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HHOACHHUTEJIBHAS 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOI0 YpOBHS Ha YpPOBHE CpEJHEro oOIIero
o0pa3oBaHHs pa3paboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUII K pe3yibTaTaM
OCBOCHHS OCHOBHOIl 00pa30oBaTeIbHOM IporpaMMEl, IpejcTaBieHHBIX B PI'OC
COO, a Takxke ¢ yu€roM ¢enepanbHOll pabodell MporpaMMbl BOCIHTAaHUS U
KOHIIENIIMH IpenojaBaHus ydeOHoro mpeamera «®dusnuka» B 00pa3oBaTeIbHBIX
OpTraHH3aIUAX Poccuiickoit denepanuy, peann3yromux OCHOBHEIE
00pa3oBaTeIbHbBIE IIPOTPAMMBL.

Cogxepxanue mporpaMMbl 1o (u3uKe HampaBlieHO Ha (opMupoBaHHE
€CTECTBEHHO-HAy4YHOU KapTHHBI MuHpa oOydaronmuxcs 10-11 xmaccoB mnpu
o0ydeHHH UX (pu3uKe Ha 0a30BOM ypOBHE Ha OCHOBE CHCTEMHO-/IEATEIILHOCTHOTO
noaxona. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm PI'OC COO k
IJIAaHUPYEMBIM JIHYHOCTHBIM, IIPEIMETHBIM H MeETalpeJIMETHBIM pe3yIbTaTaM
o0y4eHHs, a TaKKe YYHTHIBA€T HEOOXOJUMOCTh peaaH3alllH MEXKIIPEIMETHBIX
CBs3el (U3HKH C €eCTeCTBEHHO-HAayYHBIMH Yy4eOHBIMH IIpeaMeTamMu. B Hel
OTIPEJIEISAIOTCS OCHOBHBIE €M M3y4deHUs (PU3MKH HAa YPOBHE CpPEIHEro OoOIIero
00pa30BaHUs, IIJTAaHUPYEMBIE pe3yJIbTaThl OCBOCHHUSA Kypca (PU3HKU: JTUYHOCTHEIE,
MeTalnpeIMeTHBIE, IpeAMEeTHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma 1o pu3HKe BKIIIOYAET:

e IUIAHHPYEMBIE PE3YJIBTaThl OCBOSHUS Kypca (U3HKU HAa 6a30BOM ypOBHE, B

TOM 4HCJIe IpeIMETHEIE Pe3yJIbTaThI 110 ToJjaM 00ydeHHs;

e cojiepxkaHHe yuyeOHoro npeaMera « Pu3uka» 1mo rojgaM oO0ydeHHUs.

®du3nka Kak Hayka O HamOonee OOIIUX 3aKOHAX IIPUPOJBI, BHICTyHas B
KadecTBe y4eOHOro mpeaMeTa B IIKOJIE, BHOCHUT CYIIECTBEHHBIH BKJIAJl B CUCTEMY
3HaHUI1 00 okpykaroeM Mupe. I1IkoasHBIN Kypc GU3HKH — CHCTEMOOOPa3 YOI
JUI €CTECTBEHHO-HAay4YHBIX y4EOHBIX IIPEIMETOB, IIOCKOJIBKY (PH3HYECKHE 3aKOHBI
JeXaT B OCHOBE IIPOIECCOB U fABICHHUI, H3y4aeMbIX XUMHell, Ouomorueii,
¢usnueckoit reorpaduei u actpoHomueil. lcmonp3oBaHHE U AKTUBHOE
IpUMeHeHue (U3NYECKUX 3HaHHUI OmpeJenseT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTUH B cdepe >HEpPreTHKU, TpPaHCIOpTa, OCBOCHHS
KOCMoOCa, IIOJyYeHHs HOBBIX MaTE€pHATIOB C 3a/JlaHHBIMH CBOIICTBAMHU U JAPYTHX.
M3yuyenne ¢GU3NKH BHOCHUT OCHOBHOHM BKJIaJ B (OPMHPOBAHHE €CTECTBEHHO-
Hay49HOIl KapTHHBI MHpa OOydJaroIuxcs, B (OpPMUPOBAHHE YMEHHH NpPHUMEHSTH
Hay4YHBII METOJ] IO3HAHUS IIPH BRIIIOJIHEHNU UMH Y4eOHBIX UCCIIEJOBAHMUII.

B ocHOBy kypca ¢m3ukm Ui YpOBHS CpeIHEro oOImero oo6pa3oBaHUs
IIOJIOKEH ps HJeH, KOTOphble MOXXHO paccMaTpUBaTh KaK IPHHIIUIIEI €ro
IIOCTPOCHUSL.



Iloes yenocmuocmu. B COOTBETCTBHH € HEH KypC SBIIETCA JIOTHYECKU
3aBEPIIEHHBIM, OH COAEPKUT MaTepHall U3 BCEX pa3/iesioB (PU3UKH, BKIIOYAET KaK
BOIIPOCHI KJIACCHYECKOM, TaK U COBPEMEHHOM (PU3UKH.

1loea cenepanuszayuu. B cOOTBETCTBUHM ¢ Hell MaTepual Kypca (H3UKU
00beqUHEH BOKpYr (Qusnmyeckux Teopuil. Bexaymum B Kypce sABIseTCA
(dbopmupoBaHHE TMPEACTABICHUI O CTPYKTYPHBIX YPOBHSAX MaTe€pHUH, BENIECTBE U
oJIe.

1loea eymanumapuszayuu. EE peamnzanus OpeamnojaraeT HCIOJIb30BaHUE
T'yMaHHTapHOI'0 IOTEHIHajda (PU3HYeCKOH HayKH, OCMBICIEHHE CBSI3H Pa3BUTHUSA
¢buzukun ¢ pa3BUTHEM OOINECTBa, a TakKe C MHPOBO33PEHUYECKUMH,
HPAaBCTBEHHBIMH U SKOJIOTHYECKUMU IIPOOIEMaMU.

1loea npuxknaouoti Hanpaenennocmu. Kypc Qusukm mpesamnonaraet
3HAKOMCTBO C IIMPOKHUM KPYTOM TE€XHHUYECKHX U TE€XHOJIOTHYECKHUX IPHIIOKEHUIA
HM3Y4YEHHBIX TEOPUN U 3aKOHOB.

1Ioea »skonocuzayuu pealuszyeTcss IOCPEICTBOM BBEJCHHUS 3JIEMEHTOB
CONEpKaHHs, IIOCBAIIEHHBIX HSKOJIOTHYECKUM IIpoOjIeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSA3aHBI C Pa3BUTHEM TEXHHUKH U TEXHOJIOTHIl, a TaKXKe OOCYXKICHUS
IpoGIeM paoHaIBHOr0 IPHPOAONOIH30BAaHUSA H SKOJIOTHYECKOIT O€301aCHOCTH.

