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INIOACHUTEJ/IBHASA 3ATINCKA

IMporpamma mo ¢u3rKe 6a30BOro YPOBHS Ha YPOBHE cpefHero obiero obpa3oBaHus pa3paboTaHa Ha OCHOBe
TIO/IOKEeHHWH W TpebOBaHUIA K pe3y/ibTaTaM OCBOEHUSI OCHOBHOW 0Opa30BaTe/bHON MPOrpaMMEl, TIPeACTaBIeHHBIX B
@®Ir'oC COO, a takxe ¢ yuétom (besepanbHOM paboueil MMPOrpaMMbl BOCITUTAHMSI U KOHIIETUK TIPErojaBaHus
yueOHOro mpeamera «®u3nka» B 00pa3oBaTe/bHBIX OpraHm3alusax Poccuiickoli ®epepauuu, peann3yOIIUX
OCHOBHBIe 00pa30BaTe/IbHbIE TPOrPAMMBL.

Copep>kaHye TIpOrpamMMEI 10 (HU3MKe Harpae/ieHo Ha (OpMHUpOBaHKE eCTeCTBEHHO-HAayYHOH KapTUHBI MHUpa
obyuatomuxcsi 10-11 kmaccoB mpu obOyueHud ux ¢Gu3Mke Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-
JesiTeIbHOCTHOTO 1ofxoza. [TporpamMa o ¢wusvke coorBercTByeT TpeboBaHusM PI'OC COO K riaHUPyeMbIM
JIMYHOCTHBIM, TIpeAMETHBIM U MeTalpeJMeTHbIM pe3y/bTaTaM 0OyuyeHMs, a TakKe YUUThIBaeT HE0OXOJMMOCTb
peanM3aliiy MEXIpeJMeTHBIX CBsided (M3MKM C ecTeCTBeHHO-HayuHbIMM YyueOHbIMM IpefMeTaMHu. B Heit
OTIPe/IeNISIIOTCSI OCHOBHBIE TIe/M M3ydyeHUs (U3UKK Ha YPOBHe cpefHero oOujero o0Opa3oBaHWsl, T/IaHUDyeMble
pe3yJIbTaThl OCBOEHHUS Kypca QU3MKU: IMYHOCTHBIE, MeTaripeMeTHbIe, TIpeiMeTHbIe (Ha 6a30BOM ypOBHe).

ITporpamma 1o ¢u3rKe BK/IIOYAeT:

®  [UIaHUpyeMble pe3y/bTaThbl OCBOEHUS Kypca (U3MKU Ha 0a30BOM ypOBHe, B TOM UHC/e TIpeJMEeTHbIe

pe3yJibTaThl 10 rofiaMm 00yueHus;

*  cojepxaHue yueOHOro npeamMera «PuU3MKa» 1o roJiaM 00yueHusl.

du3rKa Kak HayKa 0 HanOosiee OOIIMX 3aKOHaX TPUPOJBI, BBICTyTass B KayecTBe yueOHOro IrpeiMera B
IIKOJIe, BHOCUT CYIIIeCTBEHHbIM BK/aJ, B CUCTeMy 3HaHWH 00 okpysaroujem mupe. [IIKOAbHBIA Kypc (U3UKU —
crucTeMoo0pasyoIuii [Jisi eCTeCTBeHHO-HayUHbIX Y4eOHBIX IpejMeTOB, MOCKOIBKY (H3UdYeckre 3aKOHbI JieXKaT B
OCHOBe TIPOLIECCOB U SIBJIEHWUH, W3y4yaeMbIX XuUMMeH, Ouosnorved, ¢usnueckoil reorpaduell M acTpPOHOMHEH.
Vcrionp30BaHye W akTUBHOE NpUMeHeHHe (U3MUeCKUX 3HaHUM ompejiesiseT XxapakTep M pa3BUTHe pPasHOOOpa3HbIX
TEXHOJIOTHH B cepe SHEPreTHKH, TPAHCIIOPTa, OCBOEHHUSI KOCMOCA, I10JIyUYeHHsI HOBBIX MaTepUasoB C 3aJ@HHBIMU
CBOMCTBaMU W Apyrux. V3yueHue ¢W3MKA BHOCHUT OCHOBHOW BK/aJ B (pOpPMHMpOBaHHE eCTeCTBEHHO-HayUHOMH
KapTUHBbI MUpa o0yuaroumxcs, B popMUpOBaHUe YMEHWH MTPUMeHsITh HayUHbIM MeTOJ, TI03HAHUS TIPH BBITIOTHEHUH
MU yuebGHBIX UCCIeIOBAaHHUH.

B ocHOBy Kypca (pu3uKu 1151 YPOBHS cpeHero o6iiero obpa3oBaHus MOOXKeH Psifi Ued, KOTOpble MOXKHO
paccMaTpUBATh Kak MPHUHLIWIIBI €r0 TIOCTPOEHHUS.

Hoesi yenocmHocmu. B COOTBETCTBHUM C He KypC SIB/ISIETCS JIOTHUECKW 3aBepILEHHBIM, OH COZEPKUT
Marepuas U3 Bcex paszienoB (pr3MKH, BK/IIOUaeT Kak BOTIPOCHI KJIACCUUECKOM, TaK ¥ COBpeMeHHOM (H3UKHU.

Hoesi eeHepanuzayuu. B COOTBETCTBUU C HeW MaTepuan Kypca (pu3uKu oObeJUHEH BOKPYT (DHU3UUECKUX
Teopuid. Begyumm B Kypce siBsieTcsi popMyUpOBaHUe TPeACTaBlIeHN 0 CTPYKTYPHBIX YPOBHSIX MaTepHH, BellleCTBe
U ToJIe.

Hoes eymanumapusayuu. Eé peanusanys mpeprosaraeT MCIONb30BaHWE TYMaHUTApHOrO IIOTeHLMana
¢u3UYeckoll HayKd, OCMBIC/JIEHHEe CBsS3M pas3BUTHS (M3MKKM C pasBuTHeM oOIjecTBa, a Takke C
MHPOBO033peHUECKNMH, HPaBCTBEHHBIMHU U 3KOJIOTHUECKUMH MTpobieMaMu.

Hoess npuknadHoli HanpaenenHocmu. Kypc ¢W3MKH TpeAriosiaraeT 3HAKOMCTBO C IIMPOKUM KPYTrOM
TeXHUYEeCKHUX U TEXHOJIOTHUECKUX MPUJIOKEHUH N3yUeHHBIX TEOPHM U 3aKOHOB.

Hoess skonoeusayuu peanvi3yeTcsi TIOCPEJCTBOM BBeJEHHUS 3JIEMEHTOB COZEP)KaHUs, ITOCBSIIEHHbBIX
9KOJIOTUYECKMM TpobieMaM COBPEMEHHOCTH, KOTOpble CBSI3aHBI C Pa3sBUTHEM TeXHUKH WM TEXHOJIOTHMH, a TaKXKe
o0cyxeHust Tpo0/ieM parjoOHaIBHOTO MPUPOAOIIO/Ib30BaHUs U SKOJIOTHUECKOW 6e30TIacHOCTH.

CTep)XHEBbLIMH 3/leMeHTaMd Kypca (HW3MKA Ha YpOBHe cpefHero o0miero o06pa3oBaHHS SBJISIOTCS
¢uznueckue Teopun (popMypoBaHMe TpeACTaB/IeHUM O CTPYKTYpe TOCTPOeHUs (U3NYeCKOH Teopud, pOsv
(yH/IaMeHTaIbHBIX 3aKOHOB U TIPUHLIMIIOB B COBPEMEHHbIX MPeJCTaB/IeHUsIX O NPUPO/ie, IPaHULlaX MPUMEHUMOCTH
TEOpUH, /IS OIMCAHUsI eCTECTBEHHO-HAayUHBIX SIB/IEHUH U IIPOLECCOB).

CHcTeMHO-ZesITeNbHOCTHBIA TI0/X0, B Kypce (GHM3UKU peanu3yeTcsl Mpexze BCero 3a CYET OpraHd3aliu
SKCIIepUMeHTaNbHOM flesiTe/lbHOCTH oOyuaromuxcs. [t 6a30Boro ypoBHSI Kypca M3MKM — 3TO HCIIO/Ib30BaHHUE
cucTeMbl (DPOHTATBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB W J1abopaToOpHBIX paboT, KOTOpbIe B MporpamMe IO
¢usvke oObeMHEHBI B OOIIMM CIHMCOK YUY€HHYECKUX MPAKTHUeCKUX paboT. BhbieneHue B yKa3aHHOM TepeuHe
J1abopaToOpHBIX paboT, MPOBOJVMBIX [/ii KOHTPOJISI U OLIEHKH, OCYLIEeCTB/ISIETCS yYaCTHUKaMK 00pa3oBaTelbHOro
mpoLiecca UCXOfsl U3 0COOEHHOCTeH TIIaHMPOBAHUS M OCHalleHUs KabuHeTa ¢usuku. [Ipu 3ToM obecrieunBaeTcs
OB/lajieHde O0yvalolMMHCS YMEHUSIMA TIPOBOJWUTH KOCBEHHBIE W3MEDEeHHs, HWCCIef0BaHUsl 3aBUCUMOCTeH
($U3MYeCKUX BeJIMUMH U MOCTAHOBKY OIILITOB 110 TIPOBEPKe TMpe//I0KeHHBIX TUIIOTe3.



Bosibllioe BHUMaHUe Y/ENSeTCs PEILIeHHI0 PACUETHBIX M KAaueCTBEHHBIX 3a7jau. [Ipy 3TOM [/ PaCUETHBIX
3ajlau TPUOPUTETOM SIBJISIFOTCSI 3a/laudl C SIBHO 3aJaHHOW (PU3WUECKOW MOJIE/bI0, TO3BOJISIOIINE MPUMEHSTh
W3yUyeHHbIe 3aKOHbI M 3aKOHOMEDHOCTH KakK W3 OZIHOTO pa3jiesia Kypca, TaK W WHTErpUpys 3HaHUS W3 Pa3HbIX
paszenoB. [Ijisi KaueCTBEHHBIX 3a/jau MPHUOPUTETOM SIBJISIOTCS 3aflaHusl Ha OOBsICHEHWe MpOTeKaHHUs (U3NUecKUuX
SIBJIEHUH ¥ TIPOLIECCOB B OKPY’KAIOIIEH »K13HH, Tpebyrope BeiOopa GU3MUecKol MOJeNu [Jisi CUTyaLiy TIPAKTHKO-
OPHEeHTUPOBAHHOI'O XapaKTepa.
B cootBerctBuM c TpeboBanusmu PI'OC COO kK MarepUaIbHO-TEXHUUECKOMY 00eCreueHur0 yueOGHOro
nporjecca 6a3o0BBId ypoBeHb Kypca (PM3MKM Ha ypOBHe cpefHero o0iiero o0pa3oBaHWs [O/DKEH W3y4yaTbCs B
yC/IOBUSIX TIpeIMETHOTO KabrHeTa (pM3MKU WM B YCIOBUSIX MHTErPUPOBAHHOIO KabMHeTa NpejMEeTOB eCTeCTBEHHO-
HayyHOro 1jUK/a. B kabuHere ¢u3mky 10/DKHO OBITH HeoOX0AKMOe s1abopaTopHOe 060pyA0OBaHNeE [i/1sl BBITTOHEHUS
yKa3aHHBIX B [IporpaMme 110 ¢pHU3MKe yueHNUeCKUX NpakTUYecKux paboT U 1eMOHCTpajuoHHOe 060pyAoBaHue.
[HemoHcTpaljuoHHOe o06opyZoBaHUe (GOPMUPYeTCS B COOTBETCTBUM C IIPUHLIMIIOM MHHUMAaJIbHON
JIOCTaTOUHOCTU U 0OeCreurBaeT MOCTAHOBKY MEPEUNC/IEHHBIX B TIPOrpaMMe Mo (DU3MKe KIIFOUEBBIX J€MOHCTPALUi
[JI1 WCCe[OBaHUSl W3y4YaeMbIX SIBJIEHWM M TPOLIECCOB, SMITUPHUYECKUX W (YHJAMEHTa/lbHBIX 3aKOHOB, HX
TeXHUUECKUX MPUMeHEeHUH.
JlabopatopHoe 000pyZOBaHKe /ISl YUeHHUeCKHUX MPAaKTUUeCKUX paboT GOpMHUDPYETCs B BUle TEMAaTHUECKUX
KOMIJIEKTOB M 00ecrieuriBaeTcsi B pacuéTe OfHOTO KOMILJIEKTa Ha JBYX oOyuaromuxcs. TeMaTHuecKrde KOMILJIEKTHI
sabopaTopHOro 00OpYZOBaHMSI [O/DKHBI OBITH TOCTPOEHBI Ha KOMIUIEKCHOM HCIIO/Ib30BAHUM aHA/OTOBLIX U
1pOBLIX MPHUOOPOB, a TAK)Ke KOMITBIOTEPHBIX U3MEPUTENBHBIX CHCTEeM B BHJe LU(POBLIX 1ab0paTOpHid.
OCHOBHBIMH Lie/IIMU U3yueHHs1 HU3UKHU B 001jeM 00pa30BaHUH SIBJISIFOTCS:
¢  (opMHpOBaHHe WHTepeca ¥ CTpeM/IeHHsl 00yJarouXxcsi K HAyUHOMY M3YUeHUIO MPUPOJBI, Pa3BUTHE UX
WHTeJUIeKTyalbHbIX U TBOPUYECKHUX CIIOCOOHOCTEH;

®  DpasBUTHe IIPeACTaBlIeHUN O HAyYHOM MeToZe TMO3HaHUs M (OPMHMPOBAaHHE HCC/IeA0BaTeNbCKOro
OTHOLLEHUS K OKDPY)KalOILUM SIBJIEHUSIM;

e  (opMHpOBAaHWE HAYUHOTO MHUDOBO33DEHMs KaK pe3y/bTaTa M3yueHHs OCHOB CTPOEHMs MaTepuu M
(yHIaMeHTaIbHBIX 3aKOHOB (DU3UKY;

*  (opMHUpOBaHHE yMEHUH OOBSCHATH SIBJIEHWS C HUCIOb30BaHWEM (DU3MUECKUX 3HAHWH W HAy4HBIX
[l0Ka3aTesbCTB;

*  (HopMHUpOBaHUE MPeACTABIeHNI 0 POy HU3MKHW [JIs1 Pa3BUTHS JPYTHX eCTeCTBEHHBIX HayK, TEXHUKH U
TeXHOJIOTHH.

Hoctiwkenne 3THX Liefell obecrieurBaeTCsl pellleHHeM C/ie[YIOIUX 3aflad B MpOLiecce M3YyUeHHs Kypca
(hu3MKM Ha ypOBHE cpefiHero o61ero 06pa3oBaHust:

* mpuobpeTeHue CUCTEMBI 3HAaHUH 00 00IMX HU3UUECKUX 3aKOHOMEPHOCTSIX, 3aKOHAaX, TEOPUSIX, BK/IIOYast

MeXaHHKY, MOJIEKY/ISIPHYIO GU3UKY, 371eKTPOIUHAMIKY, KBAHTOBYIO (DM3MKY U 3/IeMeHTbI acTPO(U3HKY;
*  (¢opmMHUpoBaHHe YMeHHI NPUMEHSTh TeOpeTUUecKue 3HaHWs [Jis OObsICHeHUs (PU3NUeCKUX SIB/IEHUH B
TIPUPO/ie U 151 IPUHATUS IPAaKTUUEeCKUX PellleHn B T0BCeJHeBHOM >KU3HY;

®  OCBOEHHE CIOCOOOB pEIleHHs] Pas/MuUHBbIX 33[ad C fBHO 33[jaHHOM (u3Mueckodl Mogesnblo, 3ajau,
TMO/Ipa3yMeBaloIMX CAMOCTOSITE/TbHOE CO3/jaHre (PU3HUECKON MOJIEU, afieKBaTHOM YC/IOBUSIM 3ajauy;

®  TOHUMaHWe (U3UYECKUX OCHOB U MPUHLUIOB AEHCTBUS TEXHUUECKUX YCTPOWCTB U TEXHOMTOTMYECKMX
TMPOLIECCOB, UX BJIMSTHUS HA OKPY>KAKOLIYI0 CpeJy;

®  OBJaZieHHe MEeTOZlaMU CaMOCTOSITEJIbHOTO TVIAHUPOBAHUS U TPOBeZIeHUsT (M3NUYeCKUX SKCIIePUMEHTOB,

aHa/nM3a ¥ UHTepIIpeTaLyy HHPOPMaLH, Orpe/ie/ieHust J0CTOBEPHOCTH MOTYUeHHOTO Pe3yJIbTara;

®  Co3/laHMe YCJIOBUHA [J1sl pa3BUTHSI YMEHUN NIPOeKTHO-HCC/Ie/j0BaTeIbCKOM, TBOPUECKOH /1esITeIbHOCTH.

Ha usyuenue ¢usviku (6a30Bblii ypOBeHb) Ha ypOBHE CpeJiHero obiero obpasoBanust 0TBOUTCs 136 uacos:
B 10 kacce — 68 uyacoB (2 yaca B HeZiesi0), B 11 Knacce — 68 yacoB (2 yaca B HeJ|eto).

Ipepsiaraemblii B mporpaMMe 10 ¢u3MKe IepeueHb 1ab0OpaTOPHBIX W NPAKTHUECKUX paboT sBseTCs
DEeKOMeH/IOBaHHBIM, yuWTelb JenaeT BbIOOD IpoBefieHUs] /1abopaTOpHBIX paboT U OMBITOB C  YUETOM
WHJUBU/Ya/lIbHBIX 0COOeHHOCTel 00yJarouxcsl.



COJEPXXAHUME OBYYEHUA

10 KVTIACC

Paspen 1. ®u3uKa ¥ METOAbLI HAYYHOI'0 II03HAHUSA
dusrka — Hayka o mpupofie. HayuHble MeToApl MO3HAHUSI OKpYy»Karouero mMupa. Posb 3KcrnepuMmeHTa U
TEOpHH B TIpoLiecce M03HaHUs NIPUPO/bl. DKCIIEPUMEHT B (pU3MKe.
MopenvipoBaHue (pu3MUeCKUX sIBJIeHUN U mpotjeccoB. HayuHble rumoressl. @u3nyeckue 3aKOHbI U TEOPUHU.
I'paHuLIbl MPUMEHUMOCTH (PHU3MYeCKUX 3aKOHOB. [IpHHIIMI COOTBETCTBUS.

Pomb um Mecto ¢u3MKd B GOPMHUPOBAaHMM COBPEMEHHOH HAay4HOH KapTHMHBI MMpa, B TPaKTUYeCKOH
JleATe/IbHOCTH JIIoel.

Lemoncmpayuu

AHanoroBsle U qu)pOBbIe HU3MepHuTe/IbHbIE HpI/IGOpr, KOMIIBIOTePHbIE JaTYUKU.

Pa3pen 2. MexaHnukKa
Tema 1. Kunemamuka

Mexanuueckoe ABrKeHre. OTHOCHTE/IBHOCTh MeXaHUUeCKOro JiBrkeHus. Crucrema oTcuyéra. TpaeKkTopusl.

[epemetrieHne, cKOpoCThb (CpefHsisi CKOPOCTb, MTHOBEHHasi CKOPOCTh) M YCKOPeHHe MaTepHalbHOM TOUKH,
VX TIPOEKLIMY Ha OCH cHcTeMbl KoopAuHaT. CrokeHre repeMelrieH|H 1 C10’KeHre CKOpOCTeH.

