuka. MIHTepdepeHiiysi cBeta. KorepeHTHble MCTOUHUKU. Y CJIOBUS
Hab/r0/IeHNsT MaKCHMYMOB 1 MUHUMYMOB B WHTep(epeHIIMOHHOW KapTHHe OT ABYX
CHH(a3HbIX KOr€pPeHTHbIX NUCTOYHHKOB.

Nudpakius cBeta. [udpakiioHHasT peliéTKa. Y C/IOBHe HaOJMOIeHUsT T/IaBHBIX
MakCUMyMOB Tpy TlaZleHUM MOHOXPOMAaTUUeCKOro CBeTa Ha AU(PPAKIMOHHYIO
PeLIETKY.

[Tonspusauus ceeta.

TexHWueckue yCTPOMCTBA U MpPAKTAUeCKOe TIPUMEHeHWe: OUKW, JIyIa,
(doToanmapar, MPOEKIMOHHBINM arrmapaT, MUKPOCKOT, Te/eCKOM, BOJIOKOHHAs OMTUKA,
IvdpakLMOHHas pelIéTKa, MoJISIPOU.

Lemoncmpayuu

[Ipsimo/ivHeliHOe  pacnpoCTpaHeHWe, OTpaKeHHWe U TIpeJIOM/IeHHe  CBeTa.
OnTuueckrie TIPUOOPHI.

[TosiHOe BHYTpeHHee oTpakeHue. Mojie/ib CBETOBO/A.

WccnenoBaHue CBOMCTB M300paXkeHU B JIMH3aX.

Mogenu MUKpPOCKOIa, TesiecKora.

HabstojeHme nHTepdepeHiiy CBeTa.

Habmopenne audpakiiuu cBeTa.

HabntozeHue aucriepcry CBeTa.

[TonyueHue cieKTpa C MTIOMOILbIO PU3MBI.

[TosiyyeHue crieKTpa C MOMOILIbIO AUGPAKLIMOHHON PeIIETKY.

HabstojeHue nossipy3aliyiy CBeTa.

YueHuueckuli skcnepumeHm, 1abopamopHble pabombl

V3MepeHue roKasaTesis pe/ioMJIeHUsI CTeKIIa.

WccnenoBaHue CBONCTB n300pa>keHU B TMH3aX.

Habmomenue aucriepcru CBeTa.

Pa3pen 6. OcHOBBI cCrieliua/IbHON TeOPHUH OTHOCHUTE/IbHOCTH

['paHuLIbl TIPUMEHMMOCTH KJ/IaCCMUYeCKOM MeXaHWKM. [locTynaTel crielaibHOU
TeOpUM OTHOCHUTENbHOCTU: WHBApPUAHTHOCTb MOJYJSI CKOPOCTU CBeTa B BaKyyMe,
MPUHLIUM OTHOCUTE/IbHOCTU DWHILTeHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3amejijieHhe BpeMeHHW W COKpallleHUe
JUIAHBI.

OHeprusi U UMNYJIbC PeISTUBUCTCKON UaCTULIB.

CBsi3b MacChl C SHeprued WU WMMYJbCOM PeIsiTUBUCTCKOW YaCTULIbl. JHEpPrus
TTOKOSI.



Pa3pgen 7. KBanToBas ¢usuka

Tema 1. DnemeHmMbI KEAHMOBOLI ONMUKU

®otoHbl. Popmyna [lnaHka CBsi3U 3HepruM POTOHA C €ro 4YaCTOTOU. DHEPrusi U
VIMITYJ/IbC (POTOHA.

OTtkpeiTiie U uccnenoBanve dotosddekra. OmnbiTel A. I'. CTosieToBa. 3aKOHBI
dboroadbdekra. YpaBHeHue OlHIITelHa A doTosddekra. «KpacHas rpaHuiia»
dboTtosddexra.

Hanenuie ceta. Ombitel [1. H. JleGenesa.

XUMHueckoe JieliCTBHe CBeTa.

TexHuueckue yCTPOWCTBA W TIPAaKTUYeCKOe TMpHUMeHeHue: (DOTO3/IeMEHT,
dboTopaTuuk, cosHeuHas 6aTapesi, CBeTOAUO/,.

Lemoncmpayuu

®oT103¢(deKT Ha yCTaHOBKE C LIMHKOBOW IJTaCTUHOM.

WccnenoBaHvie 3akOHOB BHelliHero ¢hoTo3ddeKTa.

CseTtoguon,.

CostHeuHasi GaTapesi.

Tema 2. CmpoeHue amoma

Mopenb atoma Tomcona. OmbiTel Pe3epdopga 1o paccessHUIO « -YacCTHII.
[TnanetapHass mozenb atoma. [loctynatel bopa. M3nyueHue u morJoileHue (POTOHOB
TMpY Mepexo/ie aToMa C OJJHOTO YPOBHSI SHEPTUU Ha Jpyrou. Buael crektpoB. CekTp
YPOBHEM 5HEePTUM aToMa BOZOPOJa.

BosHoBBIe cBoricTBa yactul. BonHbel ge Bbpounsa. Kopnycky/sipHO-BOJIHOBOM
Jlya/ii3m.

CHOHTaHHOE U BbIHY>K/IEHHOE U3/TyueHue.

TexHrWUeCcKue yCTPOMCTBA M MPaKTUUeCKOe MPUMEHEHUe: CIIeKTPa/bHbIA aHa/lIn3
(cieKTpOCKOIT), 1a3ep, KBAHTOBbIN KOMITbIOTEP.

Lemoncmpayuu

Mogens onbita Pe3epdoppa.

OrnpefienieHye AJIMHBI BOJIHBI J1a3epa.

HabtojeHue MHeNUaThIX CTIEKTPOB W3/TyUeHusl.

Jlazep.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabombil

Habmto/jeHue TMHeHYaToro CreKkTpa.

Tema 3. AmomHoe 510po

OKCIepuMeHThl, /lOKa3blBaloll[ie CJO0KHOCTb CTpoeHusi siipa. OTKpbITUE
pazroakTUBHOCTU. OmnbIThl Pe3epdopza mo ompefeneHUI0 COCTaBa paZMOaKTUBHOIO
u3nyuenusi. CBolicTBa anbda-, 6eTa-, raMMa-u3nydeHus. BivsiHie paZiioakKTUBHOCTH
Ha )KMBble OPraHU3MBl.



OTKpbITHE TIPOTOHA W HeWTpoHa. HyknoHHasi Mogenk siipa ['efizeHbOepra—
NBaneHko. 3apsn sigpa. MaccoBoe unciio sigpa. M3oTomnsl.

Anbda-pacrnaz. SneKTPOHHbIN U TIO3UTPOHHBIN OeTa-pacrnaj. ['amma-u3snydeHue.
3aKOH paZJM0aKTUBHOIO pacrnaza.

OHeprus CBsi3U HYKJ/IOHOB B sifipe. flnepHbie cusibl. [dedeKT Macchl sigpa.

AnepHbie peakuuu. [eseHve u cuHTe3 sifiep.

SAnepHbiii peakTop. TepMosizepHbiid cuHTe3. [IpobieMbl 1 MepCreKTUBHI si/1epHOM
SHEepPreTUKU. JKOJIOTMUeCKHUe acTeKThl siiepHOU SHepreTUKU.

OJieMeHTapHble YacTULbl. OTKpBITHE TT03UTPOHA.

MeTozbl Hab/TIO/IeHUST U peTUCTPALUU 37ieMeHTapHbBIX YaCTHII.

dyHaMeHTaIbHbIe B3auMOo/ieiCcTBUs. EAMHCTBO (hr3ruecKou KapTUHBI MUpa.

TexHUUeCcKue yCTPOMCTBA W TpaKTUUYeCKOoe TpPUMEHeHHe: [J03UMeTp, Kamepa
BunbcoHa, siiepHbIid peakTop, aToMHasi 6omba.

Lemoncmpayuu

CyéTurK MOHU3UPYIOLUX YaCTHLI.

YueHuueckuli 3kcnepumeHm, n1abopamopHble pabombil

WccnenoBaHve TpeKOB yacTul] (110 TOTOBBIM (poTorpadusim).

Pa3pen 8. DiemeHTbI aCTPOHOMMH M acTPO(PU3NKU

Jrtanbl pa3BUTUs acTpoHOMUM. [IpukiafHOe U MUPOBO33pEHYeCKOe 3HaueHue
aCTPOHOMMUM.

Bun 3Bé3gHoro Heba. Co3Be3nus, spKWe 3BE3bI, IIJIAHEThl, MX BHIUMOE
JIBIDKEHUe.

CoJ/iHeuHasi cucreMa.

Counije. CosiHeyHasi akTUBHOCTb. McTouHUK 3Heprun CoJsHLa U 3BE37. 3BE3/bI,
X OCHOBHbIe XapaKTepPUCTHKU. JlMarpamMma «CIieKTpa/JbHbIM K/IacC — CBETUMOCTb».
3BE3/Ibl TJIaBHOW I10C/I€[0BaTe/bHOCTA. 3aBUCUMOCTh «MacCa — CBETUMOCTb» [IJIsi
3BE3/] I/IaBHOW MOCJ/Ie/OBAaTe/IbHOCTU. BHyTpeHHee cTpoeHue 3BE37. CoBpeMeHHbIe
TMpe/ICTaB/IeHUsT O TPOMCXOXKAEHNUU U 3BOMOLMK CoTHIA U 3BE3/]. DTallbl )KU3HU 3BE3/.

Mineunbii Ilyte — Hama ['anaktuka. Ilosoxenue u gBwkeHuve CojHLIA B
lNanaktuke. Tunbl ranakTvk. PaguorasakTUKyA W KBasapbl. UEpHble IbIPbI B sipax
rajakTHK.

Bcenennas. Pacimmipenvie BceneHHoii. 3akoH Xab606ma. Pa3beraHve ramakTHK.
Teopus bosbluoro B3peiBa. PeMkToBOE M3TyUeHue.

MaciutabHast ctpykrypa BeenenHoit. MeTaranakTHka.

Hepeinénnabie TTpo06/ieMbI aCTPOHOMUH.

YueHuuecKkue Haba00eHus

HabmroseHnsi HEeBOOPY)KEHHBIM TJ1a30M C MCIOJb30BaHUEM KOMITbIOTEPHBIX
TIPWIOXKEHUH [I7Isl OTIpefie/ieHus] TI0JIOKeHHsT HeOeCHBbIX OOBEKTOB Ha KOHKDPETHYIO
JlaTy: OCHOBHbIe CO3Be3 s CeBepHOro MoJTyLlapus U sipKue 3BE3/bl.



Habstoienust B Tesieckon JIyHbl, riaHeT, Mneuxoro ITyTu.

O06o0maromee NMOBTOpeHNe

Ponb (pU3MKKM U aCTpPOHOMUY B S5KOHOMUUECKOW, TEXHOJIOTUYECKOM, COLMaTbHOU
Y 3TUYECKOM c(epax [esTelbHOCTUA YesIoBeKa, posib U MeCTO (PU3UKU M aCTPOHOMUH B
COBpeMeHHOW HayuyHOW KapThHe MHpa, pojib (H3UUecKoirl Teopu B (hOPMHUPOBaHUU
rpe/icTaB/ieHU 0 (hU3MUeCcKol KapThUHe MHMpa, MeCTo (hU3MUecKoW KapTUHbI MUpa B
o0111eM psiZly COBPeMEeHHBIX eCTeCTBeHHO-HayUYHbIX Mpe/iCTaB/IeHUI 0 pUpo/ie.

MexnpejMeTHbIe CBA3H

N3yuenre kypca ¢u3uku 0a3oBoro ypoBHS B 11 Kjacce OCYILECTBISIETCS C
YU46TOM COZep)KaTe/bHbIX MEXKIIpDeJIMETHbIX CBsI3el C KypcamMu MaTeMaTHKH,
6uonoruu, XuMuu, reorpadyy ¥ TEXHOOTHH.

MesicnpeOmemHble noHsamusi, CBsA3aHHble C W3yYeHWEM MeTOZO0B Hay4HOIo
T03HAHWS: sIBJIeHWe, Hay4HbIl (PakT, rurnore3a, (hr3uueckasi BeJIMUMHA, 3aKOH, TeOpus,
HabJ/Ir0/leHre, SKCIIepUMEHT, MO/ie/TUPOBaHue, MO/ie/lb, U3MepeHue.

Mamemamuka: pellieHue CHUCTeMbl ypaBHEHUM, TPUTOHOMEeTpHUUYecKre (yHKIUU:
CUHYC, KOCHHYC, TaHTeHC, KOTaHIe€HC, OCHOBHOE TPUTOHOMETPHUYECKOEe TOXKJEeCTBO,
BEKTOPbl M UX MPOEKLMM Ha OCU KOOpAUHAT, C/I0KEHUe BEeKTOPOB, IPOW3BO/HbIE
3/IeMeHTapHbIX (PYHKLIWM, TIPU3HAKK T10/1001s1 TPeyroJbHUKOB, Oripejie/ieHue TIoLaziu
MJIOCKUX GUryp u obbvéma Tes.

buonoeusi: 3neKTpUUecKue sIBieHUS B JKUBOW TMpUpojie, KosiebaTebHbIe
JIBWDKeHUS B >KMBOW MPUPOJie, ONTHUYECKHe SIBJIEeHUSI B >XMBOW TIpHUpOZie, AeHCTBHE
paZialiuM Ha >KMBble OpPraHU3MBbl.

Xumusi: CTpoeHHe aTOMOB M MOJIEKYJ/, KPUCTa/UIMuecKasi CTPYKTypa TBEDbIX
TeJl, MeXaHU3Mbl 00pa30BaHUsI KPUCTA/UTAYECKOMN PeIIéTKU, CIIeKTPa/IbHbINA aHa/Tu3.