CTep>XHEBBIMH 3JIEMEHTaMU Kypca (H3UKU Ha YpPOBHE CpPEIHEro OOIIEro
oOpazoBaHUs SBIAIOTCA (u3ndeckue Teopun (popMupoBaHHE MpPeACTaBICHUN O
CTPYKTYp€ MOCTpOeHUA (PU3NIECKON TeopuH, posii (yHIaMEHTaIbHBIX 3aKOHOB U
IIPUHITUIIOB B  COBPEMEHHBIX IIPEJCTAaBICHUAX O MpPHPOJE, TpaHHUIAX
IIPUMEHUMOCTH TEOpHUH, 1 ONHCAHUSA €CTECTBEHHO-HAy4YHBIX SBJICHUI U
IIPOIIECCOB).

CHCTeMHO-IeATEIPHOCTHRIN MOAXO0JT B Kypce (PU3UKH peanu3yeTcs IMpexK]ie
BCEro 3a CYET OpraHH3aIHU SKCIEPHUMEHTAIBLHON IEATEIRHOCTH OOYJaIOIIHXCS.
Jlns GazoBoro ypoBHA Kypca (U3HNKH — 3TO HCIOJIL30BAHHE CHCTEMBI
(pOHTANBHEIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB H Ja0OpaTOpHEIX padoT,
KOTOpBI€ B IIporpaMMe mHo (u3nke 0O0OBEJUHEHBI B OOIMN CIHCOK YYEHHYECKHX
IIpaKTHYECKUX paboT. BrimeneHne B ykazaHHOM IepedHe J1abopaTOpHBIX padoT,
IIPOBOJUMEBIX UIA KOHTPOJSA U OIEHKH, OCYIIECTBISIETCS yYaCTHHUKAMH
00pa30BaTEIBHOIO0 IIpoIlecca UCXOAs U3 OCOOCHHOCTEH IUIAHUPOBAHUSA W
ocHameHus KaOunHera ¢usuku. Ilpum »>ToM oOecreyuBaeTcs OBIAJCHUE
00yJaromuUMIUCs yYMEHHSIMH TPOBOAUTH KOCBEHHBIE H3MEPEHUS, HCCIIEI0BaHUA
3aBHCHUMOCTEll (PU3NYECKUX BEIMYMH U IIOCTAaHOBKY OIIBITOB IIO TIPOBEPKE
IIPEIJIOXKEHHBIX TUIIOTE3.

Bonpmoe BHUMaHUE yAeNSIeTCS PEIICHHI0 pPacYETHBIX M KadeCTBEHHBIX
3agad. [Ipu 3ToM U1 pacdy€THRIX 3a7ad MPHOPHUTETOM SABJLIOTCA 3aJaud C SIBHO
3aJJaHHOM (PU3NUECKON MOJENIBI0, IT03BOJIIONINE IPUMEHATh H3Y4E€HHbIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK H3 OJHOIO pa3jella Kypca, TaK U HHTEIpHpPYs 3HAHUA H3
pa3HBIX pa3zenoB. {11 KaduecTBEHHBIX 3a7jad MPHOPUTETOM SIBISIOTCS 3a/IaHHS Ha
O0OBsICHEHHE IpOoTeKaHHs (U3NYECKUX SBICHHH U IPOILECCOB B OKpYXKaroleil
JKHM3HU, TpeOyromue BbpIOOpa (U3MYECKOH MOAENIH JI1 CUTyallUH IIPaKTHKO-
OPHEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ T1peboBanmamu PI'OC COO k MarepHalabHO-
TEeXHHYECKOMY obecnedeHUuI0 ydeOHOro mpolecca 0a30BBII YpOBEHb Kypca
(U3UKN Ha YPOBHE CpeHEro o0Iero oopa3oBaHus JI0DKEH H3ydaThCs B YCIOBUSAX
IIpeIMETHOTO0 KabuHeTa (PM3UKH MM B YCIOBHSX HMHTETPUPOBAHHOIO KaOHHETa
IIpEIMETOB E€CTECTBEHHO-HAYYHOTO IHKIAa. B kaOuHeTe (U3MKU JTOIDKHO OBITH
HeoOxoauMoe s1abopaTopHOe OOOpyAOBaHUE /IS BBIIIOTHEHHS YKa3aHHBIX B
nporpamMme o Gpu3nuke y9eHUYeCKHX MPAKTHUYeCKUX paboT U JeMOHCTPAIIHOHHOE
00opya0BaHUE.

JleMoHCcTpanmoHHOe o0GopyaoBaHue (opMupyeTcs B COOTBETCTBUH C
IPUHIIUIIOM MHHUMAJBHOH JIOCTaTOYHOCTH M 00eCIeYHBaeT IIOCTaHOBKY
IIEpEUUCIEHHBIX B IIporpaMMe 1o (u3UKe KIIOYEBBIX JAEMOHCTpaluil I
HCCIIEJOBAaHUS HU3y4aeMbIX SIBI€HHH M  IIPOIECCOB, SMIIMPHYECKUX U
(yHIaMEeHTaIBHBIX 3aKOHOB, HX TEXHUYECKHX IIPUMEHEHHUI.

JlaGopatopHoe oOopyaoBaHHE /I YYCHHYECKHX IPAKTHYECKUX paboT
dbopMupyeTcs B BUAE TeMaTHYECKHX KOMIUIEKTOB M oOeclieuMBaeTcs B pacuére
OJHOTO KOMIUIEKTa Ha JByX oOydaromuxca. TemaTHdeckue KOMILIEKTHI
71abopaTOpHOTO OOOPYZOBaHUS JOIDKHBI OBITH IIOCTPOEHBI Ha KOMIIJIEKCHOM
HCIIOJB30BaHUH AHAJIOTOBBIX U IM(POBBIX HNPHOOPOB, a TaKXKe KOMIBIOTEPHBIX
HU3MEpUTEIBHBIX CUCTEM B BHE ITU(DPOBHIX 1a00paTOpPHIl.

OCHOBHBIMH IIEJISIMU U3y4eHHS (PU3UKHU B 00111eM 00pa30BaHUU SABIISIOTCS:

e (¢opmMupOBaHHE HHTEpeca MU CTPEMIICHHS OOyYaloIUXCA K HaydHOMY
U3Yy4EHHIO INPUPOABI, Pa3BUTHE HX HHTEIIEKTYalbHBIX U TBOPYECKHX
CIIOCOOHOCTEIH;

e pa3BHUTHE NpEICTABICHUN O HAYYHOM METOjie IT03HaHUA U (GOpMHpPOBAHUE
HCCIIEJIOBATENIHCKOTO OTHOIIEHHUS K OKPYXKAIOIIM SIBICHUSAM;

e ¢QopMHpOBaHHE HAay4YHOI'O MHUPOBO33PEHHS KaK pe3yiabTaTa H3yYeHUS
OCHOB CTPOEHHS MaTepUH U (PyHIaMEHTaIbHbIX 3aKOHOB (DPU3HKU;

e (¢opmMupoBaHHE YMEHHIl OOBSCHATH SBICHHS C HCIOJIb30BaHUEM
(U3nYeCKUX 3HAHHH U HayYHBIX JOKa3aTelbCTB;

e (dopMUpOBaHHE IPEACTABICHUN O pOM (PUINKU Ui Pa3BUTUA JPYTUX
€CTECTBEHHBIX HayK, TEXHHKU U TEXHOJIOTUH.