PaBHOMepHOe U paBHOYCKOpPeHHOe TpsiMosiMHeliHoe JBibkeHWe. ['paduiky 3aBUCHMOCTM KOOpZUHAT,
CKOPOCTH, YCKOpPeHHSs, TYTH U NepeMellieHus] MaTeprUaibHOM TOUKHU OT BpEMEHH.

CBoboHoe raieHye. Y cKopeHUe cBOOOJHOTO MafieHusl.

KpuBonuHeiiHoe fBrKeHre. [IBIKeHHe MaTepuaabHOM TOUYKM 110 OKPY>KHOCTH C TIOCTOSIHHOM IO MOZYJIFO
CKOpPOCTBIO. YT/IOBasi CKOpPOCTb, JMHeHHas cKopocTb. Ilepwos u uacrtora oOpaijeHus. LleHTpocTpemuTenbHOe
yCKOpeHUe.

TexHUUeckue YCTpOMCTBa M IpaKTWYeCKOe NpUMeHeHue: CIHUJOMeTp, ABWKEeHWe CHaps/oB, LielHble U
peMéHHEIe Tepeaun.

Lemoncmpayuu

Mogenb cucTeMbl OTCUETa, WIIFOCTPALUsA KUHeMaTHYeCKUX XapaKTepPUCTUK JIBHKEHUS.

[Tpeobpa3oBaHre ABM>KEHUH C UCIIOIb30BaHUEM TIPOCTHIX MeXaHU3MOB.

[TageHue Ten B BO3AyXe U B pa3peXeHHOM MPOCTPAHCTBeE.

HabsrozieHue ABMKeHUs Tesa, OPOILeHHOT0 107 YI/IOM K TOPU30HTY M TOPH30HTAJIBHO.

Vi3amMepeHue yCKOpeHHsl CBOOOAHOTO MaJieHHsl.

HamnpasriieHye CKOPOCTH NIPY ABUKEHUU T10 OKPY>KHOCTH.

Yuenuueckuil sKkcnepumenm, 1a6opamopHble pabomal

V3yueHne HepaBHOMEPHOTO JIBI)KEHUS C LieJIbI0 OIpe/ie/leHrs] MTHOBEHHO!H CKOPOCTH.

NccnepoBanrie COOTHOLIEHUSI MeXAy MyTSIMH, NPOWJEHHBIMUA TeJOM 3a I[0C/e[oBaTe/lbHble paBHbIE
TIPOMEKYTKU BpeMeHH IPU PaBHOYCKOPEHHOM JIBWKEHHUH C Haya/bHOM CKOPOCTBIO, PABHOW HYJIIO.

V3yueHue nBI>KeHUS LIapyKa B BA3KOW XKUJKOCTH.

V3yueHue JBVKEHUS Tesia, GPOIIEHHOT0 FTOPU30HTA/TBHO.

Tema 2. Junamuka

[MpuHUMD oTHOCKTenbHOCTH ["anues. IlepBoiii 3akoH HetoToHa. MiHepLiuaibHbIe CCTeMBI OTCUETA.

Macca Tena. Cuna. IlpuHiun cyneprio3uiuu cun. Bropoit 3akoH HbroToOHa [y MaTepualbHON TOYKH.
Tpetwuit 3akoH HbloTOHA 717151 MaTepranbHbIX TOUEeK.

3axkoH BceMUpHOro TsaroteHus. Cuna Tsbkecty. IlepBasg KocMyUuecKkasi CKOpPOCTb.
Cuna ynpyroctu. 3akoH I'yka. Bec tena.
Tpenve. Buzpl TpeHust (TIOKOs, CKOJb)KeHus, KaueHus1). Cusa TpeHusi. Cyxoe TpeHue. Cusa TpeHuUs

CKOJIbXKE€HHSA U CHJIa TPEHUA MMOKOA. KOBCl)Cl)I/ILII/IEHT TpeHusd. Cuna COMpPOTHUBJIEHUS TIPpU ABW)XE€HUU TeJla B )XKUAKOCTH
WJIN ra3e.

IMocTynaTe/nbHOE U BpallaTe/IbHOe ABIKeHHe abCoII0THO TBEPOTO Tea.
MoMeHT CHJTBI OTHOCHUTEBEHO OCH BpalljeHust. [11edo crsibl. Y C/I0BHSI paBHOBECHS TBEP/IOTO Tera.

TexHuueckue yCTPOMCTBA U IpaKTUUYeCKOe TpPUMeHeHWe: TMOJIIUIHUKY, [BIKEeHHe HCKYCCTBEHHBIX
CITyTHUKOB.

Hemoncmpayuu
SIBneHue UHEPLIUU.



CpaBHeHHe MacC B3aUMO/IeHCTBYIOIIUX Tell.

Bropoii 3akoH HeroToHa.

W3mepenue cuil.

Cnoxxenue cui.

3aBUCHMOCTb CHJIBI YIIPYTOCTH OT AedhopMarLiyy.

HesecomocTs. Bec Tea npy yCKOpeHHOM IOALEME U [1aJjeHUH.

CpaBHeHue CHJI TPeHUsI TTOKOsl, KaueHUsl U CKOJIb>KEeHHSI.

YcnoBus paBHOBecUs TBEpPAOro Tesa. Bujbl paBHOBeCHsL.

YueHuueckutl 3xcnepumeHm, 1abopamopHble pabombi

Vi3yueHue ABr>KeHUs1 OpyCKa M0 HaK/IOHHOM TIJIOCKOCTH.

ViccnenoBaHye 3aBUCHMOCTM CWUJI YIIPYTOCTH, BO3HUKAIOLUMX B TIPY)KMHE M PE3VHOBOM o0Opasle, OT UX
Iedopmariyu.

HVccnenoBanye ycnoBrii paBHOBeCHS TBEPZIOTO TeJla, UMeIOIlero 0Ch BpalljeHusl.

Tema 3. 3aKOHbI COXpaHeHUsl 8 MeXaHUKe

ViMnynbc MaTepuanbHOM TOUKM (Tesa), CHCTeMbl MaTepHanbHbIX TOYeK. VIMIy/abC CHMBI U U3MeHeHHe
VMIy/bCa Tesla. 3aKOH COXpaHeHUs! UMITyJIbca. PeakTUBHOe [BIDKeHUe.

Pabota cubl. MOIHOCTE CHJIBL.

KuHeTrueckasi SHeprusi MaTepHabHON TOUKU. Teopema 00 U3MeHeHHH KMHEeTHUYeCKOH SHePTyH.

IMoreHiuanbHas 3Heprus. IloTeHuyanbHas SHeprys ynpyro AedopMUpOBaHHOMN MPY>KUHBI. [1oTeHIManbHas
SHeprus Tesa BOIM3H MOBEPXHOCTH 3eMJIH.

IToTeHUManbHBlE W HeTNOTeHLalbHble CHbl. CBsi3b pabOThl HeNMOTeHLMAAbHBIX CHJI C H3MeHeHHeM
MeXaHUYeCKOW SHepryuu CUCTeMbI TeJl. 3aKOH COXpaHeHHs MeXxaHU4eCKol SHepruu.

Yrpyrue u Heynpyrue CTOJKHOBEHUSL.

TexHrWvecKue YCTpPONCTBA U TMpaKTHUeCKOe IIpUMeHeHue: BOJOMET, KOIEp, MpPYKUHHBIA MHUCTOJIeT,
JIBIDKEHUEe pakKer.

Lemoncmpayuu

3aKOH COXpaHeHHUsI UMITyJIbCa.

PeakTHBHOe [IBIDKeHUe.

[Mepexo/ MOTeHUATBHOW SHEPIHY B KWHETUYECKYHO U 06paTHO.

Yuenuueckuil akcnepumenm, nabopamopHble pabomal

V3yueHre abCOMOTHO HEYIIPYTOro yAapa C MOMOLIBIO JBYX OJMHAKOBBIX HUTSHBIX MasiTHUKOB.

VccnenoBanre cBsisu paboThl CHJIBI C M3MEHEeHHeM MeXaHW4YeCKOH SHepruu Teja Ha IprMepe PacTsDKeHHs
PEe31HOBOI0 XXI'yTa.

Pa3pen 3. Moieky/isipHas ¢pu3nKka 1 TepMOANHAMHUKA

Tema 1. OcHo8bl MOsIEKY/ISIPHO-KUHEMUYeCKOLl meopuu

OCHOBHBIE TIOJIOKEHHUST MOJIEKY/IIPHO-KMHETHUeCKOH TeOprH M WX OIMbITHOe 000CHOBaHWe. BpoyHOBCKoe
mewkenve. nddysus. XapakTep JBWKEHHS U B3aMOJEMCTBHS YacCTWI] BelecTBa. MoJie/I1 CTPOEHMs T'a30B,
JKUJIKOCTel Y TBEP/IBIX TeJsl M 00bsICHeHHe CBOWCTB BeIljeCTBa Ha OCHOBe 3THX Mogeneil. Macca 1 pa3Mepsl MOJIEKYT.
Komuectso Bewectsa. ITocrosiHHas ABorazpo.

TerutoBoe paBHOBecue. Temmeparypa u eé usmepenue. [llkana temmnepatyp Llenscus.

Mopgenb uzeansHOro rasa. OCHOBHOe ypaBHEeHHe MOJIEKY/ISIPHO-KMHETHUeCKO Teopruu HJearbHOro rasa.
AbGcomoTHas TemriepaTypa Kak Mepa CpeJJHel KWHeTUUeCKOM 3Hepruy TeTUIOBOTO ABM)KEHHs JacTur] rasa. Illkana
temrnepatyp KenbeuHa. ['a30Bbie 3akoHBL. YpaBHeHre MeHzeneeBa—Knareiipona. 3akoH [lansToHa. V3ompotiieccs B
W/lea/IbHOM rase C IOCTOSIHHBIM KOJIMUecTBOM BelljecTBa. I'pacrueckoe mpejcTaB/ieHre U30IPOLIECCOB: M30TepMa,
n30xopa, uzobapa.

TexHHUYeCKHe YCTPOMCTBa U MPaKTU4YeCKoe NIpUMeHeHHe: TepMoMeTp, 6apomeTp.

Lemoncmpayuu

OmbITel, JOKa3bIBAKOLIMe JMCKPeTHOE CTPOeHHe BelllecTBa, (Gororpaguy MOMEKyJ OpraHnyecKuX
COoeIMHEHUH.

OmbiTe! TI0 U (Y3UM )KUAKOCTEH U ra3oB.

Mo/iesis GPOYHOBCKOTO JBW>KEHHUS.

Mogens onbrta HITepHa.

OmbITHI, JOKa3bIBaIOIIYE CyII[eCTBOBAHNE MEXXMOJIEKY/ISIPHOIO B3aUMO/|eCTBYSI.

Mogens, WUTIOCTPUPYIOLLAs IPUPOAY JaB/IeHus ra3a Ha CTEeHKU COCy/ia.



OTbIThI, WUTIOCTPUPYIOLLMEe YPaBHEHNE COCTOSTHUS H/lea/TbHOTO T'a3a, U30TpOLieCChl.

YueHuueckull 3xcnepumeHm, 1abopamopHble pabombi

OrmpefiesieHre MacChl BO3lyXa B K/IaCCHOW KOMHAaTe Ha OCHOBe M3MepeHHI 00béMa KOMHATHI, aBleHUs U
TeMIlepaTyphl BO3JyXa B HeH.

VccnenoBanye 3aBUCMMOCTH MEXKY IapaMeTpaMM COCTOSTHUST pa3pe)KeHHOTo Ta3a.

Tema 2. OcHO8bI MEpMOOUHAMUKU

TepMogrHaMUUecKass CHUCTeMa. BHYTpeHHsisi SHeprusi TepMOJWHAaMUUeCKOM CHUCTeMbl U CTOCOOBI eé
usMeHeHnst. KoymidyectBo TersioTel W pabota. BHyTpeHHsisi SHeprusi OJHOATOMHOIO H7ZleajJbHOTrO Trasa. Bupipl
Terjioriepefjauk: TeIsIoNPOBOJHOCTb, KOHBEKLMS, W3/IyueHue. Y[enbHas TeIJIOEMKOCTb BelljecTBa. KoMuecTBo
TEIJIOThI NIPY TerIonepesaye.

ITonsitie 06 agmabatHoM mpouecce. IlepBblif 3aKOH TepMOAWHaMUKM. [IpuMeHeHHe IepBOTrO 3aKOHA
TepMOJMHAMHKU K K3omporeccaM. ['padrueckas nHTepripeTarys paboThI rasa.

Bropoii 3akoH TepMoiuHaMUKK. HeobpaTUMOCTh MPOLIECCOB B TIPHPO/IE.

TeruioBble MalllMHbI. [IPUHLUNBI JeHCTBUS TEIUIOBBIX MallMH. IIpeoOpa3oBaHUsl SHEPTHU B TEIUIOBBIX
MamrHaxX. KosdduipeHT rosie3Horo felcTBrs TeruioBo MamuHbl. Lukn KapHo u ero Ko3d¢uryedT mone3Horo
JeHCTBUsL. DKOJIOTHYeCcKre MPo6JieMbl TeT/I03HEPTreTHKH.

TexHUUeCKHe yCTPONCTBA M TPAKTHUECKOe TIpHMeHEeHHe: [BUTaTe/lb BHYTPEHHETO CropaHus, OBITOBOM
XOJIOAW/IbHYK, KOHAWLIIOHED.

Lemoncmpayuu

Vi3aMeHeHVe BHYyTpeHHell SHEpPruy Tela TP COBepLIEHWH pabOThL BbUIET NPOOKH M3 OYTBUIKK MO[
JIeMCTBUEM C)XKAaTOTO BO3ZyXa, HarpeBaHue 3¢upa B JTaTYHHOU TPyOKe MyTéM TpeHusi (BU/I€0JeMOHCTPALIUS).

Vi3aMeHeHNe BHyTpeHHell SHepruu (TeMIiepaTypbl) TeJla NP Telionepesave.

OrbIT 110 aArabaTHOMY pacLIMPeHHI0 Bo37lyXa (OIBIT C BO3/YIIHBIM OTHUBOM).

Mogenu 1apoBoii TypOuHBI, BUraTe st BHYyTPEHHEr0 CrOPaHus, PeaKTUBHOI'O JBUTaTerIsl.

YueHuueckutl 3xcnepumeHm, 1abopamopHble pabombi

Vi3mepeHue y/1e/bHOM TEIJIOEMKOCTH.

Tema 3. Aepezcammble cocmosiHus eewjecmed. Pazoeble nepexoosbl

IMapooGpa3oBaHue W KOHAeHcaLus. VicrmapeHWe W KureHde. AOGCOMIOTHas M OTHOCHTENIbHAs BIaKHOCThb
Bo3ayxa. HachllleHHBI Tap. Y[efbHas TeryjoTa MapooOpa3oBaHMs. 3aBUCHMOCTb TeMIepaTypbl KWIEHUS OT
JlaBJIeHHsI.

Teépzoe Tteno. Kpucranmuueckue u amopgHble Tesa. AHW30TPOIMS CBONCTB KpUCTalIoB. Kugkue
Kpuctauiel. CoBpeMeHHble Marepuasnbl. [lnaBreHne W KpUCTa/IM3alys. Y/enbHas TeIuioTa I/1aBlIeHUs.
Cy6mumaryst.

YpaBHeHMe TerioBoro HanaHca.

TexHruvecKue YCTpOWCTBA M TIpaKTU4eCcKOe IIpUMeHeHHe: TUTPOMeTpP M IICUXPOMETpP, Ka/lopUMeTp,
TeXHOJIOTMH TI0/TyYeHus] COBpeMeHHBIX MaTepHUasoB, B TOM UKC/le HAHOMaTepHuasioB, 1 HAHOTEXHOJIOTHH.

Lemoncmpayuu

CBolicTBa HaCHIIEHHBIX M1APOB.

KuneHue nipy MOHMKEHHOM JIaBIeHHH.

Crioco6bl U3MepeHHs BIaKHOCTH.

HabnroieHre HarpeBaHus U TIaB/IeHUs] KPUCTA/UTHUECKOTO BEILeCTBa.

JeMoHCTpaLus KpUCTa/uIoB.

YueHuueckull 3kxcnepumeHm, 1abopamopHble pabombi

Vi3amepeHyie OTHOCHTe/IbHOM BJIa’KHOCTH BO3ZyXa.

Paspen 4. DyeKTpoAHaMHMKaA

Tema 1. Dnekmpocmamuka

DJieKTpU3alus Tef. DJeKTpUueckKuid 3apsifi. JIBa BUjja 37eKTpUUeCcKUX 3apsioB. [IPOBOAHUKY, AUS/IEKTPUKU
Y TIOJTyTIPOBOJHUKHW. 3aKOH COXPaHEHHs 3JIeKTPUUeCcKoro 3apsija.

BzaumogelictBue 3apsiioB. 3akoH KysoHa. ToueuHbld 3/1eKTpUUeCKUM 3apsj. OeKTpUueckoe TIoJie.
HarpspkEHHOCTB 3/1eKTPUUeCKOro 1oJist. [IpUHLIUIT Cymneprio3viuu 3/1eKTPUUeCcKUX rosied. JIMHUY HamnpsykEHHOCTU
371eKTPAYECKOT0 MOJIsl.

Pabota cus 3/1eKTpoCTaTHUecKoro moJis. IloreHuyan. Pa3HOCTh TOTeHIMAIOB. [IPOBOAHUKY U AU3/IEKTPUKU
B 3/7IeKTPOCTaTUUYeCKOM roJe. [IusneKTpuueckast MpOHMLIaeMOCTb.



OnekTpoéMKocTb. KoHJeHcaTop. OneKTPOEMKOCTb IUIOCKOTO KOHJeHcaTtopa. JHeprus 3apshKeHHOro
KOH/leHcaTopa.

TexHUUecKue yCTpOWCTBA U MpaKTUYeCKoe MpUMeHeHHe: 3/IeKTPOCKOI, 37IeKTPOMETP, 3/eKTpocTaThyecKas
3alluTa, 3a3eM/IeHHe 3JIeKTPOIPHOOPOB, KOH/eHCAaTOP, KOMMPOBA/IbHBIN arapar, CTPYHHBIN TPUHTEP.

Lemoncmpayuu

YCTpoMCTBO ¥ MPUHLIMIN AeHCTBUS 37IeKTPOMeTpa.

B3aumogeiicTBre Ha3/IeKTPHU30BaHHbIX TeJl.

DreKTpuyecKoe I10J1e 3apshKeHHbIX Tell.

[TpoBOAHUKM B 571eKTPOCTaTUYECKOM TI0JIE.

DneKTpocTaTiyeckas 3aluTa.

JIM3/1eKTpUKY B 3/1eKTPOCTaTUYECKOM TI0JIe.

3aBUCHMOCTb 3/1eKTPOEMKOCTH IJIOCKOTO KOHZIeHCAaTopa OT IIOLIa[X MJIaCTUH, PACCTOSIHUSI MeXKAy HUMU U
JIU3JIEKTPUYeCKOM NPOHULIaeMOCTH.

DHeprus 3apspkeHHOTr0 KOHJ,eHcaTopa.

YueHuueckuii sxcnepumeHm, rabopamopHble pabombl

W3mepeHue 3/1eKTPOEMKOCTH KOH/IEHCATOPA.