TI'eoepacbusi: MarHUTHBIe TOJIFOCA 3eMJId, 3ajle)Kd MarHUTHBIX DY/, (POTOCHhEMKa
3eMHOH MMOBEPXHOCTH, TMpe/ICKa3aHue 3eM/IeTPSICEHUH.

TexHono2usi: NMHUM  37MEKTpOriepeiady, reHepaTop [epeMeHHOro  TOKa,
5JIeKTPO/BUTaTeNlb, HWHAYKLMOHHAs Ieub, pazjap, paJUONpPUEMHUK, TeleBU30p,
aHTeHHa, TenedoH, CBY-rieub, MpOEKI[MOHHBIA ammapar, BOJIOKOHHAsi OITHKa,
coJyiHeyHasi OaTapes.



IVNIAHUPYEMBIE PE3YJIbTATblI OCBOEHUSA IIPOI'PAMMBI IIO
ON3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mnpeamera «@Pu3nMKa» Ha YpPOBHe cpefHero o00Iiero
obpa3oBaHust (0a30BBIM ypOBeHb) [O/DKHO O00eCTIeunTh JOCTYDKEHUE ClIeyIOIHX
JTMYHOCTHBIX, METapeMETHBIX U TTPeIMETHBIX 00pa30BaTe/IbHBIX Pe3y/IbTaToB.

JINUHOCTHBIE PE3YJIBTATHBI

JINUHOCTHBIE pe3y/lbTaThl OCBOEHHsI yueOHOro TmipeaMera «Ddu3mKa» JOKHBI
OTpa)kKaTb TOTOBHOCTH M  CIOCOOHOCTb  OOyuUaroluXxcs  PYKOBOZACTBOBAThLCS
chopMUpPOBaHHOW BHYTpeHHeW TO3WllMeild JIMUHOCTH, CUCTEeMOU 1[€eHHOCTHbBIX
OpHeHTal1H, TO3UTHUBHBIX BHYTPEHHUX ybexxaeHui, COOTBETCTBYIOLLIUX
TPaJIULIMOHHBIM 1[€HHOCTSIM POCCUMCKOTO 00I1[eCcTBa, pacIiMpeHye KU3HEeHHOTO OITbITa
W OnbITa [IeATeJIbHOCTU B TMpOLlecCe peajiv3alid OCHOBHBIX  HampaB/eHUH
BOCIIUTATE/IbHOU J1eSITeIbHOCTH, B TOM YKUCJIE B YaCTH:

1) rpakAaHCKOT0 BOCNIMTAHUSA:

chOpMHPOBAHHOCTh TPAXKAAHCKOM TO3MWI[MK O0O0ydJaroIerocsi Kak akTHBHOTO U
OTBETCTBEHHOTO UjleHa POCCHUHCKOTO 00ITleCcTBa;

TIDUHSATHE TPaJAULMOHHBIX o011IeueT0BeUECKUX T'YMaHUCTAYECKUX U
JeMOKpaTUUeCKUX LIeHHOCTeH;

TrOTOBHOCTh BECTM COBMECTHYHO [lesiTe/lbHOCTh B HHTepecax TpaXKJaHCKOTro
o0I1lecTBa, yuaCTBOBaTh B CaMOYIIpaB/ieHUH B 00pa30BaTe/IbHOM OpraHu3aliy;

yMeHUe B3aUMOJEeUCTBOBATh C COLIMA/IbHBIMU MHCTUTYTaMU B COOTBETCTBUM C UX
GyHKUMSAMY U Ha3HaUeHUeM;

TOTOBHOCTh K T'yMaHWUTAapHOM Y BOJIOHTEPCKOM J1esiTe/TbHOCTH;

2) NaTpMOTHUYECKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTh POCCUMCKON IPaXKJaHCKOW W€HTUYHOCTH, TaTPUOTH3Ma;

L[EHHOCTHOEe OTHOLIEHHWe K TOCy/JapCTBEHHbIM CHUMBOJaM, [OCTW)KEHUSIM
POCCHUMCKUX YUEHBIX B 00/1aCTH (DM3UKH U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOr 0 BOCIIUTAHMSA:

chOpMUPOBAHHOCTh HDABCTBEHHOT'O CO3HAHUSI, STUUECKOT0 TIOBe/IeHUS;

CroCcOOHOCTh  OLIeHWBATh CUTYal[di0 W TIPUHUMAaTh OCO3HAHHbIE pelleHws,
OpUEHTUPYSCh Ha MOpaJbHO-HPaBCTBEHHbIe HOPMbI W II€HHOCTH, B TOM 4YHUC/e B
JesATe/IbHOCTU YUEHOTO;

0CO3HaHUe JIMYHOTO BKJ/IaJia B IIOCTPOeHHe YCTOMUMBOTO OyAyIIero;

4) 3cTeTHYeCKOro BOCIIUTAHUSA:

3CTeTUUYECKOe OTHOIIIeHWe K MUPY, BK/IHOYasi 3CTEeTMKY Hay4yHOrO TBOpYECTBa,
TIPUCYIIEro (PU3nUeCcKou HayKe;

5) TPYAOBOro BOCHUTAHMSA:



MHTepecC K pas/UuHbIM cdepaM Npo¢eCcCUOHATbHOW /leATebHOCTH, B TOM UuCIIe
CBsI3aHHBIM C (M3UKOM U TeXHUKOM, yMeHHe COBepIliaTb 0CO3HaHHBIN BbIOOp Oyayiieit
npodeccry U peam30BbIBaTh COOCTBEHHbBIE >KU3HEHHbIe TI/IaHbl;

TOTOBHOCTh M CITOCOOHOCTHL K 0Opa3oBaHMIO M caM0o00Opa3oBaHMIO B 001acTH
(M3MKU Ha IPOTSDKEHUU BCer YKU3HU;

6) 3K0/10ru4ecKoro BOCIIUTAHUA:

Cc)OPMUPOBAHHOCTb  JKOJIOTUUECKOW  KYJbTYpPbl, OCO3HaHWe T1JI006aTbHOTO
XapakTepa 5KOJI0rMueckux nmpobsem;

TJIaHUPOBaHWe W OCYILeCTB/IEHHEe [eWCTBUU B OKDPY’Kalollled Cpefie Ha OCHOBE
3HaHUs 1je/iel yCTOMUYMBOTO Pa3BUTHS YesIOBeuecTBa;

pacllMpeHre OIbITa [|esTeJIbHOCTU 3KO0JIOTUYECKOW HarpaB/JeHHOCTHM Ha OCHOBE
MMEIOLIUXCS 3HaHUH 10 (PU3UKE;

7) 11leHHOCTH HAy4YHOIr'0 [I03HAHMA:

c(OpMHPOBAHHOCTb MUPOBO33pEeHUSI, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
pa3BuUTHs (PU3NYECKON HayKU;

OCO3HaHUe 1|eHHOCTH HayUYHOW [esTebHOCTH, TOTOBHOCTh B IPOLIECCEe M3yUYeHUsI
(GU3MKU  OCYyLIeCTBISATb  IIPOEKTHYKH) W HCCIeJOBaTe/bCKYI  JleATellbHOCTh
WHAWBU/Iya/lbHO U B TPYIIIIe.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/IbHbIE YHHUBEPCA/IbHbIE yUeOHbIe JeiCTBHS
Ba3oBble jioruyeckue AefCTBUs:
camMoCToATe/IbHO (hOpPMY/IMPOBaTh U aKTya/lM3UpOBaTh MpobseMy, pacCMaTpyUBaTh
€€ BCeCTOPOHHE,;
omnpezensaTb Leld [esaTe/JbHOCTH, 3aJaBaTb [apaMeTpbl U KPUTEpUU UX
[IOCT)KEeHYs;
BBISIB/ISSTh 3aKOHOMEPDHOCTU U TPOTHMBOpPEUMSI B pacCMaTpHBaeMbIX (PU3NUeCKUX
SIBJIEHUSIX;
pa3pabaThiBaTh TUIaH pelleHds Tpob/eMbl C YUETOM aHa/lM3a HMEROIUXCS
MaTepuaabHbIX U HeMaTepUabHbIX PeCcypCoB;
BHOCHUTb KOPPEKTHBBI B [1esTe/JIbHOCTb, OL[eHMBAaTb COOTBETCTBHE pe3yJIbTaTOB
1[e/15IM, OL[€HUBAaTb PUCKU MOC/Ie[ICTBUM [eSITe/TbHOCTH;
KOODZAVHUPOBATh U BBITIOJNHATE PabOTy B YC/IOBUSIX pPeasibHOTO, BUPTYaJbHOTO U
KOMOWHUPOBAHHOT'O B3aUMO/IeNCTBYS;
pa3BUBaTh KpeaTUBHOE MbIIIJIeHHe MPY PellleHUH KU3HeHHBIX TIPo0ieM.
Ba3oBble ucc/1efoBaTe/1bCKHE JeHCTBHA:
BJIaJIeTb HAyYHOW TEPMUHOJIOTHMEH, KIOUEeBbIMU TOHATUSIMA W MeTOJaMU
bu3rMuecKol HayKu;
B/IaJieTh HaBbIKaMU yuyeOHO-HCC/e/loBaTe/TbCKOM U TPOEKTHOM /IesiTe/IbHOCTH B
obsact ¢GuU3MKM, CMOCOOHOCTBI0O U TOTOBHOCTBIO K CAMOCTOSITE/IbHOMY TIOUCKY



METOJIOB pellleHus 3ajad (U3MUECKOTO COZepKaHWs, TPUMEHEHUI0 pa3TMUHbIX
METO/IOB TO3HAHUSI;

BAJIeTh BUAAMU  J€STEJIbHOCTH 0 TIOJYYEHHWIO HOBOTO 3HAHUS, €ro
WHTepIIpeTaliy, npeodpa3oBaHUI0 U MPUMEHEHHUIO B Pa3/IMUHBIX YUeOHBIX CUTYal[UsX,
B TOM UMCJIe TIPYU CO3aHUU yUYeOHBIX IIPOEKTOB B 00/1aCTH (DU3HKH;

BBISIB/IITh TIPUUMHHO-C/Ie[ICTBEHHbIE CBS3U U aKTyaJM3UPOBATh 3a/jauy, BbIZIBUTaTh
TUTIOTe3y e€ pellleHus, HAXOUTb apryMeHThI [/l J0Ka3aTe/IbCTBa CBOMX YTBEPXKEHHH,
3a/]aBaTh MapaMeTPhbl U KPUTEPHUH PeIlIeHHS];

aHA/IM3UPOBATh ITOTyUEHHbIE B XOJ/le PEIleHUsl 3aJaud pe3y/bTaThbl, KpUTHUECKU
OLI€HUBATb UX JIOCTOBEPHOCTh, TPOrHO3UPOBATh U3MEHEHHE B HOBBIX yC/IOBMSIX;

CTaBUTb ¥  (POpPMyIMpOBaTh COOCTBeHHBbIE 3a7auM B  oOpa3oBaTeIbHOMU
JesITe/IbHOCTH, B TOM UHMCJIe TIPU U3YUYeHUH (PU3UKUY;

JlaBaTh OLI€HKY HOBBIM CHTYAaI[UsM, Ol[€HUBATh MPHOOPETEHHBIN OIIBIT;

yMeTb TEepPeHOCUTb 3HaHWA 10 (u3MKe B  MPaKTHUUECKyl  00/1acTh
JKU3HEeJesITe/IbHOCTH;

yMeTb MHTeIPHUPOBATh 3HAHUS U3 Pa3HbIX MPeAMETHBIX 00/1acTel;

BBIIBUTaTh HOBBIE H/I€H, MPe/ijlaraTb OPUrHHA/IbHbIE ITOAXO0/bI ¥ PEIIeHHS;

CTaBUTh MPOO/IEMbI U 3a/jauH, [JOMyCKaOII/e a/JlbTePHATUBHbIE PeIleHUs.

PaboTa ¢ uHdopmanueii:

B/JIa/IeTb HAaBBIKAMU TOJy4YeHHs WHbOpMaluy (U3UUeCKOro COZepKaHHUS U3
WCTOYHUKOB pa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIIECTB/IATHL TIOWCK, aHa/Iu3,
CHCTeMaTHU3allii0 M HWHTeprpeTalyo HWH(OpPMAaI[MiM pa3/IuyHbIX BHJOB U (HOpM
TIpe/[CTaB/IeHNUSI;

OLIEHMBATh JJOCTOBEPHOCTh MH(OPMALIHH;

HCII0/Tb30BaTh CPeICTBA UH(POPMAI[MOHHBIX M1 KOMMYHUKAIIMOHHBIX TEXHOJIOTHI B
pellleHNH KOTHUTMBHBIX, KOMMYHMKAaTMBHbIX M OpraHM3aljMOHHBIX 3aJad4 C
cobmogeHeM  TpeOOBaHMM  SPrOHOMHUKHM, TEeXHUKM 0e30MMacHOCTH, THMrHEeHbI,
pecypcocOepe)xeHust, IIPABOBBIX M 3THUYECKMX HOPM, HOPM HH(OPMALIMOHHOM
6e3011aCHOCTY;

CO3/jaBaTh TEKCThI (DU3MUECKOTO COZIEpP>KaHUSI B Pa3/HMUHBIX (hopMaTax C YYETOM
Ha3HaueHuss MHGOpMAI[UM U IIeJIeBOM ayJUTOPUH, BBIOMpas ONTHUMabHYIO (HOpMy
TIpe/ICTaB/IeHUs] U BU3YaIU3al|yH.