JlocTmkeHue 3THX Iieleld oOecriedynBaeTcsl pelieHUueM CIEIYIOIMHX 3aJad B

Iporecce U3y4eHusa Kypca (pH3UKU Ha ypOBHE CPEHETO 00IIero oOpa3oBaHUs:



e TIpuoOpeTeHHEe  CHCTEMBl  3HaHHH 00  o0mux  Qu3HYecKux
3aKOHOMEPHOCTX, 3aKOHaXx, TEOpUsX, BKJIIOYAst MEXaHHKY,
MOJIEKYIISIpHYIO (U3HKY, 3IEKTpOJUHAMUKY, KBAaHTOBYIO (U3HKY U
3JIEMEHTHI aCTPO(HU3UKU;

e (dopMmupoBaHnne yMeHHII NPHUMEHATH TEOPETHYECKHE 3HAaHUA A
00BsICHEeHUS (U3NMYECKUX SABJICHHI B TMpPUpPOAE U JUIA TPHHATUA
MIPaKTUYECKUX PEIICHHUIT B OBCEIHEBHOM JKH3HM;

e OCBOEHHE CHOCOOOB peIIeHHs pa3IHYHBIX 33Jad C SBHO 3aJaHHOM
¢bu3zndeckoil MOJENbI0, 3a7ad, IIOpPa3yMEBAIOIHX CaMOCTOATEIBHOE
co3anne pu3n4ecKkoil MO, aIeKBaTHON YCIOBUAM 3aaul;

e IIOHHMMaHHE (U3UYECKUX OCHOB H NPHUHIHUIOB AEHCTBUS TEXHUYECKUX
YCTPONCTB U TEXHOJIOTHYECKUX IIPOIIECCOB, UX BIUSHUA Ha OKPYKAIOIIYIO
cpeny;

e OBJAJICHHE METOJIaMH CaMOCTOSITEIILHOTO IIAHHPOBAHHUSA U IIPOBEICHUA
(U3NYECKNX SKCIEPUMEHTOB, aHAJIH3a U HHTEpIpeTanui HHPOPMAIUH,
ompeeNIeHHs JOCTOBEPHOCTH IOJIyYEHHOTO pe3yiIbTaTa;

e CO3JaHHUE YCIOBHUI JJI pa3BUTHUA YMEHHIl IIPOEKTHO-HCCIEI0BATEIHCKOI,
TBOPYECKOMU /1€ TEIHHOCTH.

Ha m3yuenme ¢usuku (0a30BBII YpOBEHb) Ha YpPOBHE CpEIHEr0 OOIIEero
oOpazoBaHus orBoauTcsA 136 wacoB: B 10 xinacce — 68 gacoB (2 yaca B HEJIENIO), B
11 xiracce — 68 gacoB (2 yaca B HEJIETIO).

[Ipemmaraemeiii B mporpamme 1o (U3HKE IepeyeHb Ja0OpaTOPHBIX U
IIpaKTHYECKUX palboT SABISAETCS pPEKOMEHJOBAaHHBIM, YUYUTENh JeJaeT BBIOOp
IIpoBeZicHUsT J1a0OpaTOpPHBIX padOT H ONBITOB € YYETOM HHIUBHIYaTbHBIX
0coOeHHOCTel 00yJaroIIXCsl.



COJAEPKAHHUE OBYYEHUS
10 KJIACC

Paszgen 1. ®u3uka H MeTOIbI HAYYHOIO IO3HAHHUSA

®du3nka — Hayka o Inpupoje. HaydHble MeTOABI IIO3HAHUS OKPYIKAIOIIETO
Mupa. Ponp »skcmepumMeHTa W  TEOpUH B IIpollecce IIO3HAHUSA IIPUPOJIBL.
DKCIIEpUMEHT B (pH3UKe.

MopenupoBanue (QpU3HYECKHX SBICHHUI H IporeccoB. HayuHple THIOTE3HI.
du3pdeckue 3aKOHBI U TeopuH. ['paHUIE MIPUMEHUMOCTH (PH3UYECKHX 3aKOHOB.
[IpuHIINII COOTBETCTBHUSL.

Poms u MecTto ¢pu3nku B (GOpMHpPOBAHHU COBPEMEHHON Hay4YHOHM KapTUHBI
MHpa, B IPAKTUYECKOH 1eSITEIbHOCTH JTIOEH.

Jlemoncmpayuu

AmnanoroBele u IH(pOBBIE U3MEpPUTEIbHbIE IIPUOOPH], KOMIIBIOTEPHBIE
JTaTYHKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanndgeckoe aBIDKeHHE. OTHOCHTEIBHOCTh MEXAaHHYECKOI'O JBIDKCHUA.
Cucrema otcuéra. Tpaekropus.

[Iepememienne, CKOpOCTh (CpelHSAA CKOPOCTh, MIHOBEHHAsi CKOpPOCTh) H
YCKOpPEHHUE MAaTepHaJbHOM TOYKH, UX IPOEKIMU HAa OCH CHCTEMBI KOOpIHHAT.
CnoxxeHne nepeMenieHuil U CI0KEHHE CKOPOCTEIL.

PaBHOMEpHOE U PaBHOYCKOPEHHOE IIpAMOJINHEIHOe ABIKeHue. I'paduxu
3aBHCHMOCTH KOOpJIMHAT, CKOPOCTH, VYCKOPEHHUsS, IyTH U IepeMelleHUs
MaTepHaJIbHOI TOUKHU OT BPEMEHM.

CBobOoaHOe najieHne. Y cKopeHue CBOOOJHOTO M eHuUs.

KpuBonuneitnoe jBmxeHne. JI[BIDKeHHE  MaTepHalbHOM  TOYKH  IIO
OKPYKHOCTH C IIOCTOSTHHOI 0 MOJYJIIO CKOPOCTHIO. YTJIOBasi CKOPOCTH, JINHEITHAA
ckopocTs. Ilepuon u yactora oOpamenus. [{leHTpocTpeMUTENbHOE YCKOPEHHE.

TexHudeckue yCTpoHMCTBA M IPAaKTUUECKOE IIPUMEHEHHE: CIHIOMETP,
JIBIDKEHHE CHAPSOB, IISITHBIE H peMEHHBIE IIepe/Iaul.

Jemoncmpayuu

Mopgenb cucTemMbl OTCU€Ta, WIIIOCTPAIUd KUHEMATHYECKUX XapaKTePHUCTUK
JIBIDKCHHS.