Tema 2. ITocmosiHHbLil 31eKmpuyecKuii mok. ToKu e pazauuHbIx cpedax

J/MeKTpUUecKnii TOK. YCJIOBUSI CyI|eCTBOBAHHSI 3/eKTpU4eckoro Toka. Mcrounuku Toka. Cwia TOKa.
IMTocTOsIHHBIN TOK.

Hanpsokenuve. 3akoH Oma fi/151 yyacTka LieMu.

DreKTpuyUecKoe COMPOTHB/IEHUe. Y lellbHOe CONPOTHBI/IeHHe BelllecTBa. [TocnefoBaresbHOe, napasiesbHoe,
CMelllaHHOe Coe/IHeHue MTPOBO/IHUKOB.

Pabora 3nekrpruueckoro Toka. 3akoH /koysns—JleHia. MOLIHOCTb 37IEKTPUYECKOT0 TOKa.

O/eKTpOJBWKYIllas CWla M BHyTpeHHee CONpPOTHUB/EeHWE MCTOYHMKA TOKa. 3akoH Owma [ MOHOH
(3aMKHyTOI1) 2/1eKTpuueckoi 1ienu. KopoTkoe 3aMbIKaHUe.

DeKTpOHHas! MPOBOIMMOCTh TBEP/BIX MeTas/IOB. 3aBUCUMOCTh COIPOTHB/IEHUSI METasJIOB OT TeMIlepaTyphl.
CBepXxIpoBOJUMOCTb.

DneKTpUUYeCKUi TOK B BakyyMe. CBOMCTBA 3/7IeKTPOHHBIX ITyUKOB.

IMonynpoBogauky. CoOCTBEHHAs W MPUMeCHasi MPOBOJUMOCTH TIO/TYyITPOBOJHUKOB. CBOMCTBA p—N-Tiepexo/a.
[TonynpoBOJHHUKOBBIE TPHOOPEL

DneKTpUUecKuii TOK B pacTBOpax M pacillaBaX 3/eKTPOJIMTOB. OJIeKTPOJIWTHUECKasi [UCCOLMALHSL.
DJIEKTPO/IU3.

OneKTpUUeCcKuil TOK B razax. CaMoCTOsITe/IbHBIN 1 HECAMOCTOSITe/bHBIN pa3ps. MomHus. [1nasma.

TexHHYecKHe yCTPOWCTBA U NPAaKTHUECKOe NpUMeHeHNe: aMIlepMeTp, BOJIbTMeTp, PeocTaT, MICTOUHUKH TOKa,
3/IeKTpOHarpeBaTe/bHble TIPUOOPEI, 3/IEKTPOOCBETUTE/IbHbIE NTPUOOPHL, TEPMOMETp COIPOTUB/IEHUS, BaKyyMHBIH
[IMOJ1, TEDMUCTOPBI U (HOTOPE3UCTOPEI, NOIYIIPOBOJHUKOBBIN JUOZ, rajbBaHUKa.

Lemoncmpayuu

V3mepeHue cU/bI TOKa U HalpsDKeHUs!.

3aBUCUMOCTb COTIPOTUB/IEHUS LIWIMHPUYECKHUX TPOBOHUKOB OT J/IMHBI, I/IOLA/IU [IONIePEeYHOro CeueHus U
MaTepHaa.

CMel1aHHOe coefIHeHNe TIPOBOJHUKOB.

IIpsimoe nM3MepeHue 3/1eKTPOABIDKYILEN crmbl. KopoTKoe 3aMbIKaHue rajbBaHUYeCKOTO 371eMeHTa M OLjeHKa
BHYTPEHHETO COTIPOTHBIIEHUS.

3aBUCHMOCTb COIIPOTHBJIEHNSI META/UIOB OT TeMIIepaTypshl.

ITpoBOAMMOCTD 3/1EKTPOJIUTOB.

VickpoBoii pa3psif, ¥ IPOBOUMOCTb BO3JyXa.

OZHOCTOPOHHSISI IPOBOUMOCTB IUO/A.

Yuenuueckuil sKkcnepumenm, 1abopamopHble pabomal

V3yueHne cMelllaHHOTO COeJUHEHHs] Pe31CTOPOB.

V3mepeHue 371eKTpOABIDKYILEN CUBI UCTOYHMKA TOKA U er0 BHYTPEHHET0 CONPOTHB/IEHUS.

HabmopieHne anekTposmsa.

MexxnpeaMeTHbIe CBSI3H

N3yuenue Kypca ¢usmku 0a3oBoro ypoBHs B 10 Kjgacce OCYLIECTB/SETCS C YUYETOM COZep’KaTesbHBIX
MeJKITPeIMEeTHBIX CBsi3eld C KypcaMH MaTeMaTHKH, OUOIOTWH, XUMUH, reorpagi U TeXHOJIOTHH.



MedicnpeOmemHble NoHsimusl, CBsi3aHHBIE C W3yUeHWEM METO/[0B HAyUHOTO TMO3HAHWS: siB/ieHHe, HayUHbIH
takT, rumnoresa, ¢uMUecKas BeJUUMHA, 3aKOH, TeOpHs, HabO/OfeHHe, SKCIIEPUMEHT, MOJeIMpOBaHue, MOJeIb,
u3MepeHue.

Mamemamuka: pellieHyde CUCTeMbl YPaBHEeHWH, MHelHHast QyHKLMs, apabosa, rurnepbosa, ux rpaduku U
CBOICTBA, TPUTOHOMETpHUeCcKre QYHKLIWN: CUHYC, KOCHHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMeTPHUYecKoe
TOXK/|ECTBO, BEKTOPBI M MX IMPOEKIUM Ha OCH KOOPZMHAT, CJI0KeHHe BEeKTOPOB.

Buonozusn: MexaHWUeCKOe [BIDKEHHe B JKUBOM mipupoge, Auddy3us, ocMoc, TerioobMeH >KUBBIX
OpraHu3MOB (BH/IbI TEIJIONePe/iau, TeTVIOBOE PABHOBECHE), 3/IeKTPHUECKHe SIBJIEHHS B )KUBOH IIPUPO/E.

Xumusi: AACKpeTHOe CTpPOeHUE BelljecTBa, CTPOEHHe aTOMOB M MOJIeKYJI, MOJIb BelleCcTBa, MOJISIpHAsl Macca,
TEIUIOBbIE CBOMCTBA TBEPABIX Tes, KUAKOCTEH W ra3oB, 3/eKTPHUeCKHe CBOWCTBA META//IOB, 3/1EKTPOIMTHUECKAs
JMccoLyalys, raJbBaHUKa.

I'eoepacpusi: BnaxxHOCTh BO3/yXa, BeTpbl, 6apomMeTp, TepMOMETP.

TexHonozus: mpeoOpa3oBaHWe [BI)KEHWH C WCIOJB30BaHWEM MEXaHU3MOB, YYET TpeHHsI B TeXHUKE,
TIOZLLIMITHUKY, MCITO/Ib30BaHNe 3aKOHAa COXPaHeHWs MMITyJ/bCa B TeXHHMKe (pakeTa, BOAOMET U ApPYTUe), ABUTATENb
BHYTPEHHET0 CropaHus, mnapoBas TypOWHa, OBITOBOM XOMOJWILHWK, KOHAWIIMOHEP, TEXHOJIOTUM TOJyYeHHUs
COBDEMEHHBIX MaTeprasioB, B TOM YHC/Ie HaHOMAaTepuasioB, M HAaHOTEXHOJIOTWH, 3/eKTPOCTaTHYecKas 3allnTa,
3a3eMJIeHUe  3JIeKTPONPUOOPOB,  KCEPOKC,  CTPYWHBIA  TIDUHTEP,  3JIeKTPOHArpeBarejbHble  TPHOOPEI,
3/IeKTPOOCBETUTEbHEIE TIPUOOPEI, TalTbBaHHUKA.

11 K/TACC

Paspen 4. DieKTpoAHaMHMKa

Tema 3. MazHumHoe nosie. 3/1eKmMpoMazHUMHASA UHOYKYUs

IMocTostHHBIe MarHWTHI. B3anMogelicTBre MOCTOSIHHBIX MarHUTOB. MarHuTHoe mosie. BekTop MarHuTHOH
VHAYKUUM. [IpUHLMN CyNeprnos3svUUM MarHUTHBIX Mosiell. JIMHMM MarHUTHOW wuHAyKuud. KapTuHa auHui
MarHUTHOM UHAYKLUU I10J151 TIOCTOSTHHBIX MarHUTOB.

MarHuTHOe MoJie IPOBOAHMKA ¢ TOKOM. KapTvHa JMHMI MHAYKLMY MarHUTHOIO MOJ/s AJIMHHOTO MPsIMOTO
MPOBOJHUKA M 3aMKHYTOrO KOJIbLIEBOIO TNPOBOJHMKA, KaTyWKUM C TokoM. OmbIT Opcrefa. BsaumMopelicTBue
TIPOBO/JJHUKOB C TOKOM.

Cuna Amnepa, eé MOZly/Ib M HallpaBJIeHYe.

Cwura JlopeHija, eé MOZy/ib M HampaB/ieHHe. [IBIKeHHe 3apsDKeHHOW YacTHLbl B OFHOPOAHOM MarHUTHOM
nosie. Pabota cunbl JlopeHiia.

SIBeHye 5/1eKTPOMarHUTHOM MHAYKLMU. ITOTOK BeKTOpa MarHUTHON WHAYKLMH. DJeKTPOJBIIKYIIas cuia
VMH/JYKLUUU. 3aKOH 5/1eKTPOMarHuTHOM MHAyKuun Papagest.

BuxpeBoe »sjeKTpuyeckoe TIi0je. OJIEKTPOABWKYLAs CWla WHAYKLMU B IIPOBOJHUKE, [BIIKYLLEMCS
TMOCTYTIaTe/IbHO B OJHOPOZHOM MarHWTHOM I10J1e.

IIpaBuno Jlenua.

VIHAYKTUBHOCTD. SIB/IeHHe CaMOMHIYKLIMU. DJIEKTPOABIDKYILIasl CU/la CAaMOUHYKLIMH.

OHeprus MarHUTHOT'O MOJISL KaTYLIKK C TOKOM.

DJIeKTPOMarHuTHOe mojJie.

TexHuueckue yCTpOWCTBA U IIpaKTUYeCKOe TIpPUMeHeHHe: ITOCTOSIHHble MAarHWThl, 3/1eKTPOMAarHUTHI,
3/1eKTPOZBUraTe b, yCKOPUTEIN 3/IeMEeHTapHBIX YaCTHUL], UHAYKL[MOHHAS [1eYb.

Lemoncmpayuu

OmneIT JpcTesa.

OTK/I0HeHUe 3/IeKTPOHHOIO IyYKa MarHUTHBIM T10JIeM.

JIMHUY MHYKLAY MarHUTHOTO TTOJISL.

B3aumogelicTBue ABYX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

[HeiictBre cumbl JIopeHlia Ha MOHBI 3/1€KTPOINTA.

SIBneHue 371eKTPOMarHUTHON NHAYKLUY.

IIpasuno Jlenua.

3aBUCUMOCTb 371eKTPOJBIIKYILLEN CU/BI MHAYKLUU OT CKOPOCTH U3MEHEHUs] MarHUTHOTO TIOTOKaA.

SIBneHne CaMOMHAYKLMU.

Yuenuueckuil akcnepumenm, nabopamopHble pabomal

V3y4yeHre MarHUTHOIO MOJISL KATYIIKU C TOKOM.



I/ICCHE,[LOBBHI/IE ,[[eflCTBHH MOCTOAHHOI'O MAIrHNUTA HA PaMKY C TOKOM.
I/ICCHE,[LOBBHI/IE sABJIEHUS SHEKTpOMaFHHTHOﬁ WHAYKIHWHA.

Pa3pen 5. KoeGaHust U BOJTHBI

Tema 1. MexaHuueckue u 3/1eKMpoMazHuUmMHbte Ko/aedaHus

KonebatenbHast cucrtema. CBoGOJHBIE MeXaHWUecKue KomebaHus. I'apmMoHHueckue Kosebanus. Ilepuon,
YacToTa, amIuMTyga M ¢as3a KosjeOaHuii. I[Ipy)KMHHBIA MasTHUK. MaTeMaTHyeCcKWii MasTHUK. YpaBHEHHe
rapMOHUYeCKHX KosieOaHui. [IpeBpaltieHrie SHePryUy NIPH TapMOHUYECKUX KOJieOaHUsIX.

KonebatenbHbili KOHTYp. CBOOOJHBIE 3/EKTPOMAarHUTHbIE KojebaHUST B U/eaJbHOM KojiebaTesbHOM
KOHType. AHajorusi MeXJy MeXaHHUeCKUMU M 371eKTPOMarHUTHbIMU KosiebaHusiMu. @opmysa TomcoHa. 3akoH
CoXpaHeHHUs SHePrUy B HJjeallbHOM KosiebaTenbHOM KOHTYpe.

ITpescraBieHre 0 3aryxamoLMx KomebaHWsX. BbIHyXJeHHble MexaHHueckKue KosiebaHus. Pe3oHaHC.
BbIHYK/IeHHBIe 3/IeKTPOMarHUTHBIE KoJie0aHusI.

[TepemeHHbIi TOK. CUHYCOW/JA/TBHBIA TTepeMeHHbIN TOK. MOIIHOCTh TIepeMeHHOr0 TOKa. AMIUIUTY/IHOe U
JleMCTBYIOIIlee 3HaUeHHe CHJIbI TOKA U HallpsDKeHHs..

TpaHcdopmaTop. [Tpon3BOACTBO, Mepesaua U MOTped/ieHHe 37IEKTPHUECKON SHePrUH. DKOIOTMYeCKUe PUCKH
TIPY TIPOM3BOZCTBE IeKTPO3Hepruu. KynbTypa Mcrob30BaHMs 371eKTPOIHEPTHH B TIOBCeJHEBHOM JKU3HU.

TexHUUeCKHe YCTPOWCTBA U MpaKTUYeCKoe MPUMeHeHHe: 3/IeKTPUUECKHI 3BOHOK, TeHepaTop MepeMeHHOro
TOKa, JINHUM 3JIeKTpoIiepeay.

LemoHcmpayuu

VccnenoBaHve mapaMeTpoB KosiebaTebHOM CHCTeMBI (TIPY>KUHHBIN WM MaTeMaTHUeCKUN MasiTHUK).

HabmtoaeHue 3aTyxaromux Koae0aHuii.

ViccneoBaHre CBOMCTB BEIHY)KAE€HHBIX Koj1ebaHui.

HabsrozieHue pe3oHaHca.

CBo0Oo/HbIE 37IeKTPOMarHUTHBIE KOJie0aHusl.

OcuunnorpaMmbl  (3aBUCMIMOCTH  CWJIBI TOKA W HAlpsDKeHUs] OT BpeMeHW) [isi  3JIeKTPOMarHUTHBIX
KOJIe0aHUH.

Pe3oHaHC TIpH MOC/IeA0BaTEIEHOM COeAVHEHNH Pe3rCTopa, KaTyIIKA HHAYKTUBHOCTH U KOH/IeHCaTopa.

Mogenb MMHUY 37eKTporepeAayn.

Yuenuueckuil akcnepumenm, nabopamopHble pabomal

VccneoBaHre 3aBICUMOCTH TI€PHO/ia MasIbIX KosiebaHuii Tpy3a Ha HUTH OT JJIMHBI HUTH M Macchl Ipy3a.

VccneoBaHre 1epeMeHHOTO TOKA B LeNM W3 TOC/Ie[0BaTe/bHO COeJMHEHHBIX KOH/IEHCATOpa, KaTYIIKU U
pesucropa.

Tema 2. MexaHuyueckue U 3/1eKMpoMazHUMHble 80/THbl

MexaHuueckue BOJIHBI, yCI0BUS pacrpocTpaHeHys. Ilepuoz. CKOpOCTh pacrnpocTpaHeHus 1 JyIMHA BOJIHBL
ITonepeunsle ¥ IPOZO/bHBIE BOHEL VIHTepdepeHLys 1 audpakiys MeXaHMueCKUX BOJIH.

3Byk. CKopoCTh 3ByKa. 'poMKOCTb 3ByKa. BricoTa ToHa. TemMOp 3ByKa.

O/MeKTpOMarHUTHbIE BOJIHBL. YCJIOBUSI W3/y4YeHWs 3/eKTPOMarHMUTHBIX BOJH. B3avMHasi opueHTauus
BekTOpoB E, B, V B 3mekTpoMarHuTHON BosiHe. CBOMCTBAa 3/1IEKTPOMAarHUTHBIX BOJIH: OTpPaKeHHe, IpeioMJIeHue,
nossipu3anusi, Audpakiyst, nHTepdepeHipss. CKOPOCTh 37IeKTPOMarHUTHBIX BOJIH.

[ITkasa 371eKTPOMAarHUTHBIX BOJIH. IIpUMeHeHHe 37IeKTPOMarHUTHBIX BOJTH B TEXHUKE U OBITY.

[TpUHLMTIBI PaJMOCBSI3H U Te/leBU/eHus. Pagronokarys.

DieKTpOMarHUTHOe 3arpsisHeHUe OKpY’Karowied Cpeibl.

TexHHUeCKHe YCTPOWCTBA M TPAKTHUECKOe IpPUMeHeHHe: My3bIKalbHble WHCTPYMEHTBI, yJ/IbTPa3ByKOBas
[MarHOCTHKA B TeXHUKE U MeJJULIMHE, PaZiap, PaAMONIPHEMHUK, TeJIeBU30p, aHTeHHa, TesiedoH, CBU-reus.

Lemoncmpayuu

O6pa3oBaHue 1 paclipoCcTpaHeHue TIONePeUHbIX U IIPOJ0/IBHbIX BOJIH.

Konebrolrieecs: Teno Kak HCTOYHUK 3BYKa.

HabmtofeHne oTpakeHUsI U MPeIOMJIEHUST MeXaHUUeCKHUX BOJTH.

Habnronenue unTepdepeHiyy U qudpakiud MeXaHUUECKUX BOJTH.

3BYKOBOH pe30HaHC.

HabnroieHre CBsI31 TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYAOW M YaCTOTOM KosiebGaHUH.

VccnenoBanre CBOMCTB 3/IeEKTPOMAarHUTHBIX BOJIH: OTPaKeHWe, MperoM/IeHue, ToJisipyu3anys, gudpakous,
vHTepdepeHLys.

Tema 3. Onmuka



I'eomeTpuueckass onTuka. [IpsiMonvHeliHOe pacrnpocTpaHeHHe CBeTa B OJHOPOAHOM cpefe. Jlyu cBeTa.
ToueuHblil UICTOUHUK CBeTa.

OTpakeHue CBeTa. 3aKOHBI OTpaXkeHUst cBeTa. [TocTpoeHre U306pa’keHui B TIOCKOM 3epKare.

Ipenom/eHre cBeTa. 3aKOHbI TPeOM/IEHUS CBeTa. AOCOJIOTHBINA TIOKa3aTesib mpeaomieHus. [losHoe
BHyTpeHHee oTpakeHue. [Ipefe/bHbIN yro/ NOTHOrO BHYTPEHHEr0 OTPayKeHMUS.

[Iucniepcus cBeta. CIoXHBIN cocTaB beoro ceeta. LBer.