KoMMyHHKaTHBHBIE YHUBePCaIbHbIE YUeOHbIe /1efiCTBUSA:
OCYILIECTB/ISATh OOIIeHNe Ha YPOKax (PU3MKU U BO BHEYPOUHOU [1eSITeTbHOCTH;
pacro3HaBaTh MPENOCHUTKH KOHGIMKTHBIX CUTYalUH U CMSTYaTh KOH(JIUKTHI,
Pa3BEPHYTO W JIOTUYHO W3/araTh CBOK TOYKY 3pEHHs C WCIO/Ib30BaHUEM
S13bIKOBBIX CPE/ICTB;
MOHMMaTh W WCIO/b30BaTh TIPEMMYIIECTBA KOMAaHJHOW W WHAWBHUYyaJIbHOH
paboThI;



BLIOMpaTh TEMAaTWUKy W MeTOJbl COBMECTHBIX J[EeWCTBHUM C YUYETOM OOIIUX
VHTEpPeCOB U BO3MOXKHOCTEHN KaXK/I0r0 ujieHa KOJI/IEKTUBA;

TIPUHUMATH 1€/ COBMECTHOM /iesITe/IbHOCTH, OPraHW30BbIBaTh U KOOPJAUHHUPOBATh
JIeCTBUSI MO0 €€ JOCTHMI)KEHHWIO: COCTaBJATh MJaH AeWMCTBUM, pacripefiefisiTb PO C
y46TOM MHEHUM YYaCTHUKOB, 00CY>K/IaTh Pe3yabTaThl COBMECTHOM pabOThI;

OlleHMBaTh KaueCTBO CBOEro BKJaJla M KaXKJOr0 ydyaCTHHMKA KOMaH/bl B OOIuii
pe3yJbTaT 110 pa3paboTaHHBIM KPUTEPUSIM;

rpejjlaraTb HOBble TPOEKThbI, OL[eHWBaTb HJed C TI03UI[MM HOBU3HBI,
OPUTMHA/IbHOCTU, MPaKTUYeCKOW 3HaUMMOCTH;

OCYIL[eCTB/ISITh TIO3UTUBHOE CTpaTernueckoe MoBefieHrue B Pa3/IMUHBIX CUTYALUSIX,
TIPOSIB/ISITH TBOPUYECTBO M BOOOparkeHue, ObITh MHULIMATUBHBIM.

Pery/iaTUBHBIE YHUBEpPCa/IbHbIE yUeOHbIE AelCTBUA
Camoopranusanus:

CaMOCTOSITeJTbHO ~OCYIIeCTB/ISAITh TI03HABATeNbHYI) [esiTe/IbHOCTh B 00/1acTd
(H3MKK 1 aCTPOHOMMUH, BBISIBJISITH TIPO0JIEMBI, CTaBUTh U (hOPMY/TMPOBATh COOCTBEHHBIE
3a/jauy;

CaMOCTOSITeJTbHO COCTaB/ISITh MJIaH pPellieHHsI PACUETHBIX M KaueCTBEHHBIX 3ajady,
TJIaH BBITIOJITHEHUSI TIPAaKTHUUeCKOW paboTbl C yuéTOM HMEIOL[UXCS PecypCoB,
COOCTBEHHBIX BO3MOKHOCTE! U MPeATIOUTeHHIH;

[laBaTh OLIEHKY HOBbIM CHUTYaLUsIM;

PACIIUPSTh paMKK yueOHOTo TIpeiMeTa Ha OCHOBe JTMUHBIX TIPe/IITOUTeHH;

Jenatb ~ OCO3HAHHBIM  BBIOOpP, aprymMeHTHpoOBaTh ero, Opatb Ha ce0s
OTBETCTBEHHOCTH 3a pellieHue;

OLlIeHHBAaThb TTPUOOPETEHHBIN OTIbIT;

criocobcTBoBaTh (hOPMHUPOBAHUIO U TIPOSIBJIEHHIO 3PYAULIMM B 00/1acTH (U3MKH,
TTOCTOSTHHO TIOBBIIIATh CBOM 00pa3oBaTe/ibHbIN U KY/IbTYPHBIA YPOBEHb.

CaMOKOHTPO/1b, SMOIMOHA/IbHbIA UHTE/I/IeKT:

[laBaThb OLIEHKY HOBBIM CHUTyalldsiM, BHOCUTb KODDEKTHUBBI B [1e€STe€JbHOCT,
OLIeHUBaTh COOTBETCTBUE Pe3y/IbTaTOB LIeJisIM;

B/JIaZIeTh HaBbIKaMM TO3HAaBaTe/bHOW pe(IeKCMM KaK OCO3HaHUsI COBEpLLIaeMbIX
JeWCTBUM Y MBIC/IUTETBHBIX MPOL[eCCOB, UX Pe3y/IbTaTOB U OCHOBAHUM;

WCTIO/Tb30BaTh TIPUEMBI pedIeKCUHM [Jis OLeHKHA CUTYyalluM, BbIOOpa BEpPHOTO
pellieHus;

YMEeTb OLIeHUBaTb PUCKW U CBOEBPEMEHHO NMPUHMUMATD PeIeHUsI M0 UX CHWXKEHUIO;

MpUHMMAaTh MOTHMBBI U apryMeHTbl [JPYrdX TIpM aHa/iu3e pe3y/bTaToB
NesATe/IbHOCTY;

TIPUHUMATh Cebsl, TTOHUMasi CBOM HeIOCTaTKU U JOCTOMHCTBA;

NMPUHUMaTb MOTMBbI M apryMeHTbl JpYrMX T[IpM aHaju3e pe3y/bTaToB
JesTe/IbHOCTY;

TIpU3HaBaTh CBOE TIPABO M MPaBO JIPYTHX Ha OLIHMOKH.



B rmipoliecce AOCTW)KeHHsI JTMUHOCTHBIX pe3yJ/IbTaTOB OCBOEHWsI MPOrpamMMbl TI0
¢usuke g1 ypoBHS ~ cpegHero  ofOmiero  oOpa3oBaHusT Y 0Oydarommxcs
COBEpILIeHCTBYeTCS 5MOLIMOHA/TbHBIN VIHTeJI/IeKT, TIpe/iro/iararoIiuii
chOpMUPOBAHHOCT:

CaMOCO3HaHUsI, BKJ/IIQUAIOLET0 CIIOCOOHOCTb TIOHMMAaThb CBOE SMOL[MOHATBHOE
COCTOSIHWe, BU/IETh HalpaB/IeHHUs pa3BUTHUsI COOCTBEHHOM 3MOI[MOHAILHOU cephl, OBITH
yBepeHHbIM B ce0e;

CaMOpery/JMpoBaHusl, BK/IIOYAIOIIEr0 CAMOKOHTPO/Ib, yMeHHe TPUHUMAThb
OTBETCTBEHHOCTD 3a CBOE MOBe/leHue, CIOCOOHOCTDb aZlalTUPOBAThCS K SMOL[MOHATbHBIM
HM3MEeHEeHUsIM U TIPOSIB/ISITh THOKOCTb, OBITh OTKPLITHIM HOBOMY;;

BHYTPeHHell MOTMBAl[MM, BK/IOUaloOlllell CTpem/ieHWe K J[OCTMXKeHUIO Lied U
yCrexy, ONTHMHW3M, WHHUI[MATUBHOCTb, yMeHHe [eHCTBOBATb WCXOZAS W3 CBOUX
BO3MO>KHOCTEM;

IMITaTHH, BKJIIOUalOIlell CrocoOHOCTh TIOHMMAaThb 3MOLIMOHAbHOE COCTOSIHUE
IPYTUX, VIUTHIBATh €ro TIPU OCYIIeCTB/IEHUH OOII[eHUs], CIOCOOHOCTb K COUYBCTBUIO U
COTepe’KUBaHUIO;

COLManbHBIX HaBBIKOB, BK/IFOYAIOIIMX CIOCOOHOCTh BBICTPAWBATh OTHOILIEHUS C
APYTUMU JFOZBMH, 3a00TUTHCS, TIPOSIB/ISITE MHTEPEC U pa3pelaTh KOHQIUKTHI.

IMPEAMETHBIE PE3YJ/IBTATBI

K koniy obyuyenus B 10 Ksacce mpeaMeTHbie pe3y/ibTaThl Ha 0a30BOM ypOBHE
JO/DKHBI OTpaXkKaTb C(hOPMHUPOBAHHOCTh Y 00YUaIOIUXCsl YMEHUI:

J€eMOHCTPUPOBaTh Ha TIpUMepax poib W MecTo GH3UKH B (OPMHUPOBAHUU
COBpeMEeHHOM HayyHOW KapTWHbl MMpa, B pa3BUTHHM COBPEMEHHOW TeXHUKU U
TEXHOJIOTMH, B IPAaKTUYECKOU esiTe/IbHOCTH JTHO/IeM;

YUUTBIBaTh TIPAHULIl  TIPUMEHEHUSI U3Y4YeHHbIX (U3UUECKUX  MOJesei:
MaTepua/sibHas TOUKa, WHepIMa/ibHas CHCTeMa OTCuéTa, abCOJIIOTHO TBEpOE Telo,
ujieasibHblli Ta3, MOjle/Td CTPOEHUsl Ta30B, >KUAKOCTe W TBEPABIX TeJs, TOUeUHbIN
3/IeKTPUYECKUN 3apsifi TP pellieHny (pU3nUecKrx 3aay;

pacriosHaBaTh ¢u3nueckye siBjeHus (TIporiecchl) U OOBSCHATH MX Ha OCHOBE
3aKOHOB MeXaHWKH, MOJeKYISIPHO-KUHeTUUeCKOW TeOpud CTPOEHUs BeIlecTBa M
3/IeKTPOZIMHAMUKUA: PaBHOMEpPHOe W paBHOYCKOPeHHOe TMpsSMO/MHeHOe ABMXXeHUe,
cBo0OO/IHOE TIaZieHWe TeJl, ABM)KeHWe TI0 OKPY>KHOCTH, MHepI[Usi, B3aUMOJeNCTBHe Tell,
nuddysusi, OpOyHOBCKOe /IBU)KeHHe, CTPOeHHe JKUAKOCTel U TBEPAbIX TeJl, U3MeHeHHe
oO0béMa Ten MpU HarpeBaHWM (OX/Ia)KIeHWU), TEIUIOBOe pPaBHOBeCHe, HCTapeHue,
KOHJleHCal[usl, Tl/laB/ieHrWe, KpHUCTa/uid3alusi, KWMeHWe, BJaKHOCTb  BO3/yXa,
TOBBILLIEHYE [laB/ieHUsl ra3a MpU ero HarpeBaHWU B 3aKPbITOM COCY/[le, CBSI3b MEX[Y
rapamMeTpaMHl COCTOSIHWS ra3a B M30MpoLeccax, 3jeKTpu3alusi Tesl, B3auMOJelCTBUe
3apsi/ioB;



OMUCHIBATb MeXaHWYeCKOe [IBW)KEeHWe, UCMoJb3ysd (U3nyeckve BeTUYUHBI:
KOOp/IUHaTa, MyThb, MepeMellleHre, CKOPOCTb, YCKOpPeHHe, Macca Tesa, CUia, UMITY/IbC
Tena, KUWHETWYeCKas »JHeprusi, TOTeHIUaabHasi »>SHEprusi, MexaHWYecKas paboTa,
MexaHuYecKasi MOIJHOCTb; MIPU OTMWCAHWU MPaBUIbHO TPAKTOBaTh (DU3MUYECKUN CMBICI
WCTIO/Ib3yeMbIX BeMUMH, WX 0003HaueHWss U e[UHULIbL, HaXOAUTb (HOPMYJIbI,
CBSI3bIBAIOIIME JAHHYIO (PU3NUECKYI0 BeJIMUKMHY C APYTMMU BeJTMUMHAMU;

OMMCHIBaTh W3yUeHHbIE TEIJIOBbIe CBOMCTBA TeJ U TEMJIOBbIE SIBJIEHUS, UCTIOb3YS
¢bur3nueckue BeJIMUMHBL: [laBjieHue ras3a, TeMriepaTypa, CpeJHssi KWHeThUUecKasi SHeprus
XaOTUYeCKOro0 [JBWKEHUsI MOJIeKys, CpeJHeKBaJpaTUyHasi CKOPOCTb MOJIEKY/I,
KOTMUECTBO TETIOThI, BHYTPEHHSSI SHeprus, pabora rasza, Ko3h(dUIMEHT M0e3HOro
JIeNCTBUSL TeIJIOBOTO JIBUTATe/isl; MPU OMUCAHUM MPaBWIbHO TPAKTOBaTh (hM3UUeCcKuit
CMBIC/T MCTIO/Ib3yeMbIX BeMUMH, WX 0003HaueHHs W e[VHULIbI, HAXOAUTb (POPMYIIb,
CBSI3bIBAIOLLME TAHHYIO (PU3UUECKYIO BEJIMUMHY C IPYTMMHU BeJIMYMHAaM;

OMNMCHIBaTh U3yUeHHbIe 3/IeKTPUUECKHe CBOMCTBA BeIeCTBA U 3JIeKTpUUeCKHe
siBjieHUst  (TIPOL[eCChI), UCMO/b3ysl (U3UUeCKre BeJMUMHbBL 3/IeKTPUUeCKU 3apsij,
3JIeKTPUYECKOe M0Jie, HANPSKEHHOCTh TM0J1s1, TTIOTeHLWal, pa3HOCTh MOTeHLUA/IOB; TIPU
OMUCAHUM TPaBUIbHO TPAaKTOBaTh (PU3UUECKUM CMBIC MCMOJb3YEeMbIX BEJIWUWH, UX
0003HaueHUsT U eIUHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (hHU3UUECKYHO
BeJIMUMHY C APYTMMU BeJTMUUHAMU;

aHa/IM3MpOBaTh (PU3KMUecKWe TIPOLIeCCHl U SIBJIEHUs, MCIO/b3ys (u3nueckue
3aKOHBI U [IPUHLIUIIBL: 3aKOH BCeMUPHOro TaArotenus, I, II u 11l 3akoHbl Hbr0TOHA, 3aKOH
COXpaHEHUs] MeXaHWYeCKOW SHepruy, 3aKOH COXpPaHEeHUs] UMIIy/bCa, MPUHLUII
Cyneprno3vliid CWJ, TPUHLUI paBHOMNpPABUSI MWHEPLUMAIbHBIX CUCTEM OTCUéTa,
MOJIEKY/ISIPHO-KMHETUUECKYH0 TEeOPDUI0 CTPOEHMsI BeleCTBa, Ta30Bble 3aKOHbI, CBSA3b
cpefHell KWHETHUYECKOW SHEPruyd TervIOBOTO [BIDKEHHS MOJIeKyal C abCo/mroTHOU
TeMIepaTypoM, MepBbId 3aKOH TE€PMOJAUHAMUKM, 3aKOH COXPaHEHWs 3/IeKTPUYeCKOro
3apsifia, 3aKoH KysioHa, Mpy 3TOM pa3/vuath CJI0BECHYIO (DOPMYJ/IMPOBKY 3aKOHa, €ro
MaTeMaTUueCKoe BhIpa)kKeHHe U YCI0BUS (TpaHul[bl, 00/1aCT) IPUMEHUMOCTH;