[IpeoOpa3oBaHne ABMKEHUI C HCIIOIB30BAHUEM MIPOCTHIX MEXaHIU3MOB.

[Tagenne Tel B BO3AyX€E H B pa3peKEHHOM IIPOCTPAHCTRE.

HaOmroienue JBIDKEHHS Tella, OpOIIEHHOTO IIOJ] YIVIOM K TOPHU30HTY H
TOPU30HTAJIBHO.



V3MepeHne ycKopeHHs: CBOOOHOTO M1a/IeHUSL.

HamnpaBnenue ckopocTu IpU ABMKEHUH IO OKPYXKHOCTH.

Vuenuuecxuil sxcnepumenm, 1abopamoptuvie pabomol

V3ydyeHne HepaBHOMEPHOTO JBIDKEHHS C ILIENIBIO OIPE/ICIICHHS MIHOBEHHOM
CKOPOCTH.

HccnenoBaHnne COOTHOIIEGHHUS MEXAy HIYyTSIMH, IpOIJeHHBIMH TEIOM 3a
IIOCIIeJOBAaTEIbHEIE pPaBHBIE IIPOMEXYTKH BpPEMEHH IIPH PaBHOYCKOPEHHOM
JIBIDKEHUU ¢ HadyaJIbHOI CKOPOCTHIO, PaBHOI HYIIIO.

V3yuenne IBIDKEHUS IIapUKa B BA3KOII JKHIKOCTH.

V3yueHne IBIDKEHUS Tella, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuamun  otHocurensHocTH  l'ammes. IlepBeiii  3akoH  HreroroHa.
HHepruanbHbIe CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoii 3akoH HeroToHa
JUIsL MaTepUalIbHOI ToukH. TpeTuii 3akoH Hpl0TOHA /1711 MaTepHAIBHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuma TspkectH. llepBas KkocMmmYeckas
CKOpOCTB.

Cuna ynpyrocta. 3akoH ['yka. Bec tena.

Tpenue. Buasl TpeHus (okos, CKoJkxeHus, kadeHus). Cuna tpeHus. Cyxoe
TpeHue. Cuia TpeHHUs CKOJILKEHHS U cuia TpeHus nokos. KosdduiueHt tpenus.
Cuna copoTHBIIEHHS IIPH JIBHKEHUH Tella B JKUJIKOCTHU HIIH Ta3e.

[TocTynaTensHOE U BpalaTelbHOE JBIDKEHIE aOCOIIOTHO TBEPAOTO Tea.

MoOMEHT CHIIBI OTHOCHTEIBHO oOcH BpamieHus. llmewo cumel. VYcioBus
paBHOBeCHs TBEPAOTO Tela.

Texnnyeckue ycTpolicTBa H IIPAaKTHYECKOE NPHUMEHEHHE: IIOIIUITHUKH,
JIBIDKEHNE HCKYCCTBEHHBIX CITyTHUKOB.

Lemoncmpayuu

SIBeHHne NHEPITHH.

CpaBHeHUE Macc B3aHMO/EHCTBYIOIINX Tell.

Bropoii 3akon HeroTOHa.

H3mepenne cu.

CioxxeHue CHIL

3aBHCHMOCTH CHJIBI YIPYTOCTH OT Ae(OpMaIiu.

HeBecomocTs. Bec Tena npu yckopeHHOM noAbEéMe U aJeHUN.

CpaBHeHUE CHI TPEHUS ITOKOsI, KAY€HUS H CKOJIbXKEHUL.

VYcnoBus paBHOBecHs TBEPAOTO Tena. Buipl paBHOBeCHS.

Vuenuueckuil sxcnepumenm, 1abopamoptuvie pabomol

M3yuenne 1BIKeHUs OpycKa IO HaKIIOHHOM IIOCKOCTH.



HccnenoBanue 3aBHCUMOCTU CHJI YIPYTOCTH, BO3HHUKAIOIIUX B IMPY)KUHE U
PE3UHOBOM 00pa3Iie, OT uX JedopMaIlii.

HccnenoBanne ycaoBHI paBHOBECHS TBEPAOTO Tejla, HMEIONIETO OCh
BpaIeHUs.

Tema 3. 3axoHbl COXpAHEHUA 6 MeXAHUKE

Nmnyneec MaTepHadbHOM TOYKH (Tena), CHCTEMBl MaTE€pPUAIBHBIX TOYEK.
Nmnynsc cwisl U U3MEHEHHE HUMITyJbca Teja. 3aKOH COXPaHEHUS HMITYIIhCA.
PeakTuBHOE JBHIKEHHE.

Pabota cribl. MOITHOCTS CHJIEL

Kunetndeckas »Heprus MaTepHalbHOIl Touku. TeopemMa 00 H3MEHEHHUH
KHHETHYECKOH SHEPTHUH.

ITorennuanpHas SHEpTHUA. ITorennuanpHas SHEPrus YIpPYTO
nepopmupoBaHHOll  HpyXuHbl. l[loTeHnHManpHas  3Heprus Tela  BOIH3U
IIOBEPXHOCTH 3E€MIIH.

IToTeHnuaabpHBIE 31 HEMOTEHITHAIbLHEIE CHJIEL. CBs3b paboThI
HETIOTEHIIHAILHBIX CHJI C HU3MEHEHHEM MEXaHHYEeCKOH JHEpPrui CHCTEMBI Tell.
3aKOH COXpaHEHHS MEXaHHYECKOHN YHEPTIHU.

Yupyrue u Heynpyrue CTOIKHOBEHUS.

TexHudeckue ycTpoMCTBa U IMPAKTHUUECKOE NMPUMEHEHHE: BOJOMET, KOMED,
NIPY>KUHHBIHN IHCTOJIET, IBIDKEHIE paKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeaxkTHBHOE JIBIDKECHUE.

[Iepexo/1 MOTEHITHAIBHOM YHEPTUH B KHHETHYECKYIO H 0OpaTHO.

YVuenuueckuit sxcnepumenm, 1abopamopHvie pabomol

M3ydeHne aOCOMIOTHO HEYIPYroro yjaapa ¢ IOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBA3U paOOTHI CHIIBI C U3MEHEHUEM MEXaHHYECKOM SHEepTrUd
Tella Ha IIPUMEpPE PACTKEHUS Pe3MHOBOTO JKI'yTa.

Pa3nen 3. MogiekyasipHasi ¢pu3HKa 1 TEpPMOJAHHAMHKA

Tema 1. OcHo6vl MONEKYNAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TOJIOXKEHUSI MOJIEKY/SIPHO-KHHETUYECKOH T€OPHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmwkenune. Jlupdys3usa. Xapakrep ABIKEHUS U
B3aUMOJICHCTBUS 4YacTHUIl BemecTBa. MoOJeIn CTpOeHUs TIa3oB, JXKHIKOCTEH U
TBEPABIX TeI U 0OBACHEHHE CBOIICTB BEIIECTBAa Ha OCHOBE 3TUX Mojieneiil. Macca u
pa3Mepsl Moitekyll. KomiuectBo BemecTBa. [locTosiHHas ABorafgpo.