Cobuparoiye ¥ paccerBarolye JUH3bI. TOHKas JiH3a. POKYCHOe pacCTOsIHUe U ONTHYecKas CHjla TOHKOU
ymuH3bl. [TocTpoeHne wu300pakeHWid B COOHMpArOIMX M paccedBamoLIMX JjvH3ax. PopMyna TOHKOW JIMH3BL
YBenuueHue, JaBaeMoe JIMH30M.

INpesenbl MpUMEHUMOCTH FeOMeTPUUECKOM ONTHKU.

BonHosas ontrka. MHTepdepenius cBeta. KorepeHTHbIe MICTOUHUKH. Y C10BYS HaO/I0/ieHHsT MaKCUMYMOB U
MHHHMYMOB B UHTep(epeHIIMOHHOM KapTHHe OT /IBYX CHH(a3HBIX KOTepeHTHBIX UCTOYHUKOB.

Iudpakuus ceeta. JudpakuyoHHast peméTka. Y cioBre Hab/OIeHNs TIIaBHBIX MAaKCHMYMOB TIpH Ta/ieHUH
MOHOXPOMaTHYeCKOro CBeTa Ha AU(PAKLMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHWYecKHe YCTPOMCTBA WM TPAaKTHUeCKoe TPUMeHeHHe: OUKH{, JIyra, QoToarmapar, NpOeKI[HOHHbIA
anrapar, MUKPOCKOII, TeIeCKOIl, BOJIOKOHHAS OITHKA, AU(PaKMOHHAs! PeIeTKa, TIOsIPOH,.

HemoHcmpayuu

[MpsimosiHelHOe pacripocTpaHeHHe, OTpakeHHe U MpenoMieHre cBeta. OnTryeckye MprUOopsL.

[TonHoe BHyTpeHHee oTpakeHue. Mo/ie/ib CBeTOBO/A.

HVccnenoBaHve CBOMCTB U300paXKeHUI B JIMH3AX.

Mogeny MUKpOCKOIIa, TeslecKora.

Habsmrozienue nHTepdepeHIy CBeTa.

HabsmrozieHue Audpakiuy ceera.

HabmtogeHue aucnepcru cBeTa.

[TosyueHue crieKTpa C IOMOLbIO IPU3MBIL.

[MonyueHMe crieKTpa C TIOMOILBIO JU(PaAKLIMOHHOMN PeréTKY.

HabnroieHue To/isipu3alivi CBeTa.

Yuenuueckuil akcnepumenm, nabopamopHble pabomal

Vi3mepeHuie rokasaresisi TpeIOM/IeHHs] CTeKIa.

VccnenoBanre CBOMCTB M300pakeHHH B JIMH3AX.

Habmtoaenue aucnepcru cBeTa.

Pazaen 6. OcHOBBI cieliiaIbLHON TeOPUH OTHOCHTEIBLHOCTH
I'paHuLbl TPUMEHMMOCTH K/IaCCUUeCKOM MexaHUKH. IlocTysnatel crieljianbHON TEOPUU OTHOCHTENBbHOCTU:
VMHBapUaHTHOCTb MOJY/Isl CKOPOCTH CBeTa B BaKyyMe, TIPUHLIUIT OTHOCUTE/IbHOCTH DUHINTelHa.
OTHOCUTENBHOCTh OJHOBPEMEHHOCTU. 3aMe/i/ieHr e BpeMeHU 1 COKpalljeHHe JJIMHBI.
DHeprus ¥ UMITyJIbC PeIATUBUCTCKOM YaCTULBL.
CBs3b Macchl C S3Hepryei 1 UMIyIbCOM PeISITUBUCTCKON YaCTULIbl. DHEPIrUs MOKOSI.

Paspen 7. KBanroBas ¢usuka

Tema 1. Ds1emeHMbI KEAHIMOGOLI ONMUKU

@otonbl. Dopmysa [1naHKa cBs3u 3Hepruu (HOTOHA C ero 4YaCTOTOW. DHeprus U UMITYJIbC (POTOHA.

OTtkpeiTre u uccinegoanve Gorosddexra. Onbitel A. I'. CroneroBa. 3akoHbI GoTo3ddeKTa. YpaBHeHUe
OitHiuTelHa A5 poTosddexTa. «KpacHas rpanuia» hoTtosddekTa.

Haenenue ceera. OnbiThl I1. H. JleGeneBa.

XuMHyJeckoe fiefiCTBUe CBeTa.

TexHHUeCcKHe yCTPOMICTBA U MpakTUYecKoe IpUMeHeHUe: GOTo3/1eMeHT, (oToAaTumK, colHeyHas Oarapes,
CBETOJMO]I.

Lemoncmpayuu

®0T03¢ KT Ha YCTaHOBKE C IIMHKOBOH IJIACTUHOM.

HWccnenoBanve 3akoHOB BHeIIHero (oto3ddekra.

CeeToauof,.

ConHeunasi 6atapesi.

Tema 2. Cmpoenue amoma



Mopenb atoma TomcoHa. OnbiThl Pe3epdopzpa mo paccesHuro o -uactui. [lnaHerapHas MoJenb aToma.
IMoctynatsl Bopa. U3nyuenue u nornoujeHre GOTOHOB TP TIepexo/ie aToMa C 0JHOTO YPOBHSI SHEPTrHH Ha APYTOM.
Bugpl ciektpoB. CnieKTp YPOBHEH 3HEprUy aTomMa BOZIopojia.

BonHoBble cBolicTBa yactull. BosHel fe Bpotinsi. Kopnycky/sipHO-BOJTHOBOM AyanusMm.

CrioHTaHHOe U BBIHYXK/JIeHHOEe H3/Ty4YeHue.

TexHrYecKHe yCTpOWCTBA M TpaKTU4YeCKOe TPHUMeHeHHe: CIeKTpabHbI aHa/iu3 (CIeKTPOCKOM), jasep,
KBaHTOBBII1 KOMITBIOTEP.

LemoHcmpayuu

Mogens omeita Pe3epdopa.

OnpefeneHye IJIMHBI BOJHBI J1a3epa.

HabsmrozieHye TMHeYaThIX CIIEKTPOB U3/Iy4YeHHUsI.

Jlazep.

YueHuueckutl 3xcnepumeHm, 1abopamopHble pabombi

HabnroieHre TMHEHYATOrO CEKTpa.

Tema 3. AmomHoe s1I0po

OKCIIepUMEeHTH], [I0KasbIBalOLle CJIOKHOCTb CTpoeHUs s7pa. OTKpbITHe pPaAMO0aKTUBHOCTU. OIBITHI
Pesepdop/ia 10 onpesiesieHHI0 COCTaBa PaJMOAKTUBHOrO u3nyueHus.. CBoiicTBa anbda-, 6eta-, raMMma-u3/TydeHus..
BnusiHre paivi0aKTUBHOCTH Ha JKHBbIe OPraHK3MBbl.

OTKphITHE TIPOTOHA U HeliTpoHa. HykoHHast Mogesnb sapa [eiisenbepra—BaHeHko. 3apsy sifpa. MaccoBoe
yucio szapa. 3otonst.

Anbda-pacrnaj. DNeKTPOHHBIA W MO3UTPOHHBINA OeTa-pacraz. ['amma-u3nyuyeHue. 3aKOH PajIiOaKTUBHOTO
pacrnaja.

OHeprusi CBsI3U HYKJ/IOHOB B sifpe. fnepHble cusbl. ledeKkT Maccsl sifipa.

SnepHble peakiyu. [lesieHue U CUHTe3 sifiep.

SnepHbiii  peakTop. TepmosiiepHbli cuHTe3. [IpobneMbl UM TEPCHEKTHBBI  SIIEPHON  YHEPreTHKH.
JKOJIOTMYeCcKre acreKThl iZlepHOM SHepreTHKY.

DneMeHTapHble yacTULbl. OTKpBITHE ITO3UTPOHA.

MeTo/ibl HabTIOAEHHS ¥ PErUCTPALIMU 37IEMEHTAaPHBIX UaCTHL.

dyHpaMeHTanbHbIe B3auMogecTBuUs. EquHCTBO r3ndyeckol KapTUHBI MUPa.

TexHUUeCKHe YCTPOWCTBA U MPAKTUUECKOe MPUMEHEHUe: 03UMeTp, Kamepa BuibcoHa, sifiepHbIH peakTop,
aroMHast bomo0a.

LemoHcmpayuu

CY6TUMK MOHM3UPYIOILIMX YaCTHLI.

Yuenuueckuil akcnepumenm, n1abopamopHble pabomal
HWccnepoBanue TpeKoB uacTul] (110 TOTOBBIM (oTorpadusim).

Pa3zpgen 8. DeMeHTHI aCTPOHOMHH U acTPO(U3UKH

Otansl pa3BUTHUS aCTPOHOMUU. [IpUKIagHOe 1 MUPOBO33peHUecKoe 3HaueHHe aCTPOHOMUH.

Bup 3Bé3aHO0r0 Heba. Co3Be3nusl, sIpKUe 3BE3/Ibl, MJIAHETHI, UX BUAUMOE JIBI)KEHHE.

Conueunas cucrema.

Connue. CosiHeyHass aKTUBHOCTb. McTouHuK 5SHepruv CojHL@ W 3BE3A. 3BE3Abl, WX OCHOBHbIE
XapaKTepPUCTUKU. JlnarpaMma «CHeKTpasbHbI K/IacC — CBETHMOCTb». 3BE37bl IJIAaBHOW II0C/Ie/|0BaTebHOCTH.
3aBUCHMOCTb «Macca — CBETHMOCTb» /s 3B&3[ IJIaBHOM TOC/e/[oBaTebHOCTH. BHyTpeHHee cTpoeHHe 3BE3f.
CoBpeMeHHBIe NIpeJCTaB/IeHrs] O IPOUCXOXKAeHUH U 3BoymoLu Co/HLEA U 3BE3/. JTarlbl JKU3HU 3BE3].

Mneunsiit [Tyt — Hama Ianmaktuka. [lososkeHune u apwkeHre CosHila B ['asmakTuke. TUIbl rajakTHK.
PagnoranakTvky u KBasapbl. YEpHBIe ABIPHI B jpax raJakTUK.

BcenenHas. Pacumpenue BcenenHoli. 3akoH Xa66sa. Pa3beranue ranakTuk. Teopusi BosbIioro B3pbiBa.
PenukroBoe usnyueHue.

MaciurabHast cTpykTypa BeenenHol. MeTaranakTyka.

HepewiéHHbie mpob1eMbl aCTpPOHOMUH.

Yuenuueckue HabaoO0eHus

HabnroieHust HEBOOPY>KEHHBIM TJ1a30M C UCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIOXKEHWH [I/Is OTpe/iesieHust
TMO/IOXKeHHsT HeOeCHbIX OOBEKTOB Ha KOHKDETHYIO ZIaTy: OCHOBHBIe co3Be3ziusi CeBepHOro MOMYIIapus U sSPKHe
3BE3/bI.

Habsnrozenus B Tesieckor JIyHbl, miaHet, MieuHoro ITyTu.



OO0o01aroiiee MOBTOPeHHE

Posb (M3MKM 1M aCTPOHOMMH B SKOHOMHUYECKOH, TEXHOJIOTMUECKOM, COLMalbHONW M 3THYecKod cdepax
JlesITe/IbHOCTH YesioBeKa, PoJib U MecTo (DM3MKM M aCTPOHOMUM B COBPEMEHHOM HayyHOM KapTHHe MHpa, pPoJib
¢husnueckoit Teopry B GOPMUPOBaHUH TIPe/ICTaBIeHNH 0 (PHU3MUECKOM KapThHe MUpPa, MecTo (pr3UUecKoil KapTHHBI
Mupa B 0611[eM psily COBpeMeHHBIX eCTeCTBEHHO-HAYUHbIX MPe/[CTaB/IeHU O MPUpPoJe.

MexnpeaMmeTHbie CBA3HM

N3yuenue Kypca ¢usmku 0a3oBoro ypoBHs B 11 Kjacce OCYLIECTB/SETCS C YUYETOM COZep’KaTesbHBIX
Me)KITpeIMEeTHBIX CBsi3eld C KypcaMH MaTeMaTHKH, OMOIOrUy, XUMUH, reorpagi U TEXHOJIOTHH.

MedicnpeOmemHble noHsAmus, CBsi3aHHblE C U3yueHHWEM MeTO/[0B HayUHOIO IO3HaHWs: siBjieHHe, HayuHbIH
¢akT, runoresa, ¢pusMUecKas BeJWUMHA, 3aKOH, Teopus, HabmofieHHe, SKCIIEPUMEHT, MOJerpoBaHue, MOJerb,
V3MepeHue.

Mamemamuka: pellleHVe CUCTeMbl ypaBHEHUM, TPUTOHOMeTprUYecKre (DYHKIJUU: CUHYC, KOCUHYC, TaHI'eHC,
KOTaHTeHC, OCHOBHOE TPUTOHOMETPHUECKOe TOXKIECTBO, BEKTOPHI U UX TPOEKIMY Ha OCH KOODAWHAT, CI0KeHHe
BEKTOPOB, MPOW3BOJHBIE 37€EMEHTAPHBIX (YHKLWH, MMPU3HAKK MOJ00Us TPEYTrOJIbHUKOB, OMpEeAe/eHHe IJIOLIaAn
TUIOCKUX (Uryp 1 00BEMa Te.

Buonoeus: >neKTpUUeCKWe SIBJIEHWs] B >KWBOW TIpUpoOje, KosebaTe/lbHBbIE [JBYIKEHWs B JKUBOW IPUPOJE,
OTITUYeCKue sIBJIeHHsI B )KUBOH IPUPO/ie, felCTBYe paJyialiiy Ha )KUBbIe OPraHNu3MBbl.

Xumusi: cTpoeHHe aTOMOB U MOJIEKYJI, KDUCTa/UTMYecKasi CTPYKTypa TBEP/BIX TeJl, MeXaHW3Mbl 00pa30BaHuUs
KPUCTa/UTNUeCKOH pelléTKH, CTIeKTpasIbHbIN aHaIu3.

TI'eoepacpus: MarHUTHBIE TIO/HOCA 3eMJIHM, 3a/e)XM MarHUTHBIX pyJ, (OTOCHEMKAa 3eMHOM IOBEPXHOCTH,
Tipe/icKasaHue 3eM/IeTpsICeHu.

TexHono2us: NUHWAW 3/1eKTpoIlepesiau, TeHepaTop IepeMeHHOro TOKa, 3/1eKTpOoJBUraTe/b, MHAYKLMOHHAs
neyb, pajiap, paJMONpUEMHUK, TeleBU30p, aHTeHHa, TenedoH, CBU-neusb, NpOeKLMOHHBIN anmnapar, BOJIOKOHHAs
ONTHKA, COJIHeuHas barapes.



IVNIAHUPYEMBIE PE3YJ/IBTATBI OCBOEHUSA IIPOI'PAMMBI IIO0 PU3NKE HA YPOBHE
CPEJHETI'O OBIIIET'O OBPA3OBAHUSA

OcBoenue yuebHOro npeamera «®Pu3nka» Ha YpOBHe cpegHero obiiero ob6pa3oBaHusi (6a30BbI YPOBEHB)
OJ/DKHO obecreunTh AOCTOKeHHEe C/IeAyHoIUX JTUYHOCTHBIX, MeTalipeMeTHBIX W IPpeAMEeTHBIX O6pa30BaTEHbeIX
pesy/bTaToB.

JINYHOCTHBIE PE3YJIbTATHI

JIMYHOCTHBIE pe3y/bTaThbl OCBOEHUS yueOHOro mnpeamera «®Pu3MKa» JO/DKHBI OTPaXKaTb TOTOBHOCTb U
CIIoCOOHOCTb 00YYaroIMXCsl PyKOBOZACTBOBAThCSI CHOPMUPOBAHHOW BHYTPeHHeW TIO3WLMel JTUMYHOCTH, CHUCTeMOH
L|eHHOCTHBIX OpHeHTAaLWH, MO3UTUBHBIX BHYTPEHHUX yOeX[eHW, COOTBETCTBYIOLUX TPAJULIMOHHBIM IIeHHOCTSIM
POCCHIHCKOTO O0IIlecTBa, paclIMpeHre >XM3HeHHOrO OIbiTa W OMbITa JeSTeMbHOCTH B MPOLECCe pear3ariiu
OCHOBHBIX HalpaBJIeHUi BOCIIUTATe/TLHON [iesTe/IbHOCTH, B TOM UKCJIe B UACTH:

1) rpak;aHCKOr0 BOCITUTAHUA:

chopMHUPOBAaHHOCTb TPAKAAHCKOW MO3WLMK oOydaroljerocss Kak akTHBHOTO M OTBETCTBEHHOTO YjleHa
POCCHICKOro 0011jeCTBa;

NPUHSATHE TPaJULIMOHHBIX 00I1leue/IoBeueCcKUX I'yMaHUCTUYeCKUX U IeMOKPaTHUeCcKUX [leHHOCTeH;

TOTOBHOCTb BECTH COBMECTHYIO JesTe/JbHOCTh B MHTepecax TI'PaXaHCKOro oObljecTBa, ydyacTBOBaTh B
caMoyTipaBJieHUH B 00pa3oBaTe/lbHON OpraHH3alivy;

yMeHHe B3aMMOJEHCTBOBATh C COLMAJbHBIMH HMHCTUTYTaMA B COOTBETCTBUM C UX (yHKUusAMUH U
Ha3HayeHHeM;

TOTOBHOCTb K T'YMaHWTapHOM U BOJIOHTEPCKOH J1esTeTbHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTH POCCUMCKOM IPaKAaHCKOU UAEHTUUHOCTH, TIaTPUOTH3Ma;

[]eHHOCTHOe OTHOLIEeHHe K IOCy/apCTBEHHBIM CHMBOJIAM, JOCTYDKEHHSIM POCCHHCKHUX y4YéHBIX B 00s1acTH
(bY3MKU U TeXHUKU;

3) AyX0BHO-HPABCTBEHHOIr'0 BOCITUTAHHSA:

cpopMHPOBaHHOCTb HPABCTBEHHOT'O CO3HAHMUS, STUYECKOT0 TIOBeJeHMS;

CIIOCOOHOCTh OLIEHMBATh CUTYalMI0 M IPUHMMATh OCO3HAaHHbIe pelleHHs, OpPUeHTHPYsSCh Ha MOpanbHO-
HpaBCTBEHHbIe HOPMBI U [JeHHOCTH, B TOM UHCJIe B [eITeIbHOCTH YUEHOTO;

0CO3HaHMe JIMYHOI'0 BK/Ia/la B IOCTPOEHHEe YCTOWUMBOro Oy y1Liero;

4) 3cTeTUYECKOro BOCIUTAHHA:

3CTeTUYeCKOe OTHOILEHHe K MHpPY, BKJIHOUasi 3CTeTHKY HAy4YHOTO TBOPYECTBa, MPUCYILero (pusnyeckoi
HaykKe;

5) Tpy10BOr0 BOCIIUTAaHUA:

MHTepeC K pa3MuHbiM cdepam TpodecCHOHANTbHOU [IeSTeTbHOCTHA, B TOM YKC/Ie CBS3aHHBIM C (QU3UKOU U
TEXHUKOM, yMeHHe COBEepIIaTh OCO3HAHHBIA BBIOOp Oyayilell mnpodeccur W peann30BbIBATH COOCTBEHHbBIE
JKU3HEeHHbIe TUIaHbl;

TOTOBHOCTb U CITIOCOOHOCTb K 00pa30BaHUIO M caMO00pa30BaHMIO B 00/1aCcTU GU3UKK HA MPOTSHKEHUM BCel
JKU3HY;