OOBSICHSITH OCHOBHbIE TIPUHLUIBI [eWCTBUSI MallliH, MPUOOPOB M TeXHUUeCKUX
YCTPOMCTB; pa3/nyaTh YyCJIOBHSI WX 0e30MacHOTO WCIIOIb30BaHUS B TIOBCEHEBHOM
JKUA3HUY;

BBITIOJ/IHATb KCIIEPUMEHTHI TI0 UCC/IeI0BaHUI0 (DU3MUEeCKUX SIBJIEHUN U TIPOLIeCCOB
C WCIOMb30BaHWEM TIPSIMBIX M KOCBEHHBIX W3MepEeHWM, MpU 3TOM (POPMYIUPOBATh
npobsieMy/3aziauy W THIOTe3y y4ueOHOTrO SKCrieprMeHTa, COOMpaTh YCTAaHOBKY U3
Tipe/I/I0yKeHHOro 060pyZ0BaHus1, TIPOBOIUTE OTBIT ¥ (POPMY/TMPOBATh BHIBOBI;

OCYILeCTB/ISITh TIPsIMble U KOCBEHHbIe U3MepeHUs1 (PU3NUYeCcKrX BeJIMUUH, IPU 3TOM
BbIOMpaTh OMNTHUMa/bHbIA CMOCOO W3MepeHHsI W HCII0/Ib30BaTh H3BECTHbIE METO/bl
OLIeHKM TOTpPeIHOCTeN U3MepeHNU;

MCCe/IoBaTh 3aBUCUMOCTU MeXy (PU3nuecKUMU BeJTMUMHAMU C UCTI0b30BaHUEM
MPSIMbIX U3MepeHui, MPYU 3TOM KOHCTPYUPOBaTh YCTaHOBKY, (DMKCUPOBATh Pe3yJ/bTaThbl



TMOJTyueHHOW 3aBUCUMOCTU (PU3NUEeCKUX BeJIMUMH B BUje Tabmull U rpaduKoB, JiesaTh
BBIBO/IbI 110 pe3y/ibTaTaM UCCIe[J0OBaHuSsI;

cobmosate TipaBUa 0Oe30macHOrO Tpy/Aa TIpU TIPOBeAEHWU HCC/IeOBAaHUNA B
paMKax yueOHOTO JKCllepUMeHTa, y4eOHO-MCCIe0oBaTe/IbCKOM U MPOEKTHOMU
JesiTe/IbHOCTU € MCIO/Ib30BaHUEM HW3MepUTe/IbHbIX YCTPOMCTB U JlabopaTOPHOTO
o0opy/10BaHus;

pelllaTh pacuéTHbIe 3a7jauu C SIBHO 3aJlaHHOM (PU3HMUeCcKOi Mo/leNbo, UCTIOJIb3Ys
¢du3nueckre 3aKOHbI W TIPUHIWIBI, HA OCHOBe aHajM3a yCJIOBUS 3aJjaud BbIOMpATh
bu3nueckyro Mojesb, BbIeSTh (U3nuecKkrie BeJUUMHbI U (HOpMYyJibl, HeOOXOAUMbIe
I71s1 e€ peleHus1, MPOBOAUThL PaCUEThI U OLIeHUBATh PeaibHOCTb MOJyYeHHOTO 3HaueHUsI
(bu3rMuecKoi BeJTMUUHBI;

pelllaTb KaueCTBeHHbIe 33/lauM: BBLICTPAWBaTh JIOTUUECKU HeNpPOTUBOPEUHBYIO
LE[IOUKY PpacCy)XZeHU C OINMOpOM Ha WU3yueHHble 3aKOHbl, 3aKOHOMEPDHOCTU W
dbu3nyeckue siB/IeHNS;

WCTI0/Tb30BaTh TIPY pellleHWH yueOHBIX 3a/au COBpPeMeHHble WH(OpPMAaIjMOHHBIE
TeXHOJIOTUA [JIs1 TIOMCKA, CTPYKTYPHMPOBaHWS, UHTepIIpeTalud W TpeJCcTaBieHUs
y4eOHOM W HaAy4HO-TIOMY/SIPpHOW HWHAMOPMAaIuM, TIOMyYeHHOM U3  Pa3/TMUHbIX
VMCTOYHUKOB, KDUTUUYECKU aHAJIM3UPOBATh MOJydaeMyr UH(POPMaIUIO;

TIPUBOJUTH TIPUMEPhI BK/a/la POCCUMCKMX U 3apyOe)KHBbIX YUEHBIX-(DU3MKOB B
pa3BUTHE HayKd, 00bsICHEHUE TIPOLIeCCOB OKPY’Kaloll[ero MHUpa, B Pa3BUTHE TEXHUKHU U
TeXHOJIOTUI;

WCIIO0/Ib30BaTh TeOpeTUUeCKre 3HaHWsl M0 (PU3vKe B TMOBCEJHEBHOU >KU3HU IS
obecrieueHusi 0e30mMacHOCTH Tipd obOpamieHnyd € TIpUbOpaMyd U TeXHUUYECKUMHU
yCTPOMCTBAMM, [/Is1 COXpPaHeHUsI 3[0POBbSi W COOJIIO/IEHUSI HOPM 3KOJIOTHYEeCKOTO
MOBeJIeHUs1 B OKPY Karolllel cpejie;

paboTaTth B IPYIITie C BLIMOTHEHWEM Pa3/IMUHBIX COLMAIBHBIX POJIei, TUIaHHPOBATh
paboTy TpyImibl, palMOHANbHO pacrpefensaTb 00sf3aHHOCTH U TUIAHAPOBATH
JesiTeNTlbHOCTb B HECTAH/IAPTHBIX CUTYalLUsiX, a/leKBaTHO OL[€HMBATh BK/aJ, KaXKA0ro U3
YUaCTHUKOB TPYTIIbI B pellieHre paccMaTpruBaeMoi Mpo0ieMsbl.

K koHiy obyuenuss B 11 k/iacce mpesiMeTHble pe3yibTaThl Ha 0A30BOM ypOBHE
JIO/DKHBI OTpaXKaTh ChOPMHUPOBAHHOCTh Y 00YUaroIUXCsl YMEHHIM:

J€EMOHCTPUPOBaTh Ha TIpUMepax poJib U MeCcTo (U3UKKM B (OPMUPOBAHUU
COBPEMEHHOM HAy4yHOM KAapTUHbI MMpPA, B pa3BUTUM COBPEMEHHOM TEXHUKU U
TeXHOJIOTMH, B TIPaKTUYeCKOW [IeITeJIbHOCTU JHOJlel, LIeJIOCTHOCTb W €eJUHCTBO
¢bur3nueckoil KapTUHbI MHUPa;

YUUTHIBATh T'PAaHULIbI IPUMeHEeHUs] U3yueHHbIX (U3MUeCcKUX MOZesieid: TOUeUHbIM
3/IeKTPUYECKUN 3apsi[l, Iyd CBeTa, TOUeYHbIM UCTOYHUK CBETa, sifiepHasi MoJie/ib aToMa,
HYKJIOHHasi MO/le/ib aTOMHOTO si/ipa Mpy pellleHnuy (U3nuecKux 3ajavy;

pacrio3HaBaTh Gu3NUecKre sBiaeHus (TIporiecchl) U OOBSICHATH MX Ha OCHOBE
3aKOHOB 3JIEKTPOAVMHAMUKU M KBAaHTOBOW (DU3MKHU: 3J/IeKTpUUYecKas TPOBOJUMOCT,
TeI/ioBOe, CBETOBOE, XWMHUYECKOe, MarHWUTHOe [JeUCTBUSI TOKa, B3aMMOJENCTBUE



MarHuTOB, 3JIeEKTPOMarHuTHasi UHAYKLWS, JeMCTBMe MarHWTHOTO MOJisl HA POBOJHUK C
TOKOM W  [JBWKYIUNCS 3apsi/l, 3/eKTPOMarHWTHble KojebaHWsS W  BOJIHBI,
TIPSIMOJIMHEMHOe pacrpoCTpaHeHe CBeTa, OTpakeHue, mpeyioMyieHue, UHTepdepeHIus,
qvdpakiis W ToJisipyu3alidsi CBeTa, JUCIepCcUsi CBeTa, (hOTO3/ieKTpuuecKui 3ddekT
(boToa(ddekT), cBeTOBOe aBieHHEe, BO3HUKHOBEHHWE JIMHEMYaToro CreKTpa aToma
BOJZIOpPO/Ia, eCTeCTBeHHAst U UCKYCCTBeHHasi pPa/Ii0aKTUBHOCTb;

OMUCHIBAaTb M3yUeHHble CBOMCTBA BelllecTBa (9/IeKTpUUECKWe, MarHUTHbIe,
OMTUUYECKUe, 3/1eKTPUYEeCKYH0 MTPOBOJMMOCTh Pa3/IMUHBbIX Cpe/l) U 3/IeKTPOMarHUTHbIe
siBJieHUs (TPOLIECChI), UCTIOJb3Yys (H3UUeCKUe BeTMUYUHbL: 3/1eKTPUUYECKUH 3aps/, Cu/a
TOKa, S/JeKTpUUecKoe HarpsbkeHWe, 3/IeKTpUUeCKOe COIMpOTHB/I€HWE, Pa3HOCThb
TOTEHI[MA/IOB, JIEKTPOJBUKYIlasi CHIa, paboTa TOKa, WHIYKI[MST MarHATHOTO TIOJIs,
cuna Amnepa, cuna JlopeHla, MHAYKTUBHOCTb KaTyILKH, SHEPIUsi 3/IeKTPUUECKOTO U
MarHUTHOTO TI0Jiel, Tepuo/| U YacToTa KosiebaHuii B KosiebaTe/IbHOM KOHTYpe, 3apsij U
CW/la TOKa B TIpollecce TapMOHWYECKHX 3/IEKTPOMAarHUTHBIX KosiebaHuM, (OKycHoe
paccTosiHWe U ONTUYecKasi CWja JMH3bI, TIPU OMUCAHUM TIPAaBU/ILHO TPAKTOBATh
bu3MUeCcKrii CMbIC/T UCTIONB3yeMbIX BeJTMUMH, X 0003HaueHUsI U e[JUHUILIbI, YKa3bIBaTh
(dbopMy/ibl, CBA3bIBaIOLME AAHHYIO (PM3UUeCKYI0 BEIMUMHY C ADYTUMU BeJIMUMHAMU;

OTMMUCHIBATh M3yueHHbIe KBAaHTOBbIE SIBJIEHUSI U MPOIECChI, UCTIO/B3Ys (hU3nUecKre
BeJIMUMHBIL: CKOPOCTh 3/IEKTPOMAarHUTHBIX BOJIH, /[JIMHA BOJIHBI M YacTOTa CBeTa,
SHeprusi U uMIyJbC GOTOHA, MeproZ, ToJlypacnaza, SHeprusi CBSi3W aTOMHBIX sifiep, NPy
OMUCAHUM TPaBUIbHO TPAaKTOBaTh (PU3UUECKUM CMBIC MCIOJb3YEeMbIX BEJIWUWH, UX
0003HaueHUsT W eIMHUIIbI, YKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIIME JAaHHYIO (DHU3MUECKYIO
BeJIMUUHY C APYTUMU Be/TMUMHAMMU, BBIUMC/ISTH 3HaUeHue (M3UueCcKoi BeJIMUUHbI;

aHa/IM3MpOBaTh (PU3KMUecKHWe TIPOLIeCCHl U SIBJIEHUs, MCIO/b3ys (u3nueckue
3aKOHbl M TIPUHLMMBL: 3aKOH Oma, 3aKOHBI MOC/Ae[0BAaTe/NbHOIO W TapasiiesbHOro
Ccoe/lMHEeHUsI TIPOBOJHUKOB, 3akKOH JDkoyns—JleHIla, 3akKOH 3/IeKTPOMarHUTHOM
WHAYKI[MY, 3aKOH TMPSIMOJIMHEMHOr0 paclpOCTpaHeHUsI CBeTa, 3aKOHbI OTpa)XKeHWst
CBeTa, 3aKOHBI Tpe/IoOM/IeHUsI CBeTa, ypaBHeHHWe OUHILTelHa A/ ¢hoTo3ddekTa, 3aKOH
COXpaHEeHMWs SHepPruM, 3aKOH COXPaHeHWs MMITyJ/bCa, 3aKOH COXpaHeHUs
3/IEKTPUUECKOr0 3apsi/ia, 3aKOH COXPaHeHHs MaCcCOBOT0 UMC/Ia, NMOCTyaaThl bopa, 3aKoH
PaJIM0aKTUBHOIO pacraza, Mpyu 3TOM pa3/inuaTh CJIOBECHYIO (POPMY/IMPOBKY 3aKOHa, ero
MaTeMaTUueCKoe BhIpa)kKeHHe U YCI0BUS (TpaHul[bl, 00/1aCT) IPUMEHUMOCTH;

orpeJensaTh HarpaB/ieHUWe BeKTOpa WHAYKLWW MarHUTHOIO TOJIi MPOBOJHUKA C
TOKOM, CW/IbI AMIIepa U CUJibl JIopeH1ia;