TemnoBoe paBHoBecue. Temneparypa u e€ msMepenue. Illkama TemmepaTtyp
[enscus.



Mogens upgeanpHoro raza. (OCHOBHOE ypaBHEHHE  MOJEKYISPHO-
KUHETHYECKOH TEOpHUH HJealbHOTO raza. AOCOIIOTHas TeMIlepaTypa Kak Mepa
cpeHell KUHETHYECKON SHEepruU TEeIUIOBOTO JBIDKEHHs dYacTull raza. [llkama
temneparyp KensBuna. ['azoBeie 3akoHBl. YpaBHeHHe MenaeneeBa—KianeiipoHa.
3akoH /lanpToHa. M30mpolieccsl B H€aIbHOM ra3e ¢ IOCTOSHHBIM KOJIHMYECTBOM
BemiecTBa. ['padudeckoe IpeACTaBICHHE H30IPOIIECCOB: H30TEpMa, H30XO0pa,
n3obapa.

Texnuyeckue yCTpoOilCTBa U IPAaKTUYECKOEe IIPUMEHEHHEe: TepMOMETD,
OapoMeTp.

Jemoncmpayuu

OnbITE, JOKa3bIBAaIOIIUE JHCKPETHOE CTpOEHUE BelecTBa, (otorpaduu
MOJIEKYJI OpTaHUYECKUX COEIUHEHUH.

OnpiTe! 10 qudy3un XKUAKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO JBUIKEHHUS.

Mopgens onsita [llTepHa.

OnbITHI, JTOKa3bIBAIOIIHE CYILIECTBOBAaHHE MEXXMOJIEKYIIPHOTO
B3aHMOJICIICTBHUA.

Mogens, WITIOCTpUpYIOIIas IPUPOY JAaBIEHHS ra3a Ha CTEHKHU cOoCy/a.

OnbITE, WIUIIOCTPUPYIONIHE YpaBHEHHE COCTOSHHUSA HJICaJbHOIO Tasa,
H30IIPOIIECCHI.

Vuenuuecxuil sxcnepumenm, 1abopamoptuvie pabomol

Ornpenenenue Macchl BO3JyXa B KIACCHOH KOMHATe€ Ha OCHOBE HM3MEpEHHI
00bE€Ma KOMHATHI, JaBIIEHHS H TeMIIepaTyphl BO3AyXa B HEll.

HccnenoBanne 3aBUCHMOCTH MEXy TapaMeTpaMH COCTOSIHHUS pa3peskeHHOT0
rasa.

Tema 2. OcHo6bl mepmMoOUHAMUKU

TepmonnHamuueckass cucteMa. BHYTpeHHSsS 3Heprus TepMOJHHAMUYECKOH
CHCTEMBI U cnocoObl e€ m3MeHeHnsA. KommdgecTBo TemIoTs U paboTa. BHyTpeHH: s
SHEpPrus  OJAHOATOMHOIO  HJealbHOro  Tra3a. Buasl  Temnonepeaadu:
TEILIONIPOBOJHOCTD, KOHBEKIIUS, U3IIydeHUE. YIellbHas TeII0EMKOCTh BEIECTBa.
KomgecTBO TEMIOTHI IIpU TeNIoONEpeIade.

[lonaTue 00 ammabGaTHOM mponecce. llepBbIli 3akOH TepMOJHHAMUKH.
IIpuMmeHeHne IMepBOro 3akoHa TEPMOJHMHAMUKHU K H3ompoleccaMm. I'padudeckas
HHTEpIpeTamys paboTH ra3a.

Bropoii 3akoH TepMoanHaMukyd. HeoOpaTHMOCTE POIIECCOB B IPHPO/IE.

TemmoBeie  Mammubl.  IIpuHIMOBI  JeliCTBUS — TEIUIOBBIX — MAIlHH.
[IpeoOpazoBaHus >HEprHH B TEIUIOBHIX MammHaX. KosddummeHrt monezHoro
neiictBus TerwioBoil MmammHbl. [{uxn KapHo um ero ko3ddumuent mone3Horo
JeHCTBUA. DKOIOTrHYecKUe IpoOIeMbl TeII03HEPTeTHKU.



Texnnyeckue ycTpolicTBa M IIpaKTHYECKOE€ IIpUMEHEHHe: JBUTaTellb
BHYTPEHHETO CTOpaHHs, OBITOBOIH XOJIIOJUILHUK, KOHUITHOHED.

Jlemoncmpayuu

I3MeHeHHe BHYTPEHHEH SHEpPruM Teja IIPU COBEPIICHHH paOOTHI: BBUIET
poOKH U3 OYTHUIKH IIOJ JeHCTBHEM CKAaTOrO BO3[yXa, HarpeBaHue >¢upa B
JIaTYHHOII TpyOKe IMyTEéM TpeHHs (BHI€0AEMOHCTPAIINSA).

I3MeHeHNe BHYTpeHHE! Heprunl (TeMIlepaTypsl) Tela IpH TeIulonepeaade.

OneIT mo aauabaTHOMY pacHIMPeHHI0 Bo3JyXa (OHBIT € BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, JBUTaTeNsI BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO
JIBUTATEeIIs.

Vuenuueckuit sxcnepumenm, 1abopamoptuvie pabomul

H3mepenne y1enbHON TEINIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanun eéewjecmea. Pazosvie nepexoovi

[TapooOpa3oBanue U KoHjeHcanus. lcrapenue u kuneHue. AOCONIOTHAS H
OTHOCHUTENIbHAsl BJIAXXHOCTh Bo3ayXa. HachkimeHHBIN mnap. YenpHas TeIIoTa
11apooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPhl KUIICHUSA OT JaBICHUSA.

Trépmoe teno. Kpucranmigeckue u amopdHsie Tena. AHH30TPONHSA CBONCTB
kpuctamwioB. JKugkue kpuctaiwisl. CoBpeMeHHble MaTepHanbl. llmaBineHue u
KpHCTa/UIH3anus. Y IeJIbHas TemioTa miaBineHnsd. CyOmiManms.

VYpaBHeHHUE TeIUI0OBOTrO OanaHca.

TexHnuyeckue yCTpOIICTBA U NPAKTUYECKOE IIPUMEHEHUEe: THIPOMETp H
IICHXPOMETp, KAJIOPUMETP, TEXHOJIOTHU MOy4eHUsI COBPEMEHHBIX MaTE€pHAJIOB, B
TOM 4HCIIe HAHOMAaTepHUaJIoB, U HAHOTEXHOIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX IIAPOB.

KuneHune npu noHM>XEHHOM JIaBICHUU.

CriocoOb1 H3MepEeHNUs BIaXKHOCTH.

Habmoenue HarpeBaHU U IUIaBIE€HUS KPHCTAUIMYECKOTO BEMIECTBA.