6) 9K0/1I0rHYeCcKOro BOCIIUTAHHA:

cpopMHPOBAaHHOCTb 3KOJIOTUUECKOW KY/IbTYpPhl, OCO3HaHMe I/00a/bHOrO XapakTepa 3KOJIOrMYecKHX
rpobJiem;

TJIaHUPOBaHKe U OCYIeCTBJIeHHe [eliCTBUN B OKDY’Karollel cpe/ie Ha OCHOBe 3HaHWS Lielell yCTOWYMBOTO
Da3BUTHS YeTIOBEUeCTBa;

pacIMpeHye OIbITa JesTeJbHOCTH 3KOJIOTHUeCKOM HamnpaB/ieHHOCTH Ha OCHOBE MMEROLUXCS 3HaHWW 10
¢usmKe;

7) eHHOCTH Hay4YHOr'0 O3HAHWA:

copMHPOBaHHOCTH MMPOBO33DEHHS], COOTBETCTBYIOIErO0 COBPEMEHHOMY YPOBHIO DasBUTHs (H3UUeCKOH
HayKU;

OCO3HaHWe LIeHHOCTH Hay4HOH [esTe/bHOCTH, TOTOBHOCTh B MpoOLiecce M3yueHUs (U3UKU OCYILIeCTBISATH
MPOEKTHYO U MCC/Ie[0BaTeIbCKYIO 1esITe/IbHOCTb MHANBUAYAILHO U B IPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI



ITo3HaBaTe/bHBbIE YHUBEPCA/TbHBIE yUeOHbIe eHCTBUA
Ba3oBbie joruuyeckue AeiCTBHS:

CaMOCTOsITe/IbHO (hOPMYJ/TUPOBAaTh U aKTyaM3UPOBaTh MPob/IeMy, pacCMaTpUBaTh € BCECTOPOHHE;

orpefiesisiTh LeJid JesiTeJIbHOCTH, 3a/jaBaTh MapaMeTphbl U KPUTePUU UX JOCTHKEHUS;

BBISIBJIATH 3aKOHOMEPHOCTH ¥ MIPOTHUBOPEUNS B PACCMAaTPHUBAEMbIX (PU3UUeCKUX SIB/IEHUSIX;

pa3pabaTbiBaTh IIaH pellieHdss MpobjeMbl € yuéTOM aHaIM3a UMEIOIIUXCS  MaTepuabHbIX U
HeMaTepUasbHbIX PeCypCoB;

BHOCHUTH KOPPEKTUBHI B [IeSITe/IbHOCTb, OLleHWBaTh COOTBETCTBUE Pe3yJ/IbTAaTOB IIeJisiM, OL[€HUBATh PUCKU
TIOC/Ie/ICTBUI JeATeIbHOCTH;

KOODJMHUPOBATh U BBIMOJHATE PabOTy B YC/IOBUSX DeaNbHOTO, BUPTYaJbHOTO W KOMOWHMPOBAaHHOTO
B3aUMO/IeICTBUS;

pa3BUBaTb KPeaTUBHOE MBILIIEHVE TIPY PellleHNH KU3HEHHBIX MPobJ/ieM.

Ba3oBbie nccieioBaTe/IbCKHe JeHCTBUSL:

BJIa/IeTh HAYUHOH TEPMUHOJIOTHEH, K/TFOUEBBIMU MOHATUAMH M METOAAMHU (DU3UUECKOU HayKU;

B/JaJieTh HaBbIKAMU yueOHO-MCC/Ie/[0BaTe/IbCKOM M TPOEKTHOW [IedATeJlbHOCTH B 00/mactu  (QU3HKH,
CTIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITe/TBHOMY TTOMCKY METO/IOB PellleHHs 3a/lau (PU3UUIeCKOTO COJepyKaHus,
MPUMeHEeHUI0 Pa3/IMUHbIX MeTO/|0B MIO3HAHUS;

B/aJIeTh BUJIAMU JIeSITEJIBHOCTH TI0 TOJYUYEHWI0 HOBOTO 3HAHWS, €ero WHTeprpeTalud, mpeobpa3oBaHUI0 U
MIPUMEHEHUIO B DPa3/IMUHBIX yueOHBIX CUTyal[UsiX, B TOM UHUC/e TPU CO3[aHUM Yy4eOHBIX TMPOEKTOB B 006J1acTH
(hu3MKY;

BBISIBJIATh TIPUUMHHO-C/IeZICTBEHHbIE CBSI3W M aKTyaJM3UpPOBATh 3a/jauy, BbIABUraTb TUIIOTE3y eé pelleHwUs,
HaxXO/IUTh apTyMeHThI JIJIs1 JoKa3aTe/bCTBa CBOMX yTBeP)KJeHHUH, 3a/jaBaTh MapaMeTphl M KPUTEPUU pelleHMUs;

aHa/lM3WMpoBaTh IOJiyueHHble B XOZe pelleHds 3afaud pe3yJibTaThl, KPUTHUECKH OLeHMBAThb UX
JIOCTOBEPHOCTb, TPOTHO3UPOBATh U3MEHEHUE B HOBBIX yCJ/IOBUSIX;

CTaBUTb U (OPMY/IHUPOBaTh COOCTBEHHBIE 33/jaud B 00OpPA30BaTeNbHOU JeATeNbHOCTH, B TOM UHC/IE TIPU
M3yueHuH (HQU3UKU;

[laBaTh OIIEHKY HOBBIM CHUTYALUsM, OL[eHUBATh IPUOOPETEHHBIN OIIbIT;

YMeTh [TePeHOCUTh 3HaHUs TI0 (PU3MKe B MPAKTUUECKYH0 00/1aCTh XKU3HE/[esITeIbHOCTH;

YMeTh UHTEIPUPOBATh 3HAHUS U3 PAa3HBIX MPEIMETHBIX 0bJ1acTei;

BBLIIBUTATh HOBBIE U/IEH, TIPe/|jlaraTb OPUTHHAIBHBIE TIOIXOBI U PeIleHusT;

CTaBUTb TIPOOJIEMBI U 33/]auM, JIOMYyCKAIOIIMe albTePHATUBHbIE PEIleHNUs.

Pagota c undopmarueii:

BJIa/IeTh HaBbIKaMM TMoyyueHuss UH(opMaiu (Gu3nueckoro cojiepkaHvsi U3 UCTOYHUKOB pa3HBIX THUIIOB,
CaMOCTOSITEJTbHO OCYIIEeCTB/SATb TOWCK, aHalW3, CUCTeMaTH3al[Mi0 U UHTeprpeTaLyio MH(OPMalu pa3/iuuHbIX
BU/IOB U (pOpM TIpeZicTaB/IeHuUs;

OLIeHUBATh JJOCTOBEPHOCTh UH(OpMAaIUH;

WCTIO/Tb30BaTh CPe/ICTBA MHGOPMAIMOHHBIX U KOMMYHHMKALIMOHHBIX TEXHOJIOTHI B PEIlleHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPraHU3aliMOHHbBIX 3aJau C CoO/IoieHreM TpeboBaHUi SprOHOMUKHY, TEXHUKU 6e301acHOCTH,
TUTHEHBI, PeCypcocOepekKeHusi, MPaBOBbIX U ITUUECKUX HOPM, HOPM MH(OPMALIMOHHOM 6e30MacHOCTH;

CO3/1aBaTh TEKCTHI (GU3NUECKOTO CO/IePKaHUs B PA3/IMUHBIX (popMaTaxX C YU4ETOM HasHaueHUs HH(OpMAaIiu U
1|eJIeBOM ayJUTOPHH, BbIOKpasi ONTUMabHYIO (OpPMY Tpe/ICTaB/IEHUS ¥ BU3Ya/IU3aL[1H.

KoMMyHHUKaTHBHbIEe YHUBEPCA/IbHbIE YUeOHbIe 1eliCTBUA:

OCYIL[ECTB/ISATE OOII[eHIe Ha YPOKax (GM3HUKHK  BO BHEYPOUHOH JeSITeNbHOCTH;

PacIio3HaBaTh MPE/TIOCHITKA KOH(IMKTHBIX CUTYALUH U CMATYATh KOH(JIUKTHI;

Pa3BEPHYTO W JIOTMUHO W3/1araTh CBOIO TOUKY 3PEHHMs C UCIIO/Hb30BAHHUEM SI3bIKOBBIX CPEICTB;

MOHUMATh U UCITO/Ib30BaTh NIPEUMYII[ECTBa KOMAH/IHOM 1 UHUBH/IYaTbHOU paboTh;

BbIOMpATh TEMAaTWKy W METO/Ibl COBMECTHBIX [JeHCTBHH C y4éTOM OOIIMX WHTEPECOB W BO3MOXKHOCTEMH
Ka)K7I0TO U/ieHa KOJIIEKTHBA;

MPUHUMATb LeJIM COBMECTHOW [IeATENbHOCTH, OPraHW30BbIBAaTh W KOODAUHUPOBATh [JEHCTBHsA MO €€
JOCTH)KEHUWIO: COCTaB/SATh TUIAH JI€MCTBUM, pacrpefessTh PO C YUETOM MHEHHMH YUYaCTHUKOB, 00CYXJaTb
pe3yJibTaThl COBMECTHOU PabOoThI;

OLleHMBaTh KaueCTBO CBOEro BK/IaJa W KaXKJOr0 YdYaCTHMKa KOMaHJbl B OOI[WI pe3ysbTaT TIo
pa3paboTaHHBIM KPUTEPUSIM;



rpejijiaraTh HOBble TPOEKThI, OLIEHWBaThb W€ C TO03WIUHM HOBU3HBI, OPUTHMHAJBHOCTH, TPAKTUUeCKON
3HAUKMMOCTY;

OCYIIIeCTBJISITh MIO3UTHBHOE CTpaTernuyeckoe MoBeJieHNe B PA3/IMUHBIX CUTYaLUsX, MPOSIBAATL TBOPUECTBO U
BOOOpakeHHe, ObITh MHUIIUATUBHBIM.

PeryATHBHBIE YHUBEPCA/IbHbIE yueOHbIe [|eliCTBUA
CamoopraHusanus:

CaMOCTOSITEJIbHO OCYIIeCTB/ISATh TI03HABAaTe/bHYIO0 JeSTeJbHOCTb B 00/aCTU (PU3MKM M aCTPOHOMUH,
BBISIB/ISITH TPOGJIEMBL, CTAaBUTH U GOPMYIMPOBAaTh COOCTBEHHBIE 3aJauy;

CaMOCTOSITeJIbHO COCTaBJIATh IIJIaH pelleHHss pacuéTHbIX M KaueCTBEHHBIX 3a/jau, IIaH BBIMOJHEHUS
MpaKTUUeCcKOW paboThl C yUETOM HMEIOIUXCsl pECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH! U IIpe/iIIOuTeHUH;

JlaBaThb OL|eHKY HOBBbIM CUTYalLUsIM;

pacIMpsATh PaMKHU yueOHOTO MpeMeTa Ha OCHOBE JINUHBIX TIpe/ITIouTeH N H;

JiesiaTh OCO3HAHHBIN BEIOOD, apryMEHTHPOBATh ero, 6paTh Ha cebsi OTBETCTBEHHOCTD 3a PELIEHHE;

OLIeHUBAaTh IPUOOPETEHHBIH OTIBIT;

CrocobCTBOBaTh (POPMUPOBAHHUIO U TIPOSIBIEHUIO 3PYIULMU B 006/1aCTH (DU3MKH, TIOCTOSHHO MOBBILIATE CBOU
oOpa3oBaTe/bHBIN U KyJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, 3MOLIMOHA/IbHBIA UHTE/IEKT:

JlaBaTb OLIeHKY HOBBIM CHTyalUsiM, BHOCHTb KOPDEKTHBBEI B JIeSITeIbHOCTb, OLIEHWBAaTh COOTBETCTBHE
pe3y/IbTaToB LIeJIsIM;

B/IaZleTb HaBbIKaMy MO3HaBaTe/IbHON pedieKCHH KaK OCO3HAHHS COBepIIAeMbIX JeHCTBUH U MBICUTENbHBIX
TPOLIECCOB, UX Pe3y/bTaTOB M OCHOBAHWL;

HCII0/Tb30BaTh IIPUEMBI pedyyIeKCHH /115 OLIeHKU CUTYaL|K, BbIOopa BEPHOTO peLleHMs;

yMeTb OLIeHHBaTh PUCKHU U CBOEBPEMEHHO [IPUHMMATh PellleHus 110 UX CHIKEHHIO;

MPUHUMATb MOTHBBI M apT'YMEHTBI IPYTUX TIPY aHa/TU3e Pe3y/IbTaToB JeATeTbHOCTH;

MPUHUMATD Cebs1, MOHUMasi CBOU HEeJOCTATKHU U IOCTOUHCTBA,;

MPUHUMATb MOTHBEI U apT'yMEHTBI IPYTUX TIPH aHa/TU3e Pe3y/IbTaToB JeATeTbHOCTY;

TIPM3HaBAaTh CBOE TIPAaBO U TPAaBO JPYTHX Ha OMIHOKH.

B miporiecce f0OCTHKEHHST IMUHOCTHBIX Pe3yJ/IbTaTOB OCBOEHHS ITPOTrPaMMBI 110 (GM3HKe [J1s1 YPOBHS CpeIHero
obuiero obpa3oBaHMsi y OOYYalOIIMXCS COBEPILEHCTBYETCS 3MOLMOHATBHBIA HMHTEJ/IEKT, [pe/NoJaratomyi
copMHPOBaHHOCTE:

CaMOCO3HaHMs, BK/IIOYAIOLIero CrnocobHOCTh TMOHWMATh CBOE 3MOLIOHANbHOEe COCTOSIHHE, BUZETb
HarpaB/eHus Pa3BUTHSI COOCTBEHHOW 3MOI[MOHAIBHOM C(epbl, ObITh YBEpEHHBIM B cebe;

CaMOpery/MpOBaHusl, BKJIFOUAOLIET0 CAaMOKOHTPOJIb, YMEHHEe IIPUHMMAaTh OTBETCTBEHHOCTb 3a CBOE
NoBeJileHre, CHOCOOHOCTh aZlaliTUPOBAThC K SMOLIMOHAJIBHBIM H3MEHEeHWsM U TpOsBJATh T[MOKOCTb, OBITH
OTKPBITHIM HOBOMY;

BHYTPEHHell MOTHBAL[UM, BK/IIOYAIOIIel CTpemyieHHe K [OCTVDKEHMIO I1e/IM W yCIiexXy, ONTHMH3M,
VHUL[MAaTUBHOCTh, yMEHHeE /IeFICTBOBATh UCXOZS U3 CBOUX BO3MOXKHOCTEH;

SMIIATHU, BK/TFOUAIOIIEH CrIOCOOHOCTh TIOHUMATh 3MOLIMOHANBHOE COCTOSIHUE JPYTHX, YUUTBIBATh €ro TMpH
OCYIIeCTB/IeHNH 06IIeHNs], CTOCOOHOCTE K COUYBCTBHIO U COTIEPEKUBAHMUIO;

COLMA/IBHBIX HABBIKOB, BKI/IIOUYANOLIUX CIIOCOOHOCTh BBICTPAWBATH OTHOLIEHWSI C APYTHMH JIFOJBMH,
3a00THUTBCS, IPOSIBIISAT UHTEPEC U pa3periaTb KOH(IUKTHL.

IIPEJMETHBIE PE3YJIbTATbHI

K xoHny oOyuenusi B 10 Kjacce mpeAMeTHbIe pe3y/bTaTbl Ha 0a30BOM YPOBHe [O/DKHBI OTpakaTb
chopMHUPOBaHHOCTD Y 0OYYAIOIUXCS YMEHHIA:

JIeMOHCTPHPOBaTh Ha NIPUMepax posib U MeCcTo GU3MKH B (JOPMHUPOBAHUH COBPEMEHHOW HAayYHOM KapTHHBI
MUDAa, B Pa3BUTUH COBPEMEHHON TEXHUKU U TEXHOJIOTUM, B IPAKTUYECKOH JlesITeJIbHOCTH JTI0/lel;

YUHUTBIBaTh TPAHULIbI IPUMEHEeHHs N3yUeHHBIX (M3MUeCKX MOZereii: MaTepraibHasl TOuka, WHepLiuaIbHas
cucTeMa OTCuéra, abCOTIOTHO TBEPZOE TeJlo, HeanbHbIN ra3, MOZIe/H CTPOEHHUS Ta30B, XKUAKOCTeH U TBEPABIX Tell,
TOYEUHBIN 3/IeKTPUUeCKHU 3apsif IIPU pelileHnH GU3NUecKuX 3azay;

pacrio3HaBaTh (U3MUecKHe siB/IeHUs (TIPOLleCChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB MeXaHHKU,
MOJIeKY/IIPHO-KUHETUUEeCKOW TeopUr CTPOeHUs BelljecTBa U 3/1eKTPOANHAMUKN: PaBHOMEpPHOe U PaBHOYCKOpPeHHOe
NpsIMOJIMHEHHOe /IBIKeHUe, CBOOO/IHOe TaZieHue TeJl, ABMKEHHe 110 OKPY>KHOCTH, MHepLus, B3aUMO/eliCTBUE TeTl,



Iubdy3vst, O(POYHOBCKOE ABI)KEHHE, CTPOEHHE XKHUIKOCTeH W TBEP/BIX TeJl, u3MeHeHre 00bEMa TeJT IPU HarpeBaHUU
(oxnakpeHWn), TeIJIOBOE paBHOBeCHe, HCIapeHue, KOHJeHCallys, TIUlaBjieHue, KpUCTa/lAu3alusi, KUreHue,
BJIQ’)KHOCTh BO3/lyXa, TIOBBIIIIEHWE [ABJIeHWs Ta3a TP €ro HarpeBaHWM B 3aKPLITOM COCY[e, CBSI3b MeXAy
rapaMeTpamMM COCTOSIHUS ra3a B M30MPOLeccax, 3/eKTpU3alysi Tesl, B3auMo/leliCTBYe 3apsifioB;

OIMMCBIBAaTH MeXaHWUeCcKoe [BIDKEHWe, WCIOb3ys (u3nueckve BeJUUMHBL KOODAWHATA, IIyTh,
repeMeliieHe, CKOPOCTh, YCKOPEHHe, Macca Tejia, CWia, UMIY/bC Tela, KWHeTHUeCKasi SHeprus, MOoTeHLHalbHas
SHEprusl, MexaHuueckas paboTa, MexaHWuecKass MOII[HOCTb; TIPH OTMCAHWU TMPABUILHO TPAKTOBATh (PU3NUECKUIA
CMBIC/T UCIOJb3YEMbIX BeJWYMH, MX 0003HaueHWUss U e[UHULIbI, HAaXOJUThb (POPMYJbI, CBA3LIBAIOIIWE AHHYIO
(h13rYeCcKyro BeJIMUMHY C IPYTUMH BeJIMUMHAMU;