CTPOUTH M OMUCHIBATh M300pakeHUe, COo3/jlaBaeMoe TUIOCKMM 3epKajioM, TOHKOM
JINH30M;

BBITIOJ/IHATH KCIIEPUMEHTHI 110 UCC/IeI0BaHUI0 (DU3NYEeCKUX SIBJIEHUW U TIPOLIECCOB
C WCIOMbh30BaHWEM TIPSIMBbIX M KOCBEHHBIX W3MepeHMil: Mpu 3ToM ¢GOpMyIMpoBaTh
npobneMy/3afiauy W TUMOTe3y yueOHOTO 3KCrepuMeHTa, CoOupaTh YCTAHOBKY U3
Tipe/I/I0yKeHHOTo 0060pyZ0BaHus, TIPOBOIUTE OTIBIT U (POPMYTMPOBATh BHIBOBI;



OCYLLECTB/ISITh TIPSIMbIE M KOCBEHHbIE U3MepeHUs (PU3NUYeCKHX BeJTMYUH, IPU 3TOM
BbIOMpaTh OINTHUMAaIbHBIA CIIOCOO W3MepeHHsT W HCII0/Ib30BaTh H3BECTHBIE METO/bI
OLIeHKU MOTPeIIHOCTeN U3MepeHuH;

MCCeIoBaTh 3aBUCMMOCTH (PU3MUYECKUX BEeMUMH C MCIO/b30BaHUEM TMPSIMbIX
M3MepeHUl: TIpU STOM KOHCTPYMPOBaTh YCTaHOBKY, (DMKCUPOBaThb pe3yJIbTaThl
TOJTyUeHHOM 3aBUCUMOCTU (DM3WUECKUX BEJIMUWH B BHjle TaO/MUIl ¥ TpadHKOB, Jie/laTh
BLIBO/IbI TI0 pe3y/ibTaTaM MCC/ie/IOBaHusI;

cobmoate TipaBUsa 0Oe30TacHOrO TpyJAa TIpU TIPOBeAEHUU WCC/IeJOBaHUA B
paMKax y4yeOHOTO JKClepuMeHTa, Yy4eOHO-HMCCIe0BaTe/IbCKOM U MPOEKTHOMU
JesITe/IbHOCTY C  MCIIOMb30BaHUEM HW3MEpPHUTE/bHBIX YCTPOWMCTB U J1abopaTOPHOIO
obopy/ioBaHus;

pelllaTb pacuéTHbIe 3aJauu C SIBHO 3aJaHHOW (PU3MUYECKOM MO/jieNblo, UCIOJIb3Ys
¢du3rueckre 3aKOHbI U TIPUHLIWIBI, HA OCHOBE aHajaM3a yCJIOBUSI 3aJjaud BbIOMpATh
GbHU3NUECKYI0 MO/Ie/Tb, BBIJENSTh (HU3UUECKHe BeTUUYMHBI U (HOPMYJbl, HEOOXOAMMbIe
J71s1 e€ pellieHus1, TPOBOJUThL PAaCUEThI U OLIeHUBAaTh PeaibHOCTh TI0/Iy4YeHHOT0 3HaUeHUst
bu3ruecKol BeJTMUUHBI;

pelllaTh KaueCTBeHHbIe 33/lauyM: BbICTPAWBaTh JIOTUUECKU HENpPOTUBOPEUMBYIO
I[eTIOUKY PpacCyXZileHui C OIopod Ha WU3yueHHble 3aKOHbI, 3aKOHOMEPHOCTU W
dbu3ryecKue siBJIeHNS;

WCTI0/Tb30BaTh TIPY pellleHWM yueOHBbIX 3a/jad COBpPeMeHHble WH(OPMAaIMOHHBIE
TEeXHOJIOTUA [JIs1 TIOMCKA, CTPYKTYPHMPOBAaHWS, WUHTEpIpeTaluyd W MpeACcTaBIeHUs
yueOHOM ¥ HAyUYHO-TIOMY/JSpHOM WHGMOpMAI[MH, TI0JIyUeHHOM U3  Ppa3/MUHbIX
HCTOUHUKOB, KDUTUUECKU aHa/IM3UPOBATh M0oyuyaeMyto HH(OpMaI[HIo;

OO0BSICHSITh TIPUHIUTIBI JEMCTBUS MallliH, IPUOOPOB M TeXHUUECKUX YCTPOWCTB,
pa3/nuaTh YCI0BUs UX 0€30MacHOro MCI0/ib30BaHus B TIOBCeTHEBHOM »KU3HU;

MIPUBO/IUTH TIPUMEPHbI BK/a/la POCCHUMCKUX W 3apyOe)KHbIX YUEHbIX-(U3UKOB B
pa3BUTHE HayKH, B 00BsICHEHHE MPOLIeCCOB OKPY>KAOIIero MrUpa, B pa3BUTHe TEXHUKU U
TeXHOJIOTUH;

VCI0J/Ib30BaTh TeOpPeTUUeCKue 3HaHUsl Mo (M3UKe B MOBCEJHEBHOW >XU3HU IS
obecrieueHusi 6e30mMacHOCTH TIpd oOpamieHnyd € TIpUboOpaMyd U TeXHUUYECKUMHU
yCTPOMCTBAMM, [/ COXPaHEHUs 3[0POBbSi U COOJIIO/IEHUSI HOPM 3KOJIOTHUYECKOTO
TOBeZIeHUs1 B OKPY Karollleld cpejie;

paboTath B rpyIirie ¢ BLIMOJTHEHWeM Pa3/IMUHbIX COLMAIbHBIX poJield, TJIaHHPOBaTh
paboTy TpyImibl, PpalMOHAJLHO pacrpefensaTb 00f3aHHOCTH U TUIAHUPOBATh
JesiTeNTlbHOCTb B HECTAH/IAPTHBIX CUTYalUsiX, a/leKBaTHO OL|@eHMBATh BK/aJ, KaXKJI0ro U3
YYaCTHUKOB TPYIIITHI B pellieHre pacCMaTpHUBaeMO Mpo0ieMbl.



TEMATNYECKOE INTAHMPOBAHUE

10 K/TACC
KoimnuyecTrBo yacoB JJIeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/m KontponbHbie | [IpakTHuecku
NPOrpaMMBblI Bcero oOpa3oBaTe/IbHBIE
paboThI e paboTbI
pecypchbl
Pa3pen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka LIOK https:/
1.1 ®u3KKa U MeTO/bl HAYYHOI'O TTI03HaHUS 2 m.edsoo.rw/7f41bE72
Wtoro no pa3peny 2
Pazpen 2. MEXAHHUKA
21 KiHeMaTHKA s bubmmoreka [1OK https:/
m.edso0.ru/7f41bf72
bubmmoreka I1OK https:/
22 Huramiia 7 m.edsoo.ru/7f41bf72
bubmoreka I1OK https:/
2.3 3aKOHbI COXpaHeHusl B MeXaHUKe 6 1 1 m.edsoo.rw/7f41bE72
Wtoro no pa3peny 18
Paspen 3. MOJIEKYJ/IAIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOUN 9 1 bubsmmoreka [IOK https:/
) Teopuu m.edsoo.rw/7f41bf72
3.2 OCHOBBI TEpMOZMHAMUKU 10 1 Bubmiotexa HOK hrps:is
m.edso0.ru/7f41bf72
33 ArperaTHble COCTOSIHYS BeLleCTBa. 5 bubmoteka 1IOK hittps:/
) da30BbIe MEPexX0/ibl m.edsoo0.ruw/7f41bf72




Wtoro no paspeny

24

Paszpen 4. JIEKTPOJJUHAMUKA

bubmmoreka 110K https:/
4.1 OMeKTpOCTATHKA 10 m.eds00.ru/7f41bf72
40 [TocTosIHHBIN 3/1eKTPUYECKUM TOK. TOKU B 12 Bubmioreka LIOK https:/
' pasIMUHBIX Cpeax m.edso0.ru/7f41bf72
Wroro nio pasgeny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (yudpoBbie)
Ne n/nm Konrtponbnelie | IIpakTHueckue
NporpamMMbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboTbI
pecypchbl
Pazpgen 1. JJIEKTPOJJUHAMUKA
11 MarnsuTtHOe noJie. DJIeKTPOMarHuTHast 11 1 3 bubmioTeka 11OK hittps:/
' UH/YKLHSI m.edsoo.ru/7f41c97c
Wtoro no paspeny 11
Pa3pen 2. KOJIEBAHUWS 1 BOJ/IHbBI
)1 MexaHnueckye U 3/IeKTPOMarHUTHbIE 9 0 1 bubmoreka 110K https:/
) KoJ1e0aHus m.edso0.ru/7f41c97¢
29 MexaHnueckyre U 3/IeKTPOMarHUTHbIE 5 1 0 bubmoTeka 1IOK hittps:/
) BOJIHBI m.edsoo.ru/7f41c97c
bubmoreka [IOK https:/
23 Onriika 10 0 3 m.edsoo.ru/7f41c97¢
Wtoro no pa3peny 24

Pasaen 3. OCHOBBI CITEITUA/TBHOM TEOPUM OTHOCUTEJIbHOCTHU

OcCHOBBI crielanbHON Teopun

bubmoTeka 1IOK hittps:/

31 OTHOCHTE/TbHOCTH 4 1 m.edsoo.ru/7f41c97¢
Wroro nio pasgeny 4
Paszgen 4. KBAHTOBASA ®U3UKA

4.1 OneMeHThbl KBAHTOBOM ONTUKHU 6 Bubmorexa HOK hitps:i;

m.edsoo.ru/7f41c97c




bubmoteka 11OK hittps:/

4.2 CtpoeHuie aToMa 4
m.edsoo.ru/7f41¢97c
43 AToMHOE AP0 5 bubmoreka IOK https:/
m.edsoo.ru/7f41c97c
Wtoro no pa3peny 15

Paszpen 5. 9JIEMEHTBI ACTPOHOMMHA 1 ACTPOPU3NKH

bubmoteka 1IOK hittps:/

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(PU3UKU 7 m.edsoo.ra/7f41c97c
Wtoro no paspeny 7
Pa3gen 6. OBOBIIAIOIIEE IIOBTOPEHUE

6.1 O06obmaroliiee TOBTOPeHHE 4 i%fdzzlgiii{;fﬂ?;cw
Wtoro no paspeny 4
PesepBHOe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




ITIOYPOYHOE IVIAHNPOBAHUE

10 KVIACC
KosmuecTBO uacos JJ/IeKTPOHHBbIE
Ne i/ ara u(pposbIe
Tema ypoka Kontposibubie | IIpakTnueckue A ap
n Bcero u3ydeHHss | oOpa3oBaTe/bHBIE
padoThI paboThsI pecypesr
dusrka — HayKa 0 IIpupoje.

1 HayuHble MeTO/ibI TTIO3HAHUS 1 02.09.202 iHSdZISS:EZiOIf;i{ZM
OKpY’KaIOIL[ero MUpa. 4 ' ]

Posb 1 MecTo pU3MKM B

) (hopMHpOBaHUN COBPEMEHHOM 1 06.09.202 bubmmoreka [1OK https:/
HayYHOM KapTHHBI MUDA, B 4 o m.edsoo.rw/ff0c33e6
MPaKTUYeCKOH e TeJIbHOCTH JIF0Zel
MexaHnueckoe JBUKeHUe.

3 OTHOCUTE/IBHOCTh MeXaHUUeCKOT 0 1 09.09.202 bubmoTeka 1IOK hittps:/
JABwkeHus. [lepemellieHre, CKOPOCTb, 4 o m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe npsiMO/IMHeNHOe 1 13.09.202 bubmmoreka [1OK https:/
JIBIDKEHHE 4 R m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOe NpSIMOIMHEHOe 1 16.09.202 bubmoreka I1OK https:/
JIBIDKEeHHe 4 R m.edsoo.ru/ff0c372e

6 CBobOo/HOe TajieHre. Y CKopeHre 1 20.09.202 bubmoTeka 11OK hittps:/
CBOOOZIHOTO TIa/|eHNsT 4 o m.edsoo.ru/ff0c39cc

7 KpuBonvHeliHOe JBYKeHHe. 1 Bbubmioreka LIOK https:/
JIBv>KeHNe MaTepraTbHOW TOUKH T10 23.09.202 m.edsoo.ru/ff0c3ada




OKDPYKHOCTH 4
[TpuHLMn oTHOCUTeNbHOCTHU ["anmunes. Eub LIOK htps:/
nbnioTeka ps:
. 27.09.202

8 I/IHepuI/UIaanLIe CUCTeMBbI OTCYeTa m.edsoo.rw/ff0c3bed
ITepBein 3ak0H HeroTOHA 4
Macca rena. Cuna. [IpyuHumn Bu6 LIOK htps:/

. nboTeka ps:
. 30.09.202

9 CyTIeprO3ULIUU CUJT BTOpOI/IV3aKOH m.edsoo.rw/FfOc3bed
HeroToHa f11 MaTepuasibHOU TOUKU 4
Tpetuii 3akoH HetoToOHa f/151 bubmmoreka [1OK https:/

10 04.10.202
MaTepHraibHbIX TOUeK 4 m.edsoo.ru/ffO0c3be8
3aKoH BCeMUPHOro Tsarotenus. Cuna Euf LOK htps:/

nbnvoTeka ps:

11 L 07.10.202
TsbkecTu. [TepBasi KocMHuueckas . edsoo.rw/F0c3d00
CKOpPOCTb 4
C .3 I'yka. B :

12 Wia ynpyroctu. 3akoH ['yka. Bec 11.10.202 bubmoteka 1IOK https:/
Tesna 4 m.edsoo.ru/ff0c3e18
Cuna tpenusi. KosdduimeHT TpeHus.

bubmoteka 1IOK https:/
14.10.202

13 Cua cOnpoTUBJIEHUS TIPU [IBUKEHUN . edsoo.ru/FOC3E76
Tesa B XUAKOCTH WU rase 4
[TocTtynatenbHOe 1 BpalaTebHOe

14 JIBIKeHWe abCOoJTIOTHO TBEPZOIO Tera. 18.10.202 bubmoreka I1OK https:/
MowmeHT cusbl. I11euo cusbl. Y cioBUst 4 o m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJOro Tesa
Wmmnynbc MaTepyaabHON TOUKH,

15 CUCTeMbI MaTepUaIbHbIX TOYEK. 21.10.202 Bubmoreka LIOK https:/
VImMnybC cuiibl. 3aKOH COXPAHEHUS 4 o m.edsoo.ru/ff0c43d6
MMITyJ/IbCa. PeakTUBHOe JBIKeHNe

16 PaboTa 1 MOIIIHOCTh CHJIBL. Bubmioreka LIOK https:/
KuHeTnyeckas sHeprus 25.10.202 m.edso0.ru/ff0c4502




MaTepHaabHOI Touku. Teopema 06

- 4
M3MeHeHUH KUHeTUYeCKOW SHepruu
[ToTeHManbHast SHEPrysl.
[MToTeH1ManbHasE SHEPTUsl yIIPYTro
bubmmoreka 110K https:/
17 e(OpMHPOBaHHOU MPY’KKHBI. 08.11.202
Aeopmup by m.edsoo.ru/ff0c461a
[MoTeH1ManbHasE Heprusi Tesia BOM3U 4
TIOBEPXHOCTU 3eMJ/1
[ToTeHIMaMbHbIE U HETIOTeHLIMaIbHbIe
cusibl. CBsA3b pabOTHI
18 HeIoTeHL[UaIbHbIX CHUJ/I C U3MEeHeHHeM 11.11.202 Bbubmioreka LIOK https:/
MeXaHUYeCKOW SHePIHU CUCTEMBI TeJl. 4 o m.edsoo.ru/ff0c478¢
3aKOH COXpaHeHHs MeXaHUUeCKon
Hepruu
JlabopaTtopHasi paboTa
«HccnenoBanue cBsi3u pabOThI CHJTBI C
19 V3MeHeHHeM MeXaHWYeCKOU SHepruv 15.11.202
Tesia Ha TIpUMepe pacTsHKeHUs 4
PE3UHOBOI0 XKI'yTa»
KoHTposbHast paboTa 1o Teme Butf OK hitos.//
nboTeka ttps:
20 «KuHemaTtuka. [IuHaMuKa. 3aKOHbI 18.11.202 .
m.edsoo.ru/ff0c4b74
COXpaHeHHsl B MeXaHUKe» 4
OcHOBHbI€ TI0JI0’KEeHUST MOJIEKYISIPHO- Bub OK httos-/
. nbmoTeKa ttps:
21 KUHEeTU4eCKOU Teopuu. bpoyHOBCKOe 22.11.202 4
m.edsoo.ru/ff0c4dc2
JBrkeHue. [Iuddysus 4
Xapakrtep ABWKEHUS U
B3aUMO/eMCTBUS YaCTHL] BellleCTBa.
22 A t BE . 25.11.202
Mogenu cTpoeHusi Ta30B, KUAKOCTelH 4
Y TBEPABIX TeJl
23 Macca mosekys1. KonuyecTtso




BelectBa. [loctosiHHast ABorazspo

29.11.202
4

TeryioBoe paBHOBecue. Temrneparypa

24 U eé usmepenue. [llkana Temneparyp 02.12.202
Henbcus 4

75 Upeanbhbiii ra3 B MKT. OcHOBHOe 06.12.202 bubmoteka 1IOK https:/
ypaBHeHne MKT 4 o m.edsoo.rw/ffOc4fde
Ab6comtoTHasi TeMriepaTypa Kak Mepa

26 CpeJiHel KWHeTUUeCKON SHepruu 09.12.202 bu6muoteka 1IOK https:/
JIBIDKEHHUS] MOJIEKY/1. Y paBHEHHe 4 o m.edsoo.ru/ff0c511e
MenpeneeBa-KnaneripoHa

27 3akoH [anbToHa. ['a30Bble 3aKOHbI 13.12.202

4
JlaboparopHast paboTa

78 «MccnenoBanue 3aBUCUMOCTH MeXAY 16.12.202
rapaMeTpamu COCTOSIHUS 4
pa3pe’KeHHOro rasa»

79 W3onporieccel B ueaabHOM rase u ux 20.12.202 bubmoreka LIOK https:/
rpaduueckoe TpeziCcTaB/eHNe 4 R m.edsoo.rw/ff0c570e
BHyTpeHHss 3Heprus
TePMOJUHAMUUECKON CUCTEMBbI U

30 criocoOsI eé u3meHenusi. KomuecTBo 23.12.202 Bbubmioreka LIOK https:/
TEIJIOThl ¥ paboTa. BHyTpeHHsIs P o m.edso0o.ru/ff0c5952
5Heprusi 0HOAaTOMHOI'O H/lealbHOTO
rasa

31 Buppl Terionepesauv Bubmoreka LIOK https:/




27.12.202

4 m.edsoo.ru/ff0c5c36
Y enbHasi TEIJIOEMKOCTD BellleCcTBa.

3 KosnuecTBO TemioThl rpu 10.01.202 bu6muoteka 1IOK https:/
Tervionepegaue. ArabaTHbIA ) o m.edsoo.ru/ff0c5¢36
riporiecc

33 [TepBbiii 3aKOH TEPMO/IMHAMUKU U €T0 13.01.202 bubmoreka I1OK https:/
MpUMeHeHHe K U30MpoLjeccaM . o m.edsoo.ru/ff0c5efc
HeobGpaTvMoCTh MpOIiecCcoB B Bt LOK hitps./

. nbmoTeKa ps:

34 npupoze. Bropoi 3aKoH 17.01.202 m.edsoo.rW/F0CB230
TepMOJAVHAMUKHU 5

35 [Mpuniun aevicteus u KI1/1 TeryioBoit 20.01.202 bubmoTeka 1IOK hittps:/
MaIlHHbI . o m.edsoo.ru/ff0c600a

36 Lukn Kapuo u ero KIT/I 24.01.202

5

37 OKonoruueckue rpooeMbl 97 01.202
TETVI09HEePTeTUKU c

38 O60ob6rmaroruil ypok «MoJieKkyasipHast 31.01.202 bubmuoreka IIOK https:/
¢u3rka. OCHOBBI TEPMOJUHAMUKI» c o m.edsoo.rw/ff0c6938
KoHTposbHast paboTa 1o Teme Butf OK hitos.//

39 «MonekysipHasi pusnka. OCHOBbI 03.02.202 nommorexa LIOK hitps:/

m.edsoo.ru/ff0c6a50
TepMOJUHAMUKU» 5)

40 [Tapoobpa3oBaHue 1 KOHZEHCALHSI. Bbubmioreka LIOK https:/

VicnapeHue ¥ KUTIeHHe 07.02.202 m.edso00.1u/ff0c63b6




AbGcomoTHast ¥ OTHOCUTE/TLHAS

41 BJI&)KHOCTh BO3AyXa. HackllieHHbIN 10.02.202 Bubmiotera HOK brps:i!
m.edsoo.ru/ff0c64d8
nap 5
TBéppoe Teso. Kpucrammvueckue v
amop(Hble Tena. AHU30TPONUS Bub OK hitos:/
42 CBOMCTB KpUCTasioB. JKujkue 14.02.202 nomrorexa LIOK hitps:/
m.edsoo.ru/ff0c65f0
Kpuctasibl. CoBpeMeHHbIe 5
MaTepuarbl
[TnaBneHvie 1 KpUcCTaIM3aLys. Bu OK hitos-//
43 Y penvHas Terniota njiaBieHus. 17.02.202 nomotexa LIOK hitps:/
m.edsoo.ru/ff0c6708
Cybnumarius 5
44 YpaBHeHue TersioBoro banaHca 21.02.202 Bubmaorexa LIOK htps:/
5 m.edsoo.ru/ff0c6820
OnekTpuy3aLys Tes. D/1eKTPUUeCKUN Euf OK hittos://
45 3apsg. [lBa BUza 3/1eKTpUYeCKUX 24.02.202 nomrorexa LIOK hitps:/
m.edsoo.ru/ff0c6bcc
3apsiioB 5)
[TpoBOAHUKY, IU3TIEKTPUKU U Eub OK hitos:/
46 TIO/IYIIPOBOJAHUKU. 3aKOH COXpaHeHUs 28.02.202 nomrorexa LIOK hitps:/
m.edsoo.ru/ff0c6bcc
3/1IeKTPUYECKOro 3apsja 5
B3aumopeiicTBue 3apsijoB. 3aKOH Bu OK httos-//
47 Kynona. ToueuHslli 3/1eKTpUYeCKUU 03.03.202 nommorexa LIOK hitps:/
m.edsoo.ru/ff0c6ced
3apsp 5)
HanpskéHHOCTD 371eKTPUUYECKOT0
48 nosis. [IpyHIMn cynepnosuimu 07.03.202 bubmoTeka 11OK hittps:/
3/IEKTPUUECKUX TT0JIeH. JIMHUN c o m.edsoo.rw/ff0c6df2
HarpsyKEHHOCTU
49 Pabora cut 371eKTpOCTaTHUeCcKoro bubmoTeka 1IOK hittps:/




noss. [Toreniman. PasHoCTh

10.03.202

m.edsoo.ru/ff0c6f00
MOTEeHI[HalI0B 5
[IpOBOHUKM U IU3JIEKTPUKU B v OK httos://
50 3/1eKTPOCTaTUYeCKOM II0JIe. 14.03.202 nomotexa LIOK hitps:/
m.edsoo.ru/ff0c7018
HusnekTpuyeckasi IPOHULIAEMOCTb 5)
bubmoteka 1IOK https:/
1 8 .K 17.03.202
5 OnekTpoémMKocTb. KoHAeHcaTop . . edsoo.rw/f0cT126
O/1eKTPOEMKOCTb IIJIOCKOTO v LIOK https:/
nbnmoreka ttps:
. 21.03.202
52 KOH/IeHCaTopa. JHeprus 3apsikeHHOT 0 . edsoo.ru/FOCT2C0
KOH/leHCcaTopa 5)
J1ab 6ota "I
=3 a opan)pHaﬂ pabora 3Mepeime 1 31.03.202
3/71eKTPOEMKOCTH KOH/IeHCaTopa 5
[IpuHLMI AeMCTBUS U IPUMEHeHre
KOH/IeHCaTOPOB, KOMMUPOBAaIbHOT O
54 arrapara, CTPyMHOrO TIpUHTepa. 04.04.202
OJIeKTpoCcTaTHyecKas 3allura. 5
3a3emsieHue 371eKTPOIprOOpOB
ONeKTPUYECKUH TOK, YCJIOBUS €ro
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
55 Cwuna Toka. HarnpsbkeHue. 07.04.202
CompoTuBnenue. 3akoH OMa fijist 5)
y4JacTkKa Lenu
[TocnenoBarensHOe, Mapasie/ibHOe,
CMeLlIaHHOe COeJjHeHHe v LIOK https./
nbnmoreka ttps:
. . 11.04.202
56 MPOBOHUKOB. JlabopaTropHasi paboTa 0.5 04.20 . edsoo.rw/F0CT4E0
«/I3yueHne CMelLIaHHOTO COeZIMHEHUS 5

pe3ncTopoB»




57 PaboTa ¥ MOIIIHOCTb 3JIEKTPUYECKOTO 14.04.202 bubmoTeka 1IOK hittps:/
ToKa. 3akoH /Ikoysisi-JleHLa c o m.edsoo.rw/ff0c7838
3akoH Oma /17151 TOJTHOM (3aMKHYTOM)
3/1eKTpruYecKou Lenu. Kopotkoe Bub OK hitos.//

58 3ambikaHue. JlabopaTopHas pabora 0.5 18.04.202 nomorexa LIOK htps:/

m.edsoo.ru/ff0c7ae0
«M3mepenue 3/JC UCTOYHUKA TOKA U 5
€ro BHYTPEHHEero COMpPOTHBJIEHHUsI»
OeKTPOHHAs TPOBOJUMOCTh TBEPABIX
MeTaJlJIOB. 3aBUCUMOCTb

59 21.04.202
COTIPOTHUBJIEHUSI METAJIJIOB OT .

TemMriepaTypbl. CBepXIpOBOJUMOCTh
ONeKTPUUYECKU TOK B BaKyyMe.

60 P Y 25.04.202
CBOWUCTBA 3/IEKTPOHHBIX MTy4YKOB c
[TosyrpoBOHUKH, UX COOCTBEHHAs U

61 TpUMecHast POBOAUMOCTb. CBOMCTBA 28.04.202 Bbubmioreka LIOK https:/
p—n-mepexo/a. c o m.edsoo.ru/ff0c84ae
[TosynpoBOIHUKOBLIE PHUOOPHI
ONeKTPUYECKH TOK B pacTBOpax U

62 pacrmiaBax 3J1eKTPOJIUTOB. 05.05.202 bubmioTeka 11OK hittps:/
ODJIeKTPOMTHYECKAsT JUCCOL[HALIHSI. c o m.edsoo.ru/ff0c82ba
OJIEKTPOJIU3
ONeKTPUYEeCKH TOK B rasax.