JleMOHCTpaus KpUCTaJUIOB.

Vuenuueckuit sxcnepumenm, 1abopamoptuvie pabomul

V3MepeHne OTHOCUTEILHON BIIaXKHOCTH BO3/yXa.

Paznen 4. DiekTpoAHHAMHKA
Tema 1. Inekmpocmamuxa
DnekTpu3amusa Tel. OIJIEeKTpUdecKuil 3apsi. J(Ba Buaa 3JIEKTpHYECKUX
3apsiioB. [IpoBOJHMKU, JUANEKTPUKH U IIOIYNPOBOAHUKH. 3aKOH COXpPaHEHHS
3JEKTPUYECKOTO0 3apsiia.
Bzaumopetictue 3apsagoB. 3akoH Kynona. TodedHsIil 37IeKTpUYECKUN 3apsil.
Onexktpudeckoe mnone. Hanpsok€HHOcTs snekTpudeckoro mois. IIpuHium



CYyHEpHO3UIUN 3JIEKTpHYECcKUX Ionel. JIMHUN HanpsKEHHOCTH 3JIEKTPUYECKOTO
HIOJIA.

PaGora cmnm  smekrpoctatmueckoro  moins.  [lorennman.  Pa3zHocTh
noTeHnHaioB. IIpOBOJHHKM U JHAIEKTPHUKU B 3IIEKTPOCTAaTHYECKOM IOJE.
JlusnexkTpudeckasi IpOHUIIAEMOCTb.

DOnexTpoéMmiocTs. KoHaeHncatop. DIIeKTpoEMKOCTh IIOCKOTO KOHJEHCATopa.
DHeprus 3apsyKeHHOTO KOHJIEHCaTopa.

Texnuyeckue ycTpolicTBa M IPaKTUYECKOE€ IPHUMEHEHHE: >JIEKTPOCKOIl,
3IEKTPOMETpP, IIIEKTpOCTAaTHYecKasl 3allluTa, 3a3eMJI€HHE >JIEKTpOoIpuOOpoB,
KOHJICHCATOp, KOIMHPOBAIbHEIII annapaT, CTpYHHBIH IPUHTED.

Jlemoncmpayuu

Y CcTpolicTBO U IPUHITUII AEHCTBUSA 3JIEKTPOMETPA.

B3anmopeiicTBUE Ha3IE€KTPU30BAHHBIX TEI.

DIEeKTPUYECKOE IT0JI€ 3apsDKEHHBIX Tell.

[IpoBOHUKH B 3JI€KTPOCTATHYECKOM IIOJIE.

DIeKTpocTaTHIeCKast 3aluTa.

JIU3IeKTpUKU B 3IE€KTPOCTAaTHIECKOM IIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIIOCKOIO KOHJEHcaTopa OT ILIONIAJH
IIJIACTUH, PACCTOSHUSA MEXYy HUIMU U JU3IEKTPUIECKOIl IPOHUITAEMOCTH.

DHeprus 3apsHDKEHHOT0 KOHAEHcaTopa.

Vuenuueckuii sxcnepumenm, 1abopamopruvie pabomuoi

V3MepeHne 31eKTpoEMKOCTH KOHIEHCATOpa.

Tema 2. Ilocmoannvtit 31ekmpudeckuii mox. Toxu 6 paznuuHvix cpedax

DIeKTpHYEeCKH TOK. YCIOBHS CYIIECTBOBAHHUS 3IIEKTPUYECKOIO TOKa.
Hcrtounnku toka. Cmia Toka. [IocTOSHHBIN TOK.

Hanpsixenne. 3akon OMa 1S y9acTKa IEIH.

DIEeKTPHUYECKOE COIPOTHBIECHHE. YEIbHOE COIPOTHUBIECHHUE BEIIECTBA.
IlocnenoBarenbHOE, apaieIbHOE, CMEIIAHHOE COeTHHEHNE IIPOBOHUKOB.

PaGota osmektpudeckoro Toka. 3akoH JDxoyms—Jlenma. MomiHOCTB
3IEKTPUYECKOTO TOKa.

DIEeKTPOJBIDKYIAs CHJIa U BHYTPEHHEE COIpPOTUBIECHHE HCTOYHHKA TOKa.
3akoH OMa 1711 OJTHOI (3aMKHYTOI1) 3lIeKTpudeckoi nenu. KopoTkoe 3aMbIkaHue.

DIeKTpOHHas  IIPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBHCHUMOCTH
COIIPOTHBJIEHUS METAIJIOB OT TeMIlepaTyphl. CBEpXIIPOBOAUMOCTE.

DIIeKTpUYECKHIl TOK B BakyyMe. CBOICTBa 3JIEKTPOHHBIX ITyYKOB.

ITomynpOBOTHUKU. CobGcTBeHHas u IIpUMeCHas IIPOBOJANMOCTH
IIOJIyNpOoBOJHUKOB. CBolicTBa p—n-niepexoza. IlomynpoBoHIKOBBIE TPUOOPHL.

DIeKTpHYeCcKHMd TOK B  pacTBOpaXx M  pacmjaBax  3JIEKTPOIHTOB.
DIIeKTPOIUTHYECKAS JUCCOLHAIMIA. DIEKTPOIIU3.



DOnexkTpudeckuil TOK B ra3zax. CaMOCTOSTENbHBII U HECAMOCTOSTEIbHBIN
pa3pan. Momans. [LInazma.

TexHudeckue ycTpoiicTBA U NpaKTHYECKOE INPUMEHEHHE: aMIIepMeTp,
BOJIbTMETP, PpEOCTAaT, HCTOYHUKU TOKa, »>JIEKTpOHAarpeBaTelIbHbIE IIPUOOPHI,
3JEKTPOOCBETUTENbHbBIE IPHOOPHI, TEPMOMETP CONPOTHUBIICHNUSA, BAKYYMHBIH JUO,
TEPMHCTOPHI U (POTOPE3UCTOPHI, IMOTYIIPOBOHHKOBEIN U0/, TaJbBAHUKA.

Jemoncmpayuu

V3mepenne ciiibl TOKa U HAIPSIKEHUS.

3aBUCHMOCTh CONPOTHBICHUSA IWIHHAPHYECKUX MPOBOJHUKOB OT JIJIHHBI,
IJTIOIIA I ITOTIEPEYHOT0 CEUSHUS 1 MaTepuaia.

CwmelaHHOE COeIUHEHHE ITPOBOTHUKOB.

[Ipsimoe wu3MepeHUe >IeKTpoABIDKYIIEeH cuibl. KopoTkoe 3aMblikaHHe
rajJbBaHHYECKOTO 3JIEMEHTA U OI€HKa BHYTPEHHETO COIIPOTHUBICHUS.

3aBUCHUMOCTH COIPOTHUBIICHUSA METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTD 3JIEKTPOIUTOB.

VckpoBoii pa3psii U IPOBOJUMOCTb BO3IyXa.