OTMCHIBaTh U3yUeHHbIe TEIJIOBbIE CBOMCTBA TeJ U TeIVIOBble SIBJIEHHS, UCII0/Ib3Ys (pU3NUecKue BeTUUMHbL:
JlaBlleHue rasa, TeMmIiepaTypa, CpeAHsisi KUHeTH4yeCcKas SHEprusi XaoTHUecKoro [BIDKEHUsSI MOJeKyI,
CpeHeKBajpaTUYHAsi CKOPOCTb MOJIEKYJI, KOJTMUECTBO TeTVIOThI, BHYTPEHHsIsl SHeprus, pabora rasa, KoagguipieHT
TOJIE3HOTO IeHCTBUS TEIUIOBOTO JBWraTe/s; TPU OMNMCAHWM TPABWIBLHO TPAaKTOBAaTh (U3UUECKUH CMBICIT
WCI0/Ib3YeMbIX BEJIMUMH, UX 0003HAUeHUs U eAVHMIIbI, HAXOJUTb (OPMYJIbI, CBA3bIBAIOI[HE AaHHYIO (DHU3UUECKYIO
BEJIMUMHY C JPYTUMH BeJTMUHNHAM;

OIMMCHIBATh W3YyUYeHHBbIe 3JIeKTPUUECKWe CBOWCTBA BeIleCTBA W 3JIEKTPUUECKHe SIBIeHHs1 (TIPOLeCCHI),
WCTIONB3Y (M3UUeCKre BeTMUMHBL: JIeKTPUYeCKUN 3apsi]], 7IEKTPUUECKOe TI0j1e, HAaPSDKEHHOCTh T10JIs1, TIOTEeHI[Hal,
Pa3HOCTh TIOTEHLIMAJIOB; TIPY ONMCAHWUM TPAaBWILHO TPAKTOBaTh (HM3UUECKUN CMBICT WCIIO/Ib3YEMbIX BEJTMUNH, WX
0003HaueHUs1 U eUHUIIbI; YKa3bIBaTh (HOPMYJibl, CBSI3bIBAIOLIME [AHHYIO (DU3UUECKYI0 BEIUUMHY C JPYTUMH
BEJIMUMHAMU;

aHa/lM3MpoBaTh (pr3UUecKue TPOLIECCHl U SIBMEHUS, UCTONb3ysl (r3ndyecKre 3aKOHbI W TPUHLUIIBL 3aKOH
BcemupHoro TsaroteHus, I, II u I1I 3akoHbl Hpl0TOHA, 3aKOH COXpaHeHUs] MeXaHUUeCKOW SHepryu, 3aKOH COXpaHeHust
VMIy/bCa, MPUHLUIT CYTIepHO3WL{UU CUI, TIPUHLIMIT PAaBHOMNPaBUsl MHEPLMAIbHBIX CUCTeM OTCUéTa, MOJIEKYJISIPHO-
KUHeTUUEeCKYI0 TeOpUI0 CTPOEHUSI BelljeCTBa, Ta30Bble 3aKOHbI, CBSI3b CpefiHell KWHETHYeCKO SHEePruM TeIlIoBOro
IBIDKEHUST MOJIEKYJ C abCOIOTHOM TeMmepaTypol, TIepBbI 3aKOH TePMOAWHAMMKH, 3aKOH COXpaHeHUs
3/IEKTPUUECKOTO 3apsijia, 3aKOH Ky/oHa, TpW 3TOM pa3idyaTh CJIOBECHYIO0 (OPMY/IMPOBKY 3aKOHa, €ro
MaTeMaTHUeCKoe BhIpa)KeHUe U YC/I0BUs (TpaHuLbl, 06/1aCTH) IPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE TIPUHIUIBI [JEMCTBHUs MallldH, MPUOOPOB M TEXHWUECKUX YCTPOMCTB; pa3/ivuaTh
yCJI0BUS MX 6€30MacHOro MCI0/Ihb30BaHUs B IOBCEIHEBHOM )KU3HHU;

BBLITIO/THATh SKCTIEPUMEHTHI 110 WCC/IeIOBAHUI0 (PU3NUECKUX sIBJIEHWHA U TIPOL[ECCOB C HCMOJb30BaHUEM
MpPSAMBIX M KOCBEHHBIX W3MepeHud, mpu 3ToM (opmynupoBath mpobiemy/3afiauyy W TUIOTe3y yueOHOro
9KCIEepPUMeHTa, COOMpaTh YCTAaHOBKY W3 TMPEJI0KEHHOTO0 000pY/OBaHUS, MPOBOAWUTH OMBIT U (OPMY/IUPOBAThH
BBIBO/IbI;

OCYIIECTB/ISATD TIPSIMble ¥ KOCBEHHbIE U3MepeHus: GU3NYeCKUX BelIMUYH, TPU 3TOM BBIOMPATh ONTUMA/IbHBIN
Crocob U3MepeHUsl U UCTI0/Ib30BaTh U3BECTHBIE METOAbI OLIEHKH MOTPELTHOCTeN W3MepeHuH;

WCCIIeloBaTh 3aBUCUMOCTH MeXy (pri3nuecKMMY BeJTMUMHAMU C UCT0/Ib30BaHUeM IPSIMbIX M3MepeHui, pu
3TOM KOHCTPYUPOBaTh YCTAHOBKY, (PUKCHPOBaTh pe3y/bTaThl MOJYUYEHHON 3aBUCUMOCTH (DU3UUYECKUX BETMUWH B
BU/ie Tab/Il U rpadUKOB, [1e/1aTh BEIBO/IBI TI0 Pe3y/IbTaTaM HUCC/Ie/IOBaHMUS;

cobsrolaTh TpaBWa 0e30MacHOro TPyZa TMpU IPOBEJEHWH WCC/Ie0OBaHUM B paMKax yuebHOro
JKCIIepUMeHTa, y4eOHO-MCC/ie/[oBaTelbCKOM W TIPOEKTHOU [IeSTeTbHOCTU C WCIOb30BaHWEM W3MepPHUTeTbHbBIX
YCTPOMCTRB U 1abopaTopHOro 060pyAOBaHUS;

peliaTh pacuéTHble 3a/laudl C SBHO 3aJaHHOW (U3WUecKoW MO/IeNblo, WUCTIONb3ys (pu3nueckre 3aKOHBI U
TIPUHLIUTIBI, HA OCHOBE aHa/IM3a yC/I0BUS 3a/jaukl BLIOMpaTh (DU3UUECKYIO MO/Ie/b, BhIEIATh (Pr3nUecKre BeJTUMUUHbI
1 QopMy/Ibl, HeOOXOAUMBIe 1Sl eé pelleHus], POBOJUThH PACUETHI U OLIEHUBATh PeaslbHOCTh MOTyUYeHHOT0 3HAUeHHsT
(hr3rUeCKOoil BeJTMUMHEL;

pelllaTb KaueCTBEeHHbIEe 3aJlaui: BBICTpauBaTb JIOTMUECKH HENPOTUBODEUMBYIO LIETIOUKY pacCyKIeHU’ c
OTOpOii Ha U3yUeHHbIe 3aKOHbI, 3aKOHOMEPHOCTH U (13nUecKye siBeHUs;

WCII0/Tb30BaTh TPU peIleHnH yueOHBIX 3aJau COBpeMeHHble MH(OpPMALMOHHbIE TEXHOJIOTMHU /IS TIOMCKa,
CTPYKTYPHPOBaHMUsI, UHTEPIPETALIUN U TIPeCTaBIeHUS YueOHOW U HayUHO-TIOMY/ISIpHON MHGOPMALIUH, TTOTyYeHHOH
13 Pa3/IMUYHBIX UICTOUYHWKOB, KDUTHUECKH aHaIM3UPOBATh TOTyYaeMyto HH(POPMAIIHIO;

MIPUBO/IUTh TIPUMEPHI BK/Iajila POCCUHCKUX M 3apYOeKHbIX YUEHBIX-(DU3UKOB B Pa3BUTHE HayKH, 00bsSCHEHHE
TIPOIIECCOB OKPYXKAIOII[ET0 MUPA, B Pa3BUTHe TEXHUKU W TEXHOJIOTHIA;

WCI0/1h30BaTh TEOPETUUECKHe 3HAHUS M0 (U3UKe B MOBCEJHEBHOW >KU3HU Ji/ist obecrieueHus: 6e30mMacHOCTH
npy obpailjeHnu C pubopamMu ¥ TEXHUUECKUMU yCTPOUCTBAMHU, [Ijii COXPAHEHUS 3[J0POBbSI U COOJIIO/IEHNST HOPM
9KO0JIOTHUECKOT0 TIOBeJieHUsl B OKpYsKarolllelt cpefie;



paboTaTte B TpyIe C BLINOJHEHWEM Ppa3lWYHBIX COLMAJBHBIX POJIeH, TUIaHWPOBAaTh paboTy TpyIIbI,
paLMOHA/IBHO PacTipeiesisiTh 003aHHOCTH U TJIAHUPOBAaTh ZesATebHOCTh B HECTaHAAPTHBIX CUTYaLWsX, aZleKBaTHO
OLIeHUBaTh BKJIa/| K&XK/JOT0 U3 YUaCTHUKOB IPYIINBI B PELIeHe PACCMaTPUBAEMOM TIPOOIEMEL.

K koHLy oOyueHuss B 11 Kjacce Tipe[iMeTHble pe3y/ibTaThl Ha 6a30BOM YPOBHE MAO/DKHBI OTpaXkaTh
copMHUPOBaHHOCTD Y 0OYYAIOIUXCS YMEHHIA:

ZIEMOHCTPUPOBATh Ha TpUMepax pojib U MecTo (M3MKU B (POPMUPOBAHUM COBPEMEHHOM Hay4yHOI KapTHHBI
MUDa, B Pa3BUTUM COBPEMEHHOW TeXHUKU U TEeXHOJIOTHH, B TIPAaKTHUECKOU [esiTeJIbHOCTH JIFOZel, 1[eIOCTHOCTh U
eIMHCTBO (PU3NUECKON KapTUHBI MHUPA;

YUUTBIBATh IPaHULIbI IPUMEHEHHUS N3YUeHHbIX (GU3HUECKHUX MOZesieli: TOUueyHbIl 3/IeKTPUUEeCKU 3apsifl, 1y4
CBeTa, TOUEYHBIH MCTOUHMK CBeTa, sifiepHas MOZe/Nb aTOMa, HYK/IOHHAas MOJe/ib aTOMHOTO sifjpa TIpY pelleHUH
¢$u3nYecKux 3az1ay;

pacrio3HaBaTh (pu3UvecKue sBeHUs (IpoLjecchl) U OOBSICHATh UX Ha OCHOBE 3aKOHOB 3J/IEKTPOJMHAMHUKU U
KBaHTOBOH (DM3MKM: 3/IeKTpUYecKasi TPOBOIUMOCTD, TEIJIOBOE, CBETOBOE, XMMHUECKOe, MarHUTHOe JIeMCTBHS TOKa,
B3aMMO/IefICTBHe MarHUTOB, 3/IeKTPOMarHWTHasi UHAYKIWS, [eliCTBe MarHUTHOTO TIO/sI Ha TIPOBOJJHUK C TOKOM U
JBIWKYLIUHACS 3apsi, 5JeKTPOMarHUTHble KojiebaHWs W BOJHBI, TPSAMOJMHEHHOE pAaClpOCTpPaHEHWEe CBeTa,
OTpa&KeHWe, TIpelioMeHHe, WHTepdepeHIWs, Judpakuys W TO/MspU3alysl CBeTa, [JWCIepcust  CBeTa,
toroanextpuueckuid 3ddekt (poTorddekT), cBeTOBOe AaBieHHe, BOZHUKHOBEHHE JIMHEHYATOTO CIIeKTpa aToMa
BOJIOPO/Ia, €CTeCTBeHHasl M UCKYCCTBeHHasl PaJJH0aKTHBHOCTB;

OTMCHIBATE M3y4YeHHbIe CBOWCTBA BelljecTBa (3/eKTpUUECKHe, MarHWTHbIE, ONTUYeCKHe, 3JIeKTPUUECKYHO
MPOBOJMMOCTE Pa3/IMUHBIX CpPeJ]) U 3eKTPOMarHUTHbIe siB/ieHusl (TIPOLIeCCh), UCIONb3Ysl (GrU3HUUecKre BeJTHUHHBL:
3/IeKTPUUECKUI 3apsifi, CWla TOKa, 3/7eKTPUUYeCKOe HarlpsDKeHHe, 3eKTPHUeCKOe COIPOTHBJIEHHEe, DPa3sHOCThb
TIOTEHLIMAJIOB, 3/eKTPOABIDKYIIas CHa, paboTa TOKa, MHAYKLMS MarHUTHOTO ToJisi, cuna Amriepa, cunia JlopeHria,
WHIYKTUBHOCTb KAaTYIIKH, SHEeprus 3/1eKTPUUecKOro W MAarHUTHOTO I10Jied, Tepuof, W YacTtoTa KonebaHuil B
KosiebaTe/lbHOM KOHTYpe, 3apsifi M Cwia TOKa B IIpOLiecce TapMOHMYECKMX 3/1eKTPOMAarHUTHBIX KosieGaHWi,
(hOKyCHOe pacCTOsiHWEe W ONTUYecKas CWUja JIMH3bI, TP OMUCAHWU TIPaBWIBLHO TPaKTOBaTh (YU3MUECKUH CMBICT
UCTO/Tb3yEMBIX BEJIMUMH, UX 0003HAUEHUS U eJUHULIbI, YKA3bIBaTh (POPMYJIbI, CBA3BIBAIOLIME JAAHHYIO (DU3UUYECKYIO
BeJIMYMHY C APYTHMH BeJTMUNHAMHY;

OIMCBHIBAaTh M3y4YeHHbIE KBAHTOBbIE SIBJIEHWS] M TIPOLIECCHI, MCIIOJB3Ysl (PU3MUecKrie BeTWYHHBI: CKOPOCTb
3JIeKTPOMAarHUTHBIX BOJIH, [JIMHA BOJIHBI M 4YacTOTa CBeTa, HePrusi U MMITY/bC (DOTOHA, Mepuof, MoJsypacnazja,
SHEPTHs CBSI3W aTOMHBIX siJiep, TIPU OTMCAHUK TIPABHU/IBHO TPAKTOBaTh GU3NUECKUI CMBICI UCIIOb3yeMbIX BeTHUHH,
ux 0003HaueHWs W eJUHULIBI, YKa3blBaTb (OPMYJIBI, CBS3bIBAIOLME [JAHHYIO (U3UUYECKYH0 BEMUMHY C IPYTHMH
BeJINYMHAMH, BBIUUC/ISATH 3HaUeHne (pU3UecKoi BeTUUMHEL;

aHaNM3MpoBaTh (U3MUYeCKHe TPOLIECCHl U SIBJIEHUs, UCIIO/b3ys GHU3NUecKre 3aKOHbl U TIPUHLIMIIBL 3aKOH
OmMa, 3aKOHBI IOC/IE/JOBaTe/IbHOIO W TApajjie/lbHOTO COeAWHeHUsl MPOBOJHUKOB, 3aKoH [[Koyssi—/IeHIla, 3aKoH
3/IeKTPOMAarHUTHON WH/YKIMY, 3aKOH IPSMOJIMHEMHOrO paclpoCTpaHeHWs CBeTa, 3aKOHbl OTpPaKeHWsl CBeTa,
3aKOHbI IIPe/IOM/IEHHSI CBeTa, ypaBHeHHe OWHIITeMHa [ GoTo3ddeKkTa, 3aKOH COXpPaHEHHUs SHEPIUH, 3aKOH
COXpaHeHUsl HMITy/IbCa, 3aKOH COXPaHeHWs 35/eKTPUUeCKOro 3apsifia, 3aKOH COXpaHEHUs MaCCOBOTO UMCIa,
noctysarsl bopa, 3aKOH pa/jM0akTMBHOIO paclajia, IIpu 3TOM pas/iuuarh CJI0BeCHYH0 (JOPMY/IMPOBKY 3aKOHA, ero
MaTeMaTHUecKoe BbIpa)KEHHUE U YC/I0BUS (TPaHUIIbI, 00/1aCTH) TPUMEHUMOCTY;

OTpeZieNIATh HamnpaB/ieHWe BeKTOpa WHAYKLWM MarHUTHOTO T10Ji1 TIPOBOJHMKA C TOKOM, CUJIBI Amriepa U
cuel JlopeH1ia;

CTPOUTH M OTUCHIBATL U300pakeHHe, Co3JjaBaeMoe MI0OCKUM 3epKaioM, TOHKOH JTMH30H;

BBITIO/THATE KCIIEPUMEHTHI TI0 HMCC/IeJOBAaHUI0 (DU3MUECKUX SIBJIEHMH M TPOLECCOB C HCIIOJIb30BaHUEM
MpsIMBIX YW KOCBEHHBIX H3MepeHMH: Tpu 3ToM (opmyimpoBath mpobiemy/3afiady ¥ THIOTe3y y4eOHOro
9KCIIepUMeHTa, COOMpaTh yCTaHOBKY M3 IpeIoXKeHHOro 000pyZAoBaHUS, MPOBOAWUTH OIBIT U (OPMYJIHPOBATH
BBIBO/JIBI;

OCYILIECTBJISITH TIPsIMble ¥ KOCBEHHbIE M3MepeHHst (PU3MUeCKUX BeJWUMH, IIPY 3TOM BbIOKpPaTh ONTHMA/IbHbIN
cr1oco6 U3MepeHus U UCII0/Ib30BaTh U3BECTHbIE METO/IbI OL|EHKH MOTPeIIHOCTeH N3MepeHuis;

WCCIe[IoBaTh 3aBUCUMOCTH (U3NYECKUX BEIMYMH C MCIO/b30BaHHWEM TIPSIMBIX W3MEePeHWH: TpPU 3TOM
KOHCTPYWPOBATh YCTaHOBKY, (PMKCHPOBaTh pe3yJbTaThl MOTYUYeHHOW 3aBUCMMOCTH (DPU3MUECKUX BeJIMYMH B BUJE
Tabnu1 ¥ rpadMKOoB, /1e/1aTh BEIBOZBI 110 Pe3y/bTaTaM MCCIe0BaHuS;

cobmofath TpaBuma 0e30MacHOTO TpyJa IIpH TIPOBeleHMM HCCTIeOBaHMM B paMKax yueGHOTO
JKCIMIepUMeHTa, Y4eOHO-HUCCIeI0BaTeNbCKOM W TPOEKTHOM AesSTeNbHOCTH C WCIIO/Ib30BAHHEM W3MEPHTeTbHBIX
YCTPOUCTB 1 /1abopaTOPHOTO 000DPY/I0BAHMUS;



pelliaTh pacyéTHBIE 3aJaud C SIBHO 3aJaHHON (U3MUECKOM MO[Ie/IbI0, MCIIOb3ys (DU3HUeCKHe 3aKOHbI U
MIPUHLIUIIBL, HA OCHOBE aHa/I3a yC/I0BUS 3a/jauk BLIOMpaTh (DU3UUECKYIO MO/Ie/Ib, BhIE/IATh (Pr3rUecKre BeJIMUHUHbI
1 GopMY/JIbl, HeOOXOAUMBIE 1S eé pellleHus], POBO/UThL PACUEThI U OLIEHUBATh PeasbHOCTh MOTyUeHHOr0 3HAueHMsI
(h13IeCKOl BeJTMUMHEL,

pelliaTh KaueCTBEHHbIE 3a/[aUuM: BHICTPAWMBATH JIOTMUECKHW HEMPOTHBOPEUMBYIO LIETIOUKY PaCCYXXJeHUH C
OTIOpO#i Ha M3yUYeHHBIe 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHEe SIBJIEHHS;

WCITO/Tb30BaTh TIPU PeIlieHrH yueGHBIX 3aJau COBpeMeHHbIe WH(OpPMAIMOHHbIE TeXHOJIOTUH [JIS TIOMCKa,
CTPYKTYPUPOBAHMUSI, UHTEPIIPETAI[UH U TIPECTABIeHNsT YueOHON 1 HayUHO-TIONYJ/ISIPHON WH(MOPMAI|H, TT0JTyUeHHON
W3 Pa3/IMUHBIX KCTOUHUKOB, KDUTHUECKHU aHATH3UPOBATh MOTyYaeMyt0 HH(HOPMAIIHIO;

OOBSICHATL TIPUHIIUTIBI TEMCTBUS MallliH, TIPUOOPOB U TEXHMUYECKUX YCTPOWCTB, Pa3/vMuaTh YC/IOBHS UX
6€e301acHOr0 UCI0/Ib30BAHMUS B TIOBCETHEBHOM XKU3HU;

MPUBOJIUTL TIPUMEpPLI BK/IAlda POCCHMCKUX U 3apyOEXHBIX YUEHBIX-(DU3UKOB B PA3BUTHE HAYKH, B
00bsICHEHHE TIPOL[ECCOB OKPY)KAIOIIero MUPa, B Pa3BUTHE TEXHUKH U TeXHOJIOTHA;

WCII0/1b30BaTh TEOPETUUYECKHe 3HAHUS M0 (H3MKe B MOBCEJHEBHOM >KU3HM /I obecreueHus: 6e30MacHOCTH
npy oOpailjeHn| C pubopamMu ¥ TEXHUUYECKUMU yCTPOWCTBAMH, [I/ii COXPAHEHUST 3[J0POBbsSI U COOJIIO/IEHHST HOPM
9KOJIOTMYECKOTO TIOBe/IEHVSI B OKPY>KaroLel cpefie;

paboTath B TpyIlie C BbINOJHEHWEM pa3/IMUHBIX COL[MAJBHBIX POJIEH, TUIAaHWPOBATh paboTy TPYIIMbI,
parMoHa/IbHO pacTpee/isiTh 00sI3aHHOCTH M TI/IaHWPOBaTh JIeSTe/TbHOCTL B HECTaHJAPTHBIX CHUTYaIlusX, afeKBaTHO
OLIeHMBATb BKJIaZl K&X/IOr0 U3 YUYaCTHUKOB IPYIIbI B PEIlIEHUe PAaCCMaTPUBAaeMO MpobieMbl.