CamocTosiTeNTbHbIN U :

63 . 12.05.202 bubmoTeka 1IOK hittps:/
HecaMOCTOATe/ILHBIN pa3psiy,. 5 m.edsoo.ru/ff0c84ae
Monnus. [Inasma

64 OnekTprUUecKre IpUOOPLI U bubmoTeka 11OK hittps:/
YCTPOKMCTBA U UX MPAKTUYECKOe 16.05.202 m.edsoo.ru/ff0c86fc




nipuMmeHeHue. [IpaBuia TeXHUKU c
6e3omacHoCTH
06006 % :
65 o01aroIMK YPOK 1 19.05.202 bubmoteka 1IOK hittps:/
«ONeKTpoAHaMUKa» c m.edsoo.ru/ff0c88be
KonTposbHas paboTa 1o Teme
«32nekTpocTatuka. [TocTosTHHBIN
66 371eKTpUueckuii Tok. TOKU B } 1 23.05.202 bubmoTeka 11OK hittps:/
pas3/IMuHbIX cpefiax» /Bcepoccunckas 5 m.edsoo.ru/ff0c8a8a
MpoBepoYHasi paboTa Ipu MpOBeeHUH
Ha OyMa)KHOM HOCHTeJIe
67 Pe3epBHbIi1 ypok. KoHTposbHas 1 26.05.202 bubmmoreka [IOK https:/
paboTa 1o Teme "I1eKTpoJUHaMHKaA" c o m.edsoo.ru/ff0c8c56
Pe3sepBHbIii ypok. O60061IaroIMii ypok bubmmoreka I1OK https:/
68 1 27.05.202
no temam 10 kacca c m.edsoo.ru/ff0c8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME




11 KJTACC

KosnuecTBo uacos JJIeKTPOHHBbIE
Ne i/ arTa u(pposbie
Tema ypoka KoHTpo/1bHBI IIpakTHyeckue A magp
n Bcero u3yueHusi | oOpa3oBaTe/bHbIE
e paboTbI paboThI
pecypchbl
[TocTosiHHBIE MAarHUTBI U UX
1 B3auMoZiercTBre. MarHuTHoOe Ioue. 1 02.09.202 bubmioreka LIOK https://
BeKTop MarHUTHOW UHAYKLUK. JIMHUN : R m.edso00.ru/ff0c9778
MarHuTHOW UHYKLIUU
MarHuTHoe 1oJie TIPOBOJHUKA C TOKOM. Eus LOK htps:/
. nbnoreka ps:
. .09.202
2 OmnbIT Opcrena. Bzaumopeiicteue 1 06.09.20 m.eds0o.ru/F0CO8fe
TPOBOJHUKOB C TOKOM 4
3 JlabopaTopHas pabora «/3yueHue 1 1 09.09.202 bubmoteka LIOK https:/
MarHUTHOTO TT0JIS1 KaTYIIIKH C TOKOM» 4 o m.edsoo.ru/ff0c98fe
[eiicTBe MarHMTHOIO MOJISI Ha
NIPOBOJHUK C TOKOM. Cuia AMmriepa. Bu6 OK httns://
4 JlabopaTopHasi pabora «VcciemnoBaHue 1 1 13.09.202 nommorexa LIOK hitps:/
N m.edsoo.ru/ff0c9ac0
JleMICTBUSI TIOCTOSIHHOTO MarHMTa Ha paMKy 4
C TOKOM»
[eiicTBe MarHMTHOI'O TOJISI Ha Eub LOK hitps://
nbnoreka ps:
. 1 16.09.202
> ABIDKYIRYIOCH 3APTDEHAYIO HACTHLY m.edsoo.ruw/ff0c9df4
Cuna Jlopentja. Pabota cunbi JlopeHiia 4
OneKTpoMarHuTHast UHAYyKLus. [loTok
BeKTOpa MarHUTHOU UHAYKLMH. 31C
6 P Ak, S0 1 20.09.202
VHZYKLWW. 3aKOH 3/IeKTPOMarHUTHOU 4
vHAyKuuu Papajes
7 JlaboparopHas paboTta «VccieqoBaHue 1 1 bubsmoreka LIOK https://




23.09.202

SIBJIEHUSI 3/IeKTPOMarHUTHOW UHYKLIUM» 4 m.edsoo.ru/ff0cal50
NHayKTUBHOCTL. ABeHue

3 caMorHAyKUuU. D/1C caMOUHAYKLMH. 97.09.202 bubmuoreka ILIOK https:/
OHepruisi MarHUTHOT'O TI0JIst KaTYIIKH C 4 o m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOe T10Jie
TexHUUecKre YCTPONCTBA U UX
TIpUMeHeHHe: TTIOCTOSTHHbIE MarHUTHI,

9 3/1IeKTPOMAarHuThl, 3/1IEKTPO/IBUraTe/Ib, 30.09.202
YCKOPUTEN 3/7IeMeHTapHbIX UacCTHULI, 4
VHAYKLMOHHAs TIeub

10 O6ob6maroiuii ypok «MarHuTHoe rose. 04.10.202 bubmmoreka LIOK https://
DJIeKTpOMarHUTHAs MHAYKLHsD» 4 o m.edsoo.ru/ff0cab82
KonTponbHast paboTa 1o Teme Bub OK hitos/

11 «MarauTHoe 1osie. 31eKTpOMarHUuTHast 07.10.202 nomorexa LIOK hutps:/

m.edsoo.ru/ff0cad58
VHYKLIYS» 4
CBobo/iHbIe MeXaHUUeCKHe KoJiebaHusl.

1 'apMoHHueckue KojebaHusl. Y paBHeHHe 11.10.202 bubmuoreka ILIOK https:/
rapMOHHYECKHX KOjie0aHHH. 4 o m.edsoo.ru/ff0caf06
[IpeBpaiuenuve sHeprum
JlabopaTopHast pabora «VcciemoBaHue
3aBUCUMOCTH TepHo/ia MaJbiX KonebaHui

13 proA 14.10.202
rpy3a Ha HUTH OT JJIMHBI HUTH Y MacChl 4
rpy3a»

14 KonebarenbHelii KOHTYp. CBOOO/IHBIE Bbubmoteka LIOK https://
3/IEKTPOMAarHUTHbIE KOie0aHuUs B 18.10.202 m.edsoo.rw/ff0cb820
u/lealbHOM Kojie0aTelbHOM KOHTYPE. 4

Amnanorus MEXAYy MEXdHUUYECKHMU 1




3JIEKTPOMarHMTHBIMH KOJ1Ie0aHUSIMU

®opmysa ToMcoHa. 3aKOH COXpaHeHUst

b K https:/
15 SHEepruM B UjjeaslbHOM KoJiebaTe/TbHOM 21.10.202 ubmotexa LO >
m.edsoo.ru/ff0cb9c4
KOHType 4
IIpencrasienue o0 3aTyxaroLux
KomnebaHusiX. BoIHYKJeHHbIe Eu OK hitos:/
16 MexaHuuecKue Kojiebanus. Pe3oHaHC. 25.10.202 nomorexa HOK hutps:/
m.edsoo.ru/ff0cbb86
BoiHy>XIeHHbIe 37IeKTPOMarHUTHbIE 4
KonebaHus
[TepemeHHbIM TOK. CHHYCOUA/TBHBIN
riepeMeHHbIN TOK. MOIIHOCTD Eub LOK hitps://
nbmoreka ttps:
17 TepeMeHHOT0 TOKa. AMIVIMTYIHOe U 08.11.202
13 M m.edsoo.ru/ff0cbd34
JleliCTBytOlllee 3HauUeHHe CUJIbI TOKA U 4
HarpsHKeHust
Tpancdopmarop. [Tpor3BoacTBO,
18 riepeziaua v otpebyieHre 37IeKTPUUECKOM 11.11.202
SHepruu 4
YCTpPOUICTBO U MIpaKTUUeCKOe TpUMeHeHHue
19 3/1IeKTPUYECKOI'0 3BOHKA, reHeparopa 15.11.202 bubmioteka LIOK https://
TIepeMEeHHOT0 TOKa, JIMHHIA 4 o m.edsoo.ru/ff0cc324
371eKTporiepeayd
OKoloruuecKre pUCKU Mpy MPOM3BO/CTBE
3JIeKTpOsHepruu. KysnbTypa
20 POIHEPTHH. BYIIFTYP 18.11.202
WICTI0JTb30BaHUs1 3/IeKTPOSHEPTHH B 4
TIOBCEeTHEBHOM >KU3HU
21 MexaHuyeckye BOJIHBI, YCI0BUS bubmioteka LIOK https://
pacripoctpaHenust. ITepuo. CKOpPOCTb 22.11.202 m.edsoo.ru/ff0cca54
pacrpocTpaHeHUs U JjIHa BOJIHBI. 4

[Toriepeunble ¥ NIPO/IOJ/IbHBIE BOJIHbI




3ByK. CKOpOCTb 3ByKa. ['pOMKOCTB 3ByKa.

bubmioreka LIOK https://

22 25.11.202
BbicoTa ToHa. TeMOp 3ByKa 4 m.edsoo.ru/ff0cccOc
ONeKTPpOMarHUTHbIE BOJTHbI, UX CBOMCTBA v OK httos://
23 Y cKopocTs. [Ilkana 3/1eKTpOMarHuTHbIX 29.11.202 nommorexa LIOK hitps:/
m.edsoo.ru/ff0ccfe0
BOJH 4
I1 .
24 PUHLUITBI PaJUOCBSI3U U TeJIeBU/IeHUS 02.12.202
Pa3Butue cpezcTB cBsi3u. Pagyonokanms 4
K ) Koneb ps:
75 OHTpO/IbHAsA pabora «Konebanus u 06.12.202 bubmioteka LIOK https://
BOJTHBI» 4 m.edsoo.ru/ff0cc6f8
[TpsimosiMHelHOe pacrpocTpaHeHye CBeTa it LOK htps:/
o . nbnoreka pSs:
26 B OJHOPOJHOU cpefie. ToueuHbI 09.12.202 m.edsoo. rw/f0cd350
VCTOYHUK CcBeTa. JIyu cBeTa 4
OTtpakeHue cBeTa. 3aKOHbI OTPaXKeHUSs Bu6 OK httos://
27 cseta. [TocTpoenne n3obpakeHnii B 13.12.202 nommorexa LIOK hitps:/
m.edsoo.ru/ff0cd4e0
TJIOCKOM 3epKajie 4
[Tpenomnenue ceta. [TonHOe BHyTpeHHee Eub LOK hitps//
Ny nbMoTeka ps:
. 16.12.202
28 oTpakeHue. [IpejenbHbIN YIrOJ1 IIOJTHOTO . edsoo.rw/Ff0cd 766
BHYTPEHHEr0 OTpaKeHusl 4
29 JlaboparopHast pabota «V3mMepeHue 20.12.202 bubmmoreka ILIOK https:/
T10Ka3aTeJist PeIOM/IeHHsT CTEK/Ia» 4 o m.edsoo.ru/ff0cd67a
Jlunsel. ITocTpoenre n300pakeHuii B But6 OK hitos.//
30 nuH3e. dopMyria TOHKOW JTMH3BI. 23.12.202 nommorexa LIOK hitps:/
m.edsoo.ru/ffOcddle
YBesmueHue JIMH3bI 4
31 JlaboparopHas paboTta «VccieqoBanue




CBOMCTB U300pakeHHUH B JIMH3aX»

27.12.202
4

Hucniepcusi cBeTa. COXHBIN COCTaB

32 6esoro ceeta. LiBeT. JTabopaTtopHas 10.01.202
pabota «HabJtrojeHre JUCTIepCUM CBETa» 5
33 Nurepdepenius ceta. [Judpakius cBera. 13.01.202 bubnuoreka LOK https://
MubpakioHHast peméTka . R m.edsoo.rw/ff0ced22
34 ITonepe4yHOCTBb CBETOBBIX BOJIH. 17.01.202 bubnuoreka LIOK https://
[Monsipu3aiiys cBeTa c R m.edsoo.ru/ff0cf02e
OnTtryeckuie MpUOOPHI U yCTPOICTBA
35 PUDOPE! ¥ yeTP " 20.01.202
yCJI0BUsI MX 6e301acHOro NpUMeHeHust c
['paHuLIBbl TPUMEHUMOCTH KJ1aCCUYeCKOU b OK hitoss//
36 MexaHUKU. [TocTynaTel crieljuaabHOM 24.01.202 nomotrexa HOK hutps:/
m.edsoo.ru/ff0cf862
TEOPUM OTHOCHUTETbHOCTH 5
OTHOCUTENBHOCTH OJHOBPEMEHHOCTH. Bu HOK hitps:/
nbnoreka ttps:
37 3 27.01.202
ame/ijieHle BpeMeHU U COKpallleHre . edsoo.ru/ff0cfad?
JJTUHBI 5
OHeprusi U UMITyJIbC PeJISTUBUCTCKOMN Bub OK hitos/
38 yactyLpl. CBsI3b MacChl C SHEPruen U 31.01.202 nommorexa LIOK hitps:/
m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHeprus MOKOost 5
39 KonTponbHas pabota «OnTrka. OCHOBBI 03.02.202 bubmoteka LIOK https:/
CTIeLaIbHOM TEOPHUH OTHOCHUTETbHOCTH» ) . m.edsoo.rw/ff0cf6f0
40 ®otoHsl. ®opmyiia [1naHka. DHeprus u 07.02.202 Bbubmoteka LIOK https://
UMITyJIbC (pOTOHA o m.edsoo.ru/ffOcfel6

5




OTKpbITHE U UCCeloBaHue (poTod(deKTa.