OJIHOCTOPOHHSA MIPOBOIUMOCTE JIHO/IA.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

M3ydeHne cMENIaHHOTO COEeIMHEHUS PE3UCTOPOB.

M3MmepeHne 371eKTpOABIKYIIEH CHIIBI HUCTOYHHMKA TOKAa U €r0 BHYTPEHHETO
COIIPOTUBJICHUS.

Habmonenne snekTpoimn3za.

MesxknpeaMeTHbIe CBSA3H

M3ydenne kypca ¢u3uku 6a3oBoro ypoBHSA B 10 Kjacce OCYIIECTBISETCS C
YUETOM COJEpXKATEIbHBIX MEXKIIPEIMETHBIX CBs3eil ¢ KypcaMH MaTeMaTUKU,
Omooruy, XMMUH, reorpadu 1 TEXHOJIOTUH.

Mestcnpeomemuvie noHsamus, CBA3aHHBIE C H3YYEHHEM METOJOB HAYYHOIO
IIO3HAHUA: SBJICHHE, HAay4dHBII (akT, rumoresa, ¢Gu3HYecKas BeIMYHHA, 3aKOH,
Teopusi, HaOIIAeHUE, SKCIIEPUMEHT, MOICIMPOBAaHHIE, MOJIETIh, H3MEPEHHE.

Mamemamuxa: pelleHUe CHCTEMBl YpaBHEHHI, JHHEHHas QyHKIUs,
napaboia, runep6oia, ux rpadUKU U CBOICTBA, TPUTOHOMETpPHYECKHE (PYHKITUH:
CHHYC, KOCHHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKECTBO,
BEKTOPHI U UX MPOEKITUH Ha OCU KOOPIMHAT, CII0KEHUE BEKTOPOB.

buonocus: MexaHHYecKoe IBIDKCHHE B JKHUBOH Ipupoje, nuddysus, ocmoc,
TETJIO00OMEH JKUBBIX OPTaHU3MOB (BHBI TEIUIONEPEayl, TEIJIOBOE PaBHOBECHE),
3JEKTPUYECKIE SBICHUS B XXUBOI IIPUPOJIE.

Xumus: TUCKpETHOE CTPOSHHE BENIECTBA, CTPOCHHUE aTOMOB H MOJIEKYJI, MOJIb
BEIIECTBA, MOJLIpDHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, JKUIKOCTEH U



ra3oB, JJIEKTPHUYECKHE CBOICTBAa METAJUIOB, 3JEKTPOJUTHYECKAS IHCCOITHAIIN,
raJbBaHHKa.

TI'eocpagpus: BIaxXHOCTH BO3/IyXa, BETPHI, 0apoMeTp, TEPMOMETP.

Texnonoecus: npeoOpa3oBaHHE IBIDKEHUI C HCIIOIH30BAaHHEM MEXaHU3MOB,
y4€T TpeHHS B TEXHHKE, NOJIIUIIHUKH, HCIIOIH30BAaHUE 3aKOHA COXPAHEHHA
HMITyJIhca B TeXHHKe (pakeTa, BOJOMET U JApYrHe), ABUTATENIh BHYTPEHHETO
CropaHus, IapoBasi TypOHHa, OBITOBOH XOJOMIIBPHUK, KOHIUITHOHEP, TEXHOIOTUU
[IOTy4eHUsT COBPEMEHHBIX MaTE€pHaJoB, B TOM YHCJIE€ HAaHOMAaTepHUAJIOB, U
HaHOTEXHOJIOTUH, 3JIeKTPOCTaTHYECKasl 3alllUTa, 3a3eMJIEHHE >3JIEKTPOIpHOOpPOB,
KCEpOKC, CTpYHHBIIT IIpHHTEP, 3JIEKTpOHAarpeBaTeIbHbIE puOOPEHI,
3JIEKTPOOCBETUTEIBHBIE IPUOOPHI, TaTbBAHUKA.

11 KJIACC

Pa3nen 4. DiekTpoAHHAMHKA

Tema 3. MacHumHoe noje. INeKmpoMazHUMHAA UHOYKYUS

ITocTosHHBIe  MarHuTBl.  B3anMojelicTBHE  IIOCTOSHHBIX  MarHHTOB.
MaruutHoe mnosie. Bekrop MarHuTHON wuHAYKOuU. lIpuHiun cynepno3umun
MarHUTHBIX mojnel. JImHuu MarHuTHOM MHAYKIUH. KapTHHa ITHHUI MarHUTHOU
HHAYKIIHHU OIS ITIOCTOSHHBIX MarHUTOB.

MarauTHoe 10Jieé IIPOBOJHHKAa ¢ TokoM. KapTuHa IMHHN WHIYKIIHHA
MarHUTHOTO IIOJNSA JJIUHHOTO IPSIMOrO IIPOBOJHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBO/IHNKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzanMoieiicTBie IPOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJIyJIb U HallpaBJICHHE.

Cuna Jlopenna, e€ MOAyJIb U HampaBlieHUE. /[BI)KeHHE 3apsDKEHHOI YaCTUIIBI
B OJIHOPOJHOM MarHUTHoOM noje. Pabora cunsl JlopeHna.

SIBreHne 3IEKTpOMArHUTHON HHAYKIUH. IIOTOK BeKkTOpa MarHUTHOM
HHAYKIHU. DJIEKTPOJBIDKYINAs CIIa HHAYKIHUA. 3aKOH 3JI€KTPOMarHUTHOI
uaaykinuu Papajes.

BuxpeBoe »nekTpHyeckoe II0JIe. DIEKTPOABIDKYIIAs CHIa HHIYKIINH B
IIPOBOJIHHUKE, JIBIDKYIIIEMCS IIOCTYIaTEIbHO B OJJHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHAyKTUBHOCTE. JSIBIE€HHE CAaMOMHAYKIIUH. OJIEKTPOABIDKYINAs  CHUIa
CaMOMHTYKITUH.

DHeprusi MarHUTHOT'O TOJIS KATYIIKH C TOKOM.

DIIeKTPOMarHuTHOE IOJIE.

TexHudeckue ycTpoiicTBa U IIPAKTUYECKOE IIPUMEHEHUE: IIOCTOSHHBIE
MarHuTHl, 3JE€KTPOMAarHUThI, 3JIEKTPOJBUTATENb, YCKOPUTEIN >JIEMEHTApHBIX
YacTUIl, UHAYKITUOHHAS [1€Yb.



Jlemoncmpayuu

OnsiT Dpcrena.

OTKIIOHEHHE 3JIEKTPOHHOTO ITydKa MarHUTHBIM IIOJIEM.

JIMHNU UHAYKITUY MarHUTHOTO IIOJIA.

B3aumoielicTBUe JBYX IIPOBOJHUKOB C TOKOM.

Cuna Amrepa.

JletictBue cwibl JIopeHIia Ha HOHBI SJIEKTPOJIUTA.

SIBieHHE 3J€KTPOMarHUTHON HHIYKITUH.