TEMATNYECKOE IVNTAHUPOBAHUE

10 K/TACC
KoinuyecTrBo yacoB JJIeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (uudposBbie)
Ne n/m KontponbHbie | [IpakTHuecku
NMporpamMMsbI Bcero oOpa3oBaTe/IbHBIE
padoThI e paboTbI
pecypchbl
Pazpen 1. PU3UKA 1 METO/IbI HAYUYHOI'O ITO3HAHUSA
bubmmoreka ITOK
1.1 ®du3uKa U MeTo/ibl HAyYHOI'O [T03HAHUS 2 https://m. edsoo.rw/7f41bf72
Wtoro no pasgeny 2
Pa3zpen 2. MEXAHUKA
bubmioTeka [IOK
2.1 Kunemariika > https://m.edso0.ru/7f41bf72
bubmioTeka [IOK
2.2 Huramika 7 https://m.edsoo.ru/7f41bf72
2.3 3aKOHbI COXpaHeHUsl B MeXaHUKe 6 1 1 Bubmaorexa IOK
https://m.edsoo.ru/7f41bf72
Wtoro no paszeny 18
Paspen 3. MOJIEKYJ/IIPHASA ®U3NKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKY/ISIPHO-KUHETUYECKOU 9 1 bubnmoreka LIOK
) Teopun https://m.edsoo.ru/7f41bf72
bubmoTeka LIOK
3.2 OCHOBEI TEPMOAHHAMHKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHHS BellleCTBa. 5 bubmmoreka LIOK

®Da30Bble N1epexo/ibl

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




Wroro nio pasgeny

24

Paszpen 4. DJIEKTPOJJMUHAMUKA

4.1 OJIeKTPOCTaTUKA 10 Bubmmorexa TTOK
https://m.edsoo.ru/7f41bf72
40 [TocTOsIHHBIN 3/1€KTPUYeCKUM TOK. TOKU B 12 Bubmoreka LTOK
) Pas3/IMUHbBIX Cpefiax https://m.edsoo.ru/7f41bf72
Wtoro no pa3peny 22
PesepBHOe Bpems 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 K/TACC

KosmuecTBO uacoB J/IeKTPOHHBbIE
HaumMeHoBaHMe pa3/e/ioB U TeM (yudposBbie)
Ne n/mm Konrtposbneie | IIpakTHueckune
NporpamMMsbI Bcero o0Opa3oBare/IbHbIE
paboTbI paboThI
pecypchl
Pazpen 1. SJJIEKTPOJUHAMUKA
11 MarsuTtHoe noJie. D/1eKTpOMarHuTHast 1 1 3 bubmmoreka LIOK
) UHIYKIYS https://m.edsoo.ru/7f41c97¢
Nroro nio pa3geny 11
Pa3pen 2. KOJIEBAHUWSA 11 BO/IHbBI
51 MexaHuueckyie U 3/IeKTPOMarHUTHbIE 9 1 Bbubmioreka IIOK
) Kos1e6aHust https://m.edsoo.ru/7f41c97¢c
59 MexaHuueckue U 3/1eKTpOMarHUTHbIe 5 1 bubnuoreka LIOK
) BOJTHBI https://m.edsoo.ru/7f41c97¢c
2.3 Oruka 10 3 Bubmiorexa LIOK
https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 24

Pa3zgen 3. OCHOBBI CIIEIIIAJIbHON TEOPYN OTHOCUTE/IBHOCTH

31 OcCHOBBI crieljuabHON TeopUuu 4 1 bubmioTeka LIOK
OTHOCUTEIBHOCTU https://m.edsoo.ru/7f41c97c
Wroro nio pasgeny 4
Pa3zgen 4. KBAHTOBASA ®U3UKA
4.1 OneMeHThbl KBAHTOBOW ONTUKHU 6 Bubmmorexa TIOK

https://m.edsoo.ru/7f41c97c




bubmioreka 1IOK

4.2 CtpoeHnie aToMa 4
https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE 471p0 5 Bubmaorexa [IOK
https://m.edsoo.ru/7f41c97c
Wtoro no paspeny 15

Pazpen 5. 9JIEMEHTBI ACTPOHOMMUWHN 1 ACTPOPU3UKH

bubmoreka IIOK

5.1 OneMeHTbI aCTPOHOMUM U aCTPO(U3UKU 7 https://m.edsoo.n/7f41c97c
Wtoro no pa3peny 7
Paszgen 6. OBOBIHIAROIIEE IIOBTOPEHUE

61 | OSoSuaougee nosropene ‘ S
Wtoro no pa3peny 4
Pe3epBHOe Bpemsi 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68







ITIOYPOYHOE IVIAHNPOBAHUE

10 K/TACC
KonnuyecTrBo yacos JJ/IeKTPOHHBbIE
Hara
Ne nudpoBbie
Tema ypoka KonTposibubie | IlpakTHueckue | H3yUeHH
n/n Bcero oOpa3oBaTe/IbHbIE
paboTbI paboTsI A
pecypchI
®du3uKa — Hayka o IpUpoze.
1 Hayunsie MET(}: bl HOEHE]l;)HI/'IqH 1 bubmmorexa [TOK
y A https://m.edsoo.ru/ff0c32e2
OKpy’Karolllero Myvpa
Posnb 1 MecTo Qu3vKy B

) (hopMHpOBaHNY COBPEMEHHOU 1 bubmuoreka IIOK
Hay4YHOW KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUUeCKOU eaTe/IbHOCTH JTI0/ler
MexaHHUeCcKoe JIBH)KEHHE.

3 OTHOCUTE/IBHOCTb MeXaHUYeCKOI o 1 Bbubmioreka LIOK
JBwkeHus. [lepemelljeHre, CKOPOCTb, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMepHOe NpsIMOJIMHEHHOe 1 bubmmoreka LIOK
JIBIDKEHHe https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpeHHOe MpsSIMOTMHeHHOe 1 bubmmoreka LIOK
JIBIDKEHHe https://m.edsoo.ru/ff0c372e

5 CBobopiHOe TIafieHue. Y CKOpeHHe 1 bubmoreka LIOK
CBOOO/THOTO TIaZIeHUS https://m.edsoo.ru/ff0c39cc
KpuBonvHeliHOe JBYKEeHNE.

7 [IBr>KeHre MaTepuabHOW TOUKH T10 1 Bubmaorexa [TOK

P https://m.edsoo.ru/ffO0c3ada
OKPY>KHOCTH
8 [IpuHLMI OTHOCKTEILHOCTU ["anues. 1 Bbubmoteka LIOK




VHeprjanbHble CUCTEMbI OTCUETA.
[TepBnIii 3akoH Hbr0TOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. [IpuHiun

9 CyTeprno3uLivu cus. Bropoli 3akoH Bubmorexa [IOK
ynep I ) P . https://m.edsoo.ru/ff0c3be8
HeroToHa f/11 MaTepyasbHOU TOUKU

10 Tpetuii 3akoH HeroToHa /151 bubmioteka LIOK
MaTeprabHbIX TOUeK https://m.edsoo.ru/ff0c3be8
3aKOH BCeMUpPHOro taroreHus. Cusa

bubmoreka IIOK
11 TsbKecTu. IlepBas KocMuueckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuiia ynpyroctu. 3akoH I'yka. Bec bubnuoreka LIOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia Tpenus. Koag@uiiieHT TpeHusl.

13 Cuna CEH OTI/IBHGI?I/IQS)I 1? v BI/IE(EHI/II/I Bubmiorexa LIOK

P puA https://m.edsoo.ru/ff0c3f76
Tesa B )KUJKOCTU UK rase
[TocTymnaresnbHOe U BpalllaTe/lbHOe

14 JIBIDKeHHe abCOI0THO TBEPAOTO Tera. bubmmoreka IIOK
MowmenTt cusel. [1neuo cusel. Y ciioBust https://m.edsoo.ru/ff0c41a6
paBHOBeCHs TBEPJOro Tesa
VimnyibCc MaTepuanbHOM TOUKH,

15 CUCTeMBbI MaTepUaIbHbIX TOYEK. Bbubmoteka LIOK
WNmMnysibC cusbl. 3aKOH COXpaHeHUsI https://m.edsoo.ru/ff0c43d6
MMITyJIbCa. PeakTMBHOe JBIKEHMe
PaboTa ¥ MOIIIHOCTh CHJIBI.

16 KuHeTnueckas sHeprusi MaTepyuanbHONW bubmoteka LIOK
Touku. Teopema 00 M3MeHeHUH https://m.edsoo.ru/ff0c4502
KUHEeTUYeCKOW SHeprumn

17 [ToTeHLManbHasA SHEPrys. bubmmoreka IIOK




[ToTeHLmanbHast SHEPryUsi ypyro
ZebopMHpOBaHHOM MPY>KUHBI.
[MoTeHLMabHAsT YHEPTHs Tesla BOIM3U
MOBEPXHOCTH 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[ToTeHIMAbHbIE U HETTOTEHI[HA/IbHBIE
cubl. CBsi3b paboThI
HETOTeHIMAMbHBIX CHJT C U3MEHEHUeM
MeXaHUYeCKOUW IHEPTUU CUCTEMBI TeJl.
3aKOH COXpaHeHUsT MeXaHUYeCKOH
SHEPrUU

bubmioreka LIOK
https://m.edsoo.ru/ff0c478c

19

JlaboparopHasi pabota
«MccnepoBanue CBsA3U pabOThI CHITBI C
V3MeHeHHeM MeXaHUYeCKOW SHePrUr
TeJla Ha TIPUMepe PaCTSDKEeHUST
PE3UHOBOTO JXI'yTa»

20

KoHTtponbHast paboTa o Teme
«Kunemaruka. /JuHaMuka. 3aKOHbI
COXpaHeHUsl B MeXaHUKe»

bubnuoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE NIOJI0’KEHUS] MOJIEKYJISIPHO-
KUHEeTUUeCKOU Teopuu. bpoyHOBCKoe
JBrkenue. [udpdysus

Bbubmoteka LIOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep [BUKeHUs U
B3aUMO/,eMCTBUS YaCTUL] BelljeCTBa.
Mogenu cTpoeHus ra3oB, )XUJKOCTeN
Y TBEPIBIX TeJ

23

Macca monekyi. Konyectso
BeljectBa. [locrosgHHas ABorazspo

24

TeruioBoe paBHOBecue. TemnepaTypa




U eé usmepenwue. IlIkana Temreparyp
Lenbcus

Upeanbhbiii ra3 B MKT. OcHoBHOe

bubmmoreka IIOK

2> ypaBHeHre MKT https://m.edsoo.ru/ff0c4fde
AOGcosroTHas Temriepatypa Kak Mepa

26 Cpe/iHell KWHeTUYeCKOM SHepruu bubmoreka IIOK
JIBIDKEHUsI MOJIeKYJl. YpaBHeHue https://m.edsoo.ru/ff0c511e
MengeneeBa-KnanelipoHa

27 3akoH [lampToHa. ['a30BbIe 3aKOHBI
JlaboparopHasi pabota

78 «MccnenoBanye 3aBUCUMOCTH MEXAY
rapamMeTpamMu COCTOSIHUS
pa3pe’KeHHOro rasa»

79 N3ormporieccsl B uieasbHOM rase v Ux bubmoreka LIOK
rpaduyeckoe npe/icTaB/ieHHe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis1 SHeprus
TePMOJAVUHAMUUYECKON CUCTEMBI U

30 crioco6nl eé u3MeHeHust. Konmuectso bubnuoreka LIOK
TEeTUIoThI ¥ paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHeprust OJHOATOMHOI'0 W/ieaslbHOr0
rasa

31 Bugel Terioniepenauu Bubmorexa [OK

https://m.edsoo.ru/ff0c5c36
Y nenbHas TernyI0EMKOCTD BellleCTBa.
32 KosvuecTBO TenioTsl rpu Bubmmorexa TIOK
. https://m.edsoo.ru/ff0c5c36
Teruionepeaue. AuabaTHbIN Mporecc
13 [TepBbiii 3aKOH TEPMO/IMHAMUKU U €70 bubmoreka IIOK

IMpUMEHEHKE K U30IIpoLeccamMm

https://m.edsoo.ru/ff0c5efc




HeobGpaTuMOoCTh MPOIIECCOB B

bubmioTeka 1IOK

34 nipupo/ie. Bropoii 3aKoH
PHPOA P https://m.edsoo.ru/ff0c6230
TepMOJAVHAMUKHA

35 [Mpunuun geiicteus u KI1/ TeryioBoi bubmmoreka IIOK
MalllUHbI https://m.edsoo.ru/ff0c600a

36 ukn Kapxo u ero KII/I

37 OKosioruueckre mpobIeMsl
TeI/I03HEePreTUKU

38 O6o01arouit ypok «MoJieKy/isipHast bubmuoreka LIOK
¢u3vika. OCHOBBI TEDMOJAVUHAMUKI» https://m.edsoo.ru/ff0c6938
KoHTtponbHasi paboTa o Teme

39 «MonekynsipHasi ¢pu3uka. OCHOBBI Bubmiorexa LIOK

/AP ' https://m.edsoo.ru/ff0c6a50
TepMOJAVHAMUKI»

40 [Tapoobpa3oBaHue 1 KOH/I€HCALHS. Bbubmoteka LIOK
Ncmapenue v KurieHve https://m.edsoo.ru/ff0c63b6
AGcomoTHas U OTHOCUTE/TbHAs

41 BJI&YKHOCTb BO3AyXa. HackllieHHbIN Bubmaorexa [TOK

Ayxa. H https://m.edsoo.ru/ff0c64d8
nap
TBéppaoe Teso. Kpucramimmueckue v

4 amop@Hble Tena. AHU30TPONHUS Bbubmioreka LIOK
CBOMCTB KpUCTA//IOB. JKuzikue https://m.edsoo.ru/ff0c65f0
KpucTasibl. COBpeMeHHbIe MaTepUasibl
[1naBneHue u KpUCTaLIM3aLus.

43 Y penvHas TeruioTa riaBeHus Bubmiorexa IOK

A ’ https://m.edsoo.ru/ff0c6708
Cybnmmmarius
bubmioTeka 1IOK

44
Ypasterue Teniosoro bananca https://m.edsoo.ru/ff0c6820

45 OneKTpu3aLys Tel. DIeKTPUUeCKUM bubmioTeka 1IOK




3apsizi. [IBa Bu/ia 31eKTprUUeCcKux
3apsiioB

https://m.edsoo.ru/ff0c6bcc

HPOBO,[[HI/IKI/I, AUDJIEKTPUKU U

46 TIO/TYTIPOBO/IHUKU. 3aKOH COXpaHeHUs! Bubmorexa [IOK
YHPOBOA ' P https://m.edsoo.ru/ff0c6bcc
37IEKTPHUYECKOro 3apsza
B3aumopeiictBue 3apsijoB. 3aKOH
47 Kynona. ToueuHsli1 3/1eKTpUYECKUN Bubmaorexa [TOK
Y ) P https://m.edsoo.ru/ff0c6ce4
3apsf
Harnpsok€HHOCTB 5/1eKTPUYeCKOro
48 nosst. [IpyHIMn cynepnosvuuumn bubmmoreka LIOK
3/1IeKTpUUeCKUX nosen. JInHuu https://m.edsoo.ru/ff0c6df2
HAaTpsKEHHOCTH
PaboTa CHIT 3/1eKTPOCTaTHUECKOTO
bubmmoreka LIOK
49 noss. [Torenuman. PasHocTh
https://m.edsoo.ru/ff0c6£00
MOTEeHL[Ma/IOB
[IpoBOJHMKM U IU3/IEKTPUKU B
POBOA A P bubmioreka 1IOK
50 371eKTPOCTaTUUECKOM T10JIe.
https://m.edsoo.ru/ff0c7018
[wvsnekTprueckasi TPOHULIAEMOCTb
, bubmmoreka LIOK
51 DJIeKTPOEMKOCTh. KoHZeHcaTop 1
https://m.edsoo.ru/ff0c7126
OJIEKTPOEMKOCTH I/IOCKOT'0
52 KOH/IeHcaTopa. JHeprus 3apsuKeHHOro Bubmotexa OK
/h pa. P P https://m.edsoo.ru/ff0c72c0
KOH/IeHCaTopa
£3 JlabopartopHasi pabota "3mMepeHue
3/1IeKTPOEMKOCTH KOHleHcaTopa"
54 [TpyHLMI JeMCTBUS U IPUMEHeHHe

KOH/IeHCaTOpOB, KOITUPOBA/ILHOIO
anmnapara, CTPYWHOr0 IpUHTepa.