bubmioteka LIOK https://

41 10.02.202
Onwrte! A. I'. CtoneToBa 5 m.edsoo.ru/ffOcffc4
3akoHbl poToaddekTa. YpaBHeHUe Bub OK hitos:/
42 OiHiuTelHa A5 PoTo3ddekTa. «KpacHas 14.02.202 nomnorexa LIOK hitps:/
m.edsoo.ru/ff0d015e
rpaHuiia» poroaddekTa 5
43 HaBnenue cBeta. OnbiThe [1. H. Jlebeaera. 17.02.202 bubmioteka LIOK https://
XuMuueckoe fIeficTBre cBeTa - o m.edsoo.rw/ff0d04a6
TexHHWYecKue yCTPONCTBa U MpaKTUyecKoe
44 npuMeHeHue: (OTO3/1eMeHT, (POTOJATUHK, 21.02.202
coJtHeuHast baTapesi, CBeTOAMO/ 5
45 Perienue 3azau 1o teme «371eMeHThI 24.02.202 bubmioteka LIOK https://
KBAaHTOBOU OTITUKI» c o m.edsoo.ru/ff0d0302
Mopgens aroma ToMmcoHa. OnbITHI Buf LOK htps:/
nbnoreka ps:
46 P - . 28.02.202
e3epdop/a Mo paccesiHUIO O-YaCTHUL] . edsoo.rw/f0d091a
[TnaHeTapHasi Mo/ie/lb aTOMa 5
47 Tocrynats: Bopa 03.03.202 | Bubmorea HOK hitps://
c m.edsoo.ru/ff0d0afa
N3nyuenue u norJioijeHue GOTOHOB MPU
48 riepexozie aToma C OJHOTO YPOBHS SHEPrUur 07.03.202 bubmiotera HOK hrps:is
pexoA . A P P o m.edsoo.rw/ff0dOafa
Ha Jpyrov. Buzsl criekTpos 5
BosHoBeIe cBoiicTBa yactull. BosHel e
49 Bpoiins. KopnyckyasipHO-BO/THOBOM 10.03.202 bubmoteka 110K https:/
nyanusM. CIIOHTaHHOE U BBIHYKIEHHOe c o m.edsoo.ru/ff0d0ca8

u3/lyyeHue




OTKPBITI/IE PaAHOaKTHUBHOCTH. OnbIThI

bubnuoreka LIOK https://

50 Pe3epdopja 1o ornpeiesieHH0 COCTaBa 14.03.202 . edsoo.rwf fO]jO ¢ d2_p_
PaZiIM0aKTUBHOT'O U3/TyUYeHUs 5
CaoticTBa anb(a-, beta-, ramma-

51 W3nyueHus. BivsgHue paauoakTUBHOCTH 17.03.202
Ha >KUBbIe OPraHU3MbI 5
OTKpbITUE IPOTOHA U HEUTPOHa.

5 W3otormbl. Anbga-pacrnafi. D/1IeKTPOHHBIN U 21.03.202 bubmmoreka LIOK https:/
TO3UTPOHHBIN OeTa-pacraf,. ["'amma- 5 m.edsoo.ru/ff0d1162
v3/ly4yeHue
OHeprus CBsI3U HYKJIOHOB B siJipe.

53 AnepHble peakiyu. f1epHbIM peakTop. 31.03.202 bubsmoreka LIOK https:/
[TpobJsiembl, TTePCIIeKTUBBI, IKOJIOTHUECKHEe 5 m.edsoo.ru/ff0d1356
acCreKThl si1ePHOM SHePreTUKU
DJieMeHTapHbIe YacTUllbl. OTKpLITHE
1o3uTpoHa. MeTozibl HaO/MoIeHNs U

54 perucTparnyy 3/J1eMeHTapHbIX YaCTHULI. 04.04.202 bubmioteka LIOK https://
Kpyrbiii cton «®yHgaMeHTaIbHbIe 5 m.edsoo.ruw/ff0d0e38
B3auMo/eiicTBus. EAMHCTBO dur3nueckoi
KapTHHBI MUDa»

OTarnbl pa3BUTHS aCTPOHOMUU.
[TpuksiagjHOEe 1 MMPOBO33peHUeCKoe

55 3HaUYeHHe aCTPOHOMUU. BI/I{[ 3BE3HOr0 07.04.202
Heba. Co3Be3zust, IpKUe 3BE3/Ibl, TUIAaHETHI, 5
YX BUAUMOe BKeHue. ComHeyHast
cucremMa

56 Comnnue. ComHeyHasi akTUBHOCTb.

Ncrounuk sHeprun CosHLa U 3BE3], 11.04.202




3BE3/1bl, UX OCHOBHbIE XapaKTePUCTUKHU.
3BEé3/1bI [7IaBHOM I0C/Ie/|0BaTeIbHOCTH.
BuyTpenHee cTpoeHue 3B€3,.

57 14.04.202
CoBpeMeHHbIe Mpe/CTaB/IeHus O .
MIPOMCXOX/IeHNH U 3Bo/roLuK CosHLa U
3B63]]

Mneunslii [Iyte — Hama ["anaktyka.

- [TonoxxeHue U IBUW>KeHHe (EonHua B 18.04.202
INanakTtuke. ['aslakTKY. YEpHBIE AbIPHI B c
s/ipax raJakTHK
Bcenennasi. Pazberanue ranaktuk. Teopus

59 Bosbioro B3peiBa. PenukroBoe 21.04.202
v3nyueHuve. MerarajiakTuka 5

60 HepertrieHHbie ipo61eMbl aCTPOHOMHM 25.04.202

5

61 KonTtponbHast paboTta «DieMeHThbI 78.04.202
aCTPOHOMUH U aCTPODUIUKU» .
O6o06marouit ypok. Ponb pusuky u
aCTPOHOMUU B 3KOHOMHUYECKOH,

62 TeXHOJIOTUUeCKOM, COI[UaIbHOMN 1 05.05.202
3TUUECKOU cepax /1esTelbHOCTH 5
yesioBeKa
O6ob6maroiuit ypok. Ponb u MecTo

63 (hU3UKY ¥ aCTPOHOMHH B COBpEMEHHOM 12.05.202
Hay4HOM KapTHHe MUpa 5




O6ob6maroiiuit ypok. Ponb ¢usmueckoit

64 Teopuu B (POPMUPOBAHWH TIPe/|CTaBlIeHN 1 16.05.202
0 (hv3nUeCcKoM KapThHe MUpa 5
O6o01aroLuil ypoK. MecTo hU3HUecKou
65 KapTHUHBI MUpa B 0011[eM psify 1 19.05.202
COBpEMEHHBIX eCTeCTBeHHO-HayUHbIX c
Tipe/iCTaB/IeHUM O TIPUPO/ie
66 Pe3epBHbIN ypoK. MarHurtHoe ToJie. 1 93.05.202
DneKTpOMarHyWTHasi MUHAYKLHS :
67 PesepBHbIii Xpox. Onrtuka. OCHOBBI 1 96.05.202
CreliuaJbHOW TeOprUr OTHOCUTETbHOCTH c
68 Pe3epHbliii ypok. KBaHToBasi pusmka. 1 97 05.202 bubmioreka LIOK https://
DnemMeHThbl aCTPOHOMUU U aCTPOGHU3UKU 5 o m.edsoo.ru/ff0d1784
OBUIEE KOJIMYECTBO YACOB I10 68

I[TPOI'PAMME




Tembl MPOEKTHLIX U UCC/IEA0BATE/TIbCKMUX paﬁoT

V3roToBneHre KaTyIKU UHIYKTUBHOCTH U SKCIIepUMeHTalbHOe UCC/IeloBaHre
3aBUCHMOCTH UHJYKLIMOHHOTO TOKA B Hell OT Pa3/IMUYHbIX ()aKTOPOB.
MojenvpoBaHue r'Mpo- WM TeIJIOBOM 3jieKTpocTaHliuu. Pacuet ee KII/I.
V3yuenue nHTepdepeHIMN U JU(pakLiMi BOJH Ha PUMepe BOJIH Ha MOBEPXHOCTU
JKUJKOCTH.

Co3gianve 5KCrepuMeHTaTIbHOU YCTaHOBKH [I/1s1 UCC/IeJOBaHMs SIBJIEHUS
VHTep(epeHLuM CBeTa.

CpaBHeHMe H/ieit KIacCUUecKoW v KBAaHTOBOUM (PU3WKU B 00BSICHEHUM CTPOEHUS
aToMma. /leTepMHUHN3M U BePOSTHOCTb.

HEPE‘IEHL KOHTPOJ/IbHO-U3MEPHUTE/IbHbIX MaTe€PHUA/I0OB

HMara KoHTposibHasi padoTa
07.10.24 KonTtposbHas pabota Ne 1 «MarauTHoe moJjie. D/ieKTpOMarHUTHasI
VIHTYKLIMS»
06.12.24 KonTposbHasi paboTta Ne 2 «KosiebaHust ¥ BOJTHBI»
03.02.25 KonTposbHast pabota Ne 3 «Ontrka. OCHOBBI CrieliMa/IbHON TeOprr
OTHOCHUTEIbHOCTU»
28.04.25 KonTposbHast paboTta Ne 4 «371eMeHTbI aCTPOHOMUU U aCTPOMUIUKI»




YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IBHOI'O ITPOLIECCA

OBA3ATEJ/IBHBIE YUEBHBIE MATEPUAJIBI )11 YAEHUKA

» dusuka, 10 knacc/ Msikuines I'.41., ByxoBijeB b.b., Cotckuit H.H.; ox pefakiyeti [TapdeHTbeBoii
H.A. AkioHepHoe o6iriectBo «/3aarenscTBO «IIpocBeliieHye»

» ®usuka, 11 knacc/ Mskumes I'.J1., ByxoBues b.b., Yapyrun B.M.; nop pegakiueii [1apdeHtseBoit
H.A. AxinoHepHoe o61riectBo «M3marenbctBo «IIpocBelieHye»

* ActpoHomust 10-11 knacc/ BoponioB-Benbsimutos B.A., CtpayT E.K. OO0111ecTBO € OrpaHUueHHOU

OTBeTCTBeHHOCThIO «[JPODA»; AkioHepHOe o61ecTBO «M31aTenbcTBO «IIpocBeleHue»

METOJUYECKUWE MATEPUAJIBI VI YUUTEJIA

A.TI. PoivMkeBuy 3agaunuk «Pusrka 10-11» M: Ipocda 2002

JI.A. Kupuk CamocTosiTeNIbHBIE ¥ KOHTPOJIbHBIE paboThl, ®u3mka 10, 11, M: UJIEKCA - 2016
[Tepenbman f1.M1. 3aHumarensHas ¢usvka. Ku. 1,2- M.: Hayka, 1986

[Mepensman S.W. 3HaeTe siu Bbl (pu3uKy.- M.: Hayka, 1986

H.U. 3opuH OnekTuBHBIN Kypc «MeTozbl pelienus ¢pusnyeckux 3agau» M: BAKO — 200

IINUOPOBLIE OBPA30OBATEJ/IBHBIE PECYPCHI 1 PECYPCBI CETU NHTEPHET
https://m.edsoo.ru/7f41bf72

http://school-collection.edu.ru/catalog/pupil/?subject=30
http://festival.1september.ru/

https://urok.apkpro.ru/

https://videoteka.apkpro.ru



Ne

ypoKa
B

KTII
12

14

10

40

49

57

@®opmbl yueTa pabdoueii IPorpaMMbl BOCITUTAHUS

Hara

11.10.24

18.10.24

04.10.24

07.02.25

10.03.25

14.04.25

Tema ypoka

CBo0OoHbBIC H
BbIHY)K/IeHHbIE
3/IeKTPOMarHUTHbIE
Ko0/1e0aHuA
ITepeMeHHBIN

BHEKTPI/I‘—IECKI/Iﬁ TOK.
KoJsie6aTe1bHBIN KOHTYP.
CBoOoHbIE
3/IEKTPOMAarHUTHbIE
Ko/ie0aHHs B H/[ea/IbHOM
Ko/ie0aTe/TbHOM KOHTYpe.
AHanorusi Mexay
MeXaHUYeCKUMH U
3/IeKTPOMarHUTHBIMHU
KO/Ie0aHUAIMH.
O0o0marmui ypok
«MarHuTHoe 1oJie.
JJIeKTPOMarHuTHas
HH/YKI[HSD

®oToHbI. Popmy.a [1nanka.
OHeprusi 1 UMIYJIbC (POTOHA

BosiHOBBIE CBO¥ICTBA YaCTHII,

Bosnbl e bpoiins.

KopnycKynsapHo-BO/JTHOBOM

Aya/IU3M. CrnioHTaHHoOe U

BBIHY)XA€HHOE U3/IyYeHHeE.

3Bé3/bI, MIX 0CHOBHbIE
XapaKTepUCTHKU. 3Bé3/bl

IJIaBHOM N0C/1e/j0BaTe/IbHOCTH.
BHyTpeHHee cTpoeHHe 3Bé3/.

CoBpeMeHHBIe NIpejCTaB/IeHUA
0 NMPOHMCXO0XK/AeHHH U 3BO/TIOLIHU

CoHiia u 3B€37.

HaumeHoBaHue
MeponpuATUA
MexayHapoaHbIi JeHb
MY3bIKH (My3biKa Kak

(u3nUecKoe AB/IEHHE)

JleHb 3alIUTHI )KUBOTHBIX
(busuosiornueckoe AercTBUE
3/IEKTPHUUYECKOro TOKa)

JleHb yunTess
(mpodopuenTanus)

JIeHb POCCUICKON HayKH
(Poccuiickue yueHsble,
BHecCIIIHe BK/Ia/l B Pa3BUTUH
CBeTOBbIX SIBJICHUH)
MeXAyHapOoJHbIN >KeHCKUM
JAeHb (PoJib )KeHI[UH-(H3UKOB
B Pa3BUTHU HAYKH)

JleHb KOCMOHAaBTHKH
(3HaueHHe KOCMHYeCKOro
PaAuou3/IyuYeHus1)