DJIeKTpOCTaTUUYeCKas 3alluTa.
3a3zemsieHue 371eKTpOrprubopoB

55

ONeKTpUYeCcKri TOK, YC/IOBUS €ro
cyljecTBoBaHUs. [10CTOSIHHBIN TOK.
Cuia Toka. HarpsokeHue.
Conpotusnienue. 3akoH Oma i
ydacTkKa LeTu1

56

[MocneoBatesibHOe, MapasiebHOe,
CMeIIIaHHOe COeJIMHeHNe
MIPOBOZAHUKOB. JlabopaTopHasi paboTa
«/3yueHne cMeIIaHHOTO COeMHeHUsT
PEe3UCTOPOB»

bubnuoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOIIIHOCTb 3/7IEKTPUYECKOT0
TOKa. 3akoH [Ixoysi-JleHua

bubmoreka IIOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma /17151 TIOJIHOM (3aMKHYTOM)
3/1eKTprYeckou Lernu. Kopotkoe
3ambIkaHue. JlTabopaTopHasi paboTa
«M3mepenue 3/JC UCTOYHUKA TOKA U
€ro BHYTPEHHero CONpOTUB/IEHUSI»

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c7ae0

59

OJIEKTPOHHAs IIPOBOAMUMOCTD TBEPABIX
MeTaJ/lJIOB. 3aBUCUMOCTb
COTIPOTUBJ/IEHHS METa/IJIOB OT
TeMnepaTypbl. CBepXIpoOBOAUMOCTb

60

O/eKTpUUeCKU TOK B BaKyyMe.
CBoiicTBa 3/1eKTPOHHBIX ITYUYKOB

61

[TonynipoBOTHUKH, X COOCTBEHHas1 U
rpyUMecHasi IpOBOAUMOCTh. CBOMCTBA
p—n-niepexoza. Ilo1yrnpoBogHUKOBbBIE

bubmioTeka 1IOK
https://m.edsoo.ru/ff0c84ae




pubOopbI
OneKTpUYeCcKuil TOK B pacTBopax 1

62 pacruiaBax 3/1eKTPOJIUTOB. 1 Bbubmoteka LIOK
DJIEKTPOJIUTAYECKast JUCCOLUALIHS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJI3
OneKTpUYeCcKuM TOK B rasax.

63 CamocTosiTennbHbIN 1 1 Bbubmioreka LIOK
HeCaMOCTOSITe/IbHbIN pa3psf. MosHusl. https://m.edsoo.ru/ff0c84ae
[1na3ma
OrekTpuuecKre MprUOOPHI U

64 YCTPOUCTBA U UX NPaKTHUeCKoe 1 Bubmoreka IIOK
rpuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
be3omacHoCTH

65 O06o01aroIuMi YPOK 1 bubmmoreka LIOK
«ONeKTpoAHaAMUKAa» https://m.edsoo.ru/ff0c88be
KoHTponbHas pabora o Teme

66 «DnekTpocraTuka. I[TocTosiHHBIN 1 Bubmorteka IIOK
3JIeKTPUYeCKUU TOK. TOKU B https://m.edsoo.ru/ff0c8a8a
pas/IMuHBIX Cpejax»

67 Pe3epBHbIil ypok. KoHTposibHas 1 bubmioreka LJOK
paboTa 1o Teme "3IeKTpoAUMHAMHUKA" https://m.edsoo.ru/ff0c8c56

68 Pe3sepBHbIi ypok. O60611aroIumii ypok 1 bubmoreka IIOK
o Temam 10 ksacca https://m.edsoo.ru/ff0c8f6c

OBILIEE KOJIMYECTBO YACOB I1O0 68

[TPOT'PAMME




11 K/TACC

Ko/sinuecTBo uacoB J/IeKTPOHHbIE
No Jata uucdpoBbie
Tema ypoka KoHTposbHble | IIpakTHyecku
n/n Bcero u3yueHus | oOpa3oBaTe/bHbIE
paboThbI e paboTbI
pecypchbl
[TocTosiHHBIE MarHUTBI U UX

1 B3aUMO/IeiCTBUe. MarHuTHoe ToJie. 1 bubnuoreka IIOK
BekTop MarHuTHOM UHAYKLMU. JIMHUU https://m.edsoo.ru/ff0c9778
MarHuTHOW UHAYKLIUU
MarsuTHoOe I1071e [IPOBO/HUKA C

) TOKOM. OrnbIT OpcTesa. 1 bubmoteka LIOK
B3auMogeiicTBre TIPOBOJTHHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JTabopaTopHasi pabota «/3yueHue 1 1 bubmmoreka LIOK
MAarHuUTHOIO I10JIg KaTyIIKA C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOTO TT0JI Ha
MPOBOJHUK C TOKOM. Cuia Amriepa.

4 JlabopaTopHasi paboTa 1 1 bubmoteka LIOK
«UccnepoBanue nencTeus https://m.edsoo.ru/ff0c9ac0
TOCTOSIHHOI'O MarHyWTa Ha PamKy C
TOKOM»

[lelicTBe MarHUTHOTO TI0JIS1 HA

5 JBIDKYILYIOCA 3apsDKEHHYIO YaCTULLy. 1 bubmoteka LIOK
Cuna Jlopenriia. PaboTa Cuiib https://m.edsoo.ru/ff0c9df4
JlopeHija

6 OJIeKTpOMarHuTHass UHAyKuus. IToTok 1

BEeKTOpa MarHUTHOM UHAYKLuK. D/1C
VH/YKIMU. 3aKOH 3/1eKTPOMarHUTHOU




nHAyKLuK Papanes

JlaboparopHasi paboTa

bubnuoreka IIOK

7 «HccnenoBanue sIBIeHUS
A . https://m.edsoo.ru/ff0cal50
3/1eKTPOMarHUTHOW UHAYKLIUH»
WHpyKTUBHOCTS. fIB/1eHKe
3 camorHAyKUuu. /1C caMOUHAYKLMH. bubmmoreka IIOK
OHeprusi MarHUTHOTIO I10J151 KaTYIIKHU C https://m.edsoo.ru/ff0ca600
TOKOM. DJIEKTPOMarHUTHOE ToJie
TexHUuecKue yCTPONCTBA U UX
TpUMeHeHue: TOCTOSIHHbIe MarHUTHI,
9 371eKTPOMAarHuThl, 3/IEKTPO/IBUTaTe/lb,
YCKOPUTEJIU 3/1IeMeHTapHbIX YaCTHLI,
VH/YKI[MOHHAs TleYb
10 O6o01aronuit ypok «MarHuTHOe bubmoreka LIOK
riosie. J/IeKTPOMarHUTHast UHAYKLUSD» https://m.edsoo.ru/ff0cab82
KonTtponbHas pabora o teme
bubmoteka LIOK
11 «MarHuTHoe TI0J1€.
https://m.edsoo.ru/ff0cad58
DeKTpOMarHuTHasi UHYKLUs»
CB00OO/IHBIE MEXaHUUECKHE
KonebaHusi. 'apMoHHUUeCKHe
12 KornebaHus. YpaBHEHHE Bubmorexa IOK
- 7P . https://m.edsoo.ru/ff0caf06
rapMOHUUECKHX KOJIeOaHUH.
[IpeBpaiuenue sHepruu
JlaboparopHasi paboTa
13 «HccnefoBanue 3aBUCMMOCTH
Tepyrozia MajibIx Kojie0aHui rpy3a Ha
HUTH OT JI/TUHBI HUTU U MaCChl Tpy3a»
14 KonebarenbHblii KOHTYp. CBOOO/IHBIE bubnuoreka IIOK




3JIEKTPOMdIrHHUTHEGIE KoJie0aHus B
naeajabHOM Kojie0aTe/lbHOM KOHTYpe.
AHanorus MeXay MeXaHUUeCKNMU U
3JIEKTPOMArHUTHBIMH KOJiIe0aHUSIMU

https://m.edsoo.ru/ff0cb820

15

®opmysa TomcoHa. 3aKOH
COXpaHeHUs SHePryy B W/iealbHOM
KomnebaTe/lbHOM KOHType

bubnuoreka IIOK
https://m.edsoo.ru/ff0cb9c4

16

[TpeacraBneHye O 3aTyXarOIUX
KosiebaHusiX. BbIHYX/1eHHbIe
MexaHHJecKue Kojebanus. Pe3oHaHc.
BBIHY>K/]eHHbIE 37IeKTPOMarHUTHbI®
Ko/Ie0aHus

bubnuoreka IIOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHbIM TOK. CHHYCOUIATbHBIN
riepeMeHHbIN TOK. MOIIHOCTb
repeMeHHOr0 ToKa. AMIIUTYJHOe U
JleMCTBYIOLLlee 3HaUeHWe CHJ/Ibl TOKa U
HarpsbKeHust

bubnuoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpancgopmarop. [Ipor3BozcTBO,
nepesiaua v norpebsexHue
3/1IeKTPUYECKOW SHepruu

19

Y CTpPOWCTBO 1 MpakTUUYeCcKoe
TIpYUMEeHEeHYe 3JIeKTPUUeCKOro 3BOHKA,
reHeparopa repeMeHHOI0 TOKa,
JIMHUU 371eKTporepesayd

bubmoreka LJOK
https://m.edsoo.ru/ff0cc324

20

OKO0JIOrMYeCcKue PUCKU TpU
TIPOM3BO/CTBE 3JIeKTPOIHEPrUH.
KypTypa ucronb3oBaHus
3JIEKTPO3HEPrUM B MIOBCEHEBHOU
JKU3HU




MexaHuueckue BOJIHBI, YC/IOBHUA

pacripoctpaHenusi. [lepuoj. CKOpPOCTb

bubmioreka LJOK

21
pacnpoCcTpaHeHus U IJINHA BOJIHbI. https://m.edsoo.ru/ffOcca54
[TonepeuHsle ¥ IPO/OJIbHBIE BOTHbI
Y 3ByK. CKOpOCTb 3ByKa. ['pOMKOCTb bubnuoreka IIOK
3ByKa. Beicora ToHa. Tembp 3ByKa https://m.edsoo.ru/ff0cccOc
OJIeKTpOMarHUTHbIE BOJTHBI, UX
23 cBoicTBa U cKkopocTs. lllkana Bubmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfe0
3/1eKTPOMAarHUTHBIX BOJTH
[TpuHLUIIBI paiUOCBs3U U
24 TesieBUZieHUs. Pa3BuTure cpejCTB
cBa3u. Paguosniokarus
oe KontponbHas pabora «Konebanus u bubnuoreka LIOK
BOJIHBI» https://m.edsoo.ru/ff0cc6£8
[IpsimosiMHeHOe pacrpocTpaHeHre
6 CBeTa B OJHOPOJHOM cpejie. bubnuoreka IIOK
ToueyHbIM UCTOYHUK CBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus cseta. ITocTpoeHue bubmmotexa OK
P o P https://m.edsoo.ru/ffO0cd4e0
1300pakeHHid B TUIOCKOM 3epKajie
IIpenomnenue cseta. [lonHoe
)8 BHYTpeHHee oTpakeHue. [IpeaenbHblil Bbubmoteka LIOK
YT'OJ1 TIOJTHOTO BHYTPEHHEero https://m.edsoo.ru/ff0cd7f6
OTpakeHusi
79 JlabopaTopHasi pabota «Vi3mepeHue bubmoreka IIOK
T0KasaTeJid MpeioMJIeHUs1 CTeKJ1ax https://m.edsoo.ru/ff0cd67a
30 JIunzel. [TocTpoeHue n300paXkeHUi B bubnuoreka IIOK




nmuH3e. dopMyra TOHKOW JTMH3BI.
YBenuueHue IMH3bI

https://m.edsoo.ru/ff0cddle

JlabopatopHas pabota

31 «/ccnenoBaHre CBONCTB
1300paykeHU B TMH3aX»
[Hwucnepcus ceeta. CI0XKHBIN COCTaB
39 Genoro ceeta. I]BeT. JlabopaTopHast
pabora «HabsrozeHue gucnepcun
CBEeTa»
33 WNurepdepentus ceeta. Audpakiys Bubmmoreka [JOK
ceTa. [JudpakiMoHHas peléTka https://m.edsoo.ru/ffOced22
34 ITonepeyHOCTH CBETOBBIX BOJIH. Bubmmoreka [JOK
ITonspusanus ceeta https://m.edsoo.ru/ff0cf02e
35 OnTtryeckue IPUOOPHI U YCTPOKCTBA U
ycJioBUsI UX 6e301acHOTO TIPUMeHeHUsT
['paHuLIbI TPUMEHUMOCTHU
36 K/IaCCUYeCKOoM MexaHUKU. ITocTynatel bubmioteka LIOK
criel[MabHOU TeOpumn https://m.edsoo.ru/ff0cf862
OTHOCHUTEeTbHOCTH
OTHOCUTEILHOCTh OJHOBPEMEHHOCTH.
37 3ame/yileHVe BpeMeHHU 1 COKpallleHue Bubmorexa IOK
A p parf https://m.edsoo.ru/ff0cfa42
JJTUHBI
OHeprus ¥ UMIMY/bC PeIITUBUCTCKON
38 yacTuLlbl. CBsI3b MacChl C SHEPTUen U Bubmotexa OK
HeL P https://m.edsoo.ru/ff0cfc68
VIMITYJIbCOM. DHeprus MoKost
KonrposnpHast paboTa «OnTuKa.
. bubmoreka IIOK
39 OCHOBBI CIiejuaabHOM Teopuur

OTHOCHUTE/IbHOCTH»

https://m.edsoo.ru/ff0cf6f0




@otonbl. ®opmyia [1naHka. JHeprus

bubnuoreka IIOK

40
Y UMITyJ/IbC (JOTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIe[jOBaHUe Eu6 LIOK
nbmoTeka
41 .0 A.T.
poTo3(pexTa. OrbiTs! https://m.edsoo.ru/ffOcffc4
CroJsieToBa
3akoHbI (poTO3((eKTa. YpaBHeHUe
42 SﬁHmTegI)Ha Hqs)lq)(i)OTOC-)Cl)(;@)EKTa Bubmorexa [JOK
A ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuiia» potosddexTa
[Hasnenue ceera. OmnbiTe! [1. H.
43 JlebeeBa. XvMuueckoe eHCTBHe bubmorexa OK
AeBd. A https://m.edsoo.ru/f0d04a6
cBeTa
TexHHUUecKue yCTPONCTBa U
MpaKTUYeCKOe TIpUMeHeHue:
44
doTo3sieMeHT, POTOATUUK,
COTHeYHast baTapes, CBeTOAUO
45 Perienue 3azau 1o teme «371eMeHTHI Bubmoteka LIOK
KBaHTOBOW OTITHUKU» https://m.edsoo.ru/ff0d0302
Mogens aToMa TomMcoHa. OnbIThI
46 Pe3epdopja mo paccessHAIO O-UacTH Bubmorexa IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[1naneTapHas mozesib aToma
bubnuoreka IIOK
47 Hocrynatet bopa https://m.edsoo.ru/ff0d0afa
Nsnyuenue v norsonjeHue OTOHOB
48 1y H§1]1e exoje aTOM;u Cco Hcc)l;o OBHSfI Bubmiorexa [IOK
P pexoa o A yp https://m.edsoo.ru/ff0d0afa
SHEepruy Ha Apyrou. Buzibl crieKTpoB
49 BonHoBble cBoricTBa yacTul. BosHel Bbubmoteka LIOK

ne bpoiins. KopriyckynsipHo-
BOJIHOBOM Jlyann3M. CIIOHTaHHOe U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KIE€HHOE HN3/TyUYeHHre

50

OTKpBbITHE PaIMOAaKTUBHOCTH. OTMBITHI
Pe3epdopza ro oripefienieHNI0 COCTaBa
PaZiM0aKTHBHOI'O U3/TyUYeHust

bubnuoreka IIOK
https://m.edsoo.ru/ff0d0fd2

51

CaoticTBa anbda-, beta-, raMma-
v3nyueHus. BivsHue
PaZiIM0AaKTUBHOCTH Ha >KUBbIE
OpraHu3Mbl

52

OTKpBITHE POTOHA U HEHUTPOHA.
N3otormbl. Anbda-pacmnaf,.
DJIeKTPOHHBIN U TIO3UTPOHHBIN OeTa-
pacnazg. ['amma-usnyyeHue

bubmoteka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprusi CBsI3 HYKJIOHOB B siJipe.
SAnepHble peakuyu. SnepHbii
peakTop. [Tpo6ieMbl, TIepCIIEKTUBHI,
5KO0JIOTUUeCKUe aCIeKThbl siZiepHOM
SHepreTUKu

bubmoteka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTULibl. OTKpLITHE
no3uTpoHa. MeTto/pl HaO/MIOeHUS U
perucTpanyuy 371eMeHTapHbIX YaCTHL.
Kpyrsiii cton «®yHaameHTanbHbIe
B3auMozencTeusd. EquHCTBO
¢bu3nuecKoi KapTUHbI MHPa»

bubmoreka LJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé31H0r0 Heba. Co3Besus,
sIpKKe 3BE3/Ibl, T/IAHEThI, UX BUJUMOE
nBrokenre, Co/lHeuHasi CCTeMa

56

Connije. ConmHeuHasi akTUBHOCTb.
NcTtounuk 3Heprumn CosiHIa U 3BE3]




57

3BE3/Ibl, UX OCHOBHbIE
XapaKTepPUCTUKU. 3BE3/1bl TJIaBHOU
NoCJ1el0oBaTeIbHOCTU. BHyTpeHHee
cTtpoeHue 3Bé31. CoBpeMeHHbIe
Tpe/iCTaB/IeHUs] O MPOUCXOXKAEHUU U
sporoLvu CoJTHIIA U 3BE3]

58

Mneunsiii [TyTs — Hama ["anakTuvka.
ITonoxxenue u aBrkeHre Co/HIA B
lNanakTtuke. I'alakTvky. YEpHbIE
[bIPBI B s7ipax ranakTUK

59

Bcenennas. Pa3beranue rajakTuK.
Teopwust bonbioro B3peiBa.
PenuvkToBoe usnyueHue.
MeTaranakTHKa

60

HQPEH_IEHHLIE l'IpO6J]EMbI dCTPOHOMHUUA

61

KonrpospHast paboTa «D1eMeHThI
aCTPOHOMMUU U aCTPOU3UKU»

62

O6o6maroruii ypok. Ponb ¢usuku u
aCTPOHOMHH B 3KOHOMUYECKOH,
TEeXHOJIOTUUeCKOU, COL[MaTbHOU U
9TUYeCKOH cepax AeAaTeslbHOCTH
yesioBeKa

63

O6o6maromuii ypok. Posb 1 MecTo
(hY3UKY ¥ aCTPOHOMUH B
COBpPeMEeHHOW HayYHOU KapTUHe MUpa

64

O6o06mmaronuii ypok. Ponb
¢u3uueckoit Teopuu B (HOPMUPOBAHUU
Tipe/iCTaBJIeHUH 0 (hU3MUeCcKom




KapTUHe MHpa

O6o6iaroiiuii ypok. Mecto
¢du3nueckoil KapTUHBI MUpa B 0011IeM

65 1
pSZly COBpEMEHHBIX eCTeCTBeHHO-
HayUHbBIX NIpeJCTaB/IeHUI O NIPUPOJie
66 Pe3epBHbIi1 ypok. MarHuTHoe mose. 1
DneKTpoMarHuTHast UHAYKLIUS
PesepBHbIiil ypok. OnTuka. OCHOBBI
67 crieLjuaabHOU TeOpUM 1
OTHOCUTE/IbHOCTH
Pesepnbiii ypok. KBaHToBast pusmka.
P yp ¢ bubnmmoreka LIOK
68 DJiIeMeHTbl aCTPOHOMUM U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3uKu
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPO'PAMME







YUYEBHO-METOIUYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOTI'O ITPOLIECCA
OBA3ATE/IbHBIE YYEBHBIE MATEPHUAJIBI /I YYEHUKA

METOANYECKHWUE MATEPUAJIbI VI YUUTEIA

ION®POBLIE OBPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCBI CETHU

MHTEPHET