IIpaBuio Jlenna.

3aBUCHUMOCTH 3JIEKTPOJIBIDKYIIEH CHIIBI MHAYKIIUH OT CKOPOCTH H3MEHEHUA
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHIYKITUH.

Vuenuueckuii sxcnepumenm, 1abopamopHvie pabomol

V3ydeHne MarHUTHOTO TOJIS KaTYIIIKH ¢ TOKOM.

HccnenoBanue AelcTBUS MOCTOSSHHOIO MarHUTa Ha paMKy ¢ TOKOM.

HccnenoBanue sSBICHUS 3JIEKTPOMAarHUTHON WHIYKITHH.

Pa3nen 5. KonebaHusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KO1EOAHUA

KonebarenpHas  cuctemMa. CBoOOJHBIE  MEXaHMYECKHE  KoOJIeOaHHS.
l'apmonnueckue konedanus. Ilepuos, dacrora, ammnuryza u ¢asza KoleOaHUI.
[Ipy>xuHHBIT MasTHUK. MaTeMaTHYeCKH MasTHUK. Y paBHEHHE IapMOHHYECKHX
koneOanuii. [IpeBpamnienue sHepruu Ipu rapMOHUYECKUX KOIeOaHUAX.

KonebarenpHplii KOHTyp. CBOOOJHBIE 3IEKTPOMarHUTHBIE KoJIeOaHUS B
UJIeallbHOM KoJIeOaTeIbHOM KOHType. AHAIOrus MeEXJIy MEXaHHYEeCKUMH U
3eKTpOMarHUTHBIMH KonebaHusmu. @Popmyna Tomcona. 3akoH coxpaHeHUd
HEpPIrHH B H€aJTbHOM K0JIe0aTeIbHOM KOHTYpE.

[IpencraBieHne o 3aTyxXaromux KojaeOaHUsIX. BEIHYX/eHHbIe MEXaHNYECKUE
koneOanus. Pezonanc. BeIHyX/IeHHBIE 3JIEKTPOMarHUTHEIE KOJIeO0aHuUs.

Ilepemennspiii  Tok. CHHycOUJANbHBINI NEPEMEHHBIM TOK. MOMIHOCTH
IIEPEMEHHOTO TOKa. AMIUIUTYAHOE H JACHCTBYIOIEe 3HAYE€HHE CUIIBI TOKa H
HaIIPsKCHHS.

Tpancpopmarop. IIpousBoacTBo, nepegada U NOTpedIeHUE IEKTPUIECKOH
SHEpPruU. DKOJIOTHYECKHE PHUCKU IIpU IPOM3BOJACTBE 3IeKTpodHepruu. KymsTypa
HCIIOJIb30BaHUS 3JIEKTPOSHEPTUU B IIOBCEHEBHOM JKU3HU.

Texnuyeckue ycTpolicTBa M IPAaKTHYECKOE IPUMEHEHHE: 3IIeKTPHYECKHI
3BOHOK, T€HEPaTOp IIEPEMEHHOTO TOKA, TMHUHU 3JIeKTpoliepeay.

Lemoncmpayuu

HccnenoBanne mnapaMeTpoB KoJieOaTeNbHOM CHCTEMBI (IIPY>KHHHBIH HIIH
MaTeMaTU9eCKHII MasATHHK).



HabmoieHne 3aTyxaronmx Kojae0aHuii.

HccnenoBaHue CBONMCTB BRIHYKIEHHBIX KOJIEOaHUIA.

Habmonenne pezoHaHca.

CB0OOHEIE IEKTPOMArHUTHBIE KOJICOAHMUS.

OcnmwuiorpamMmsl (3aBUCHUMOCTH CHJIBI TOKa U HaNpsKEHUS OT BPEMEHH) JJIA
3JE€KTPOMArHUTHBIX KOJIeOaHUIA.

Pezonanc mnpu 1mociegoBaTEIbHOM COEIHMHEHHH pPE3UCTOpa, KaTyIIKH
HHAYKTUBHOCTU U KOHJEHCATOpa.

Mopenb IMHIHU 3IeKTponepeIayn.

Vuenuueckuil sxcnepumenm, 1abopamopHuvie padomol

HccnenoBanue 3aBHCHMOCTH IIEpHOJA MalbIX KojdeOaHHIl rpy3a Ha HUTH OT
JUTMHBI HUTU U MacCHI Tpy3a.

HccnenoBaHne IIEpeMEHHOTO TOKa B I€MH U3  IIOCJIEIOBATEIIHHO
COEIMHEHHBIX KOHJICHCATOpa, KaTYIIIKH U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMpPOMAZHUMHDbIE 6 0JIHbI

Mexannuueckue BOJIHBI, YCIOBHS pacnpocTpaHeHus. llepmon. CxopocTs
pacupocTpaHeHHsT M JJHHAa BOJHBL llomepeunble W MPOJIONBHBIE BOJHEL.
HNuTepdepennus n audpaxims MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. ' poMKocTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DIIEeKTPOMarHUTHBIE BOJHBL. YCIOBHUSA H3IyYE€HHUS 3JIEKTPOMArHUTHBIX BOJIH.
Bzanmuas opuentanus BexkropoB E, B, V B snekrpomarautHoil BoinHe. CBolicTBa
3JEKTPOMArHUTHBIX BOJIH: OTpa)K€HHE, MpeIoMICHUE, MOJsIpu3anus, JuGpaKIius,
naTeppeperiuia. CKOpoCTh MEKTPOMAarHUTHBIX BOJIH.

[IIxama 37€KTPOMarHUTHBIX BOJH. IIpuMeHeHHe 3JeKTPOMarHUTHHIX BOJIH B
TEXHHUKE U OBITY.

[IpuHIMIIBI paIUOCBA3U U TeNIeBUACHUA. Pagnonokaius.

DIIEeKTPOMarHUTHOE 3arpsi3HEHUE OKPY KaIoIIell Cpebl.

TexHudeckue ycTpolicTBa U IPaKTHUYECKOE IPUMEHEHHE: MY3bIKaJbHbIE
HHCTPYMEHTHI, YIBTPa3BYKOBas JUATHOCTHKA B TEXHUKE U MEIUIIMHE, pajap,
paaHonpuEMHIK, TeIEBU30D, aHTeHHA, TenedoH, CBU-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoCTpaHEHUE MONEPEYHBIX U IPOJOJIBHBIX BOJH.

Konebmromeecs Teno kKak HICTOYHHUK 3BYKa.

Habmoaenne oTpakeHUs U IPEIOMICHIS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHuu U Judpakiyii MEXaHHYE€CKUX BOJIH.

3BYKOBOI pe30HaHC.

HaOmrosienne cBSA3M I'POMKOCTH 3ByKa U BBICOTHI TOHA C aMIUIUTYJIOH U
JacTOTOI KOJICOaHHII.



HccnenoBanue  CBOIICTB ~ 3JEKTPOMAarHUTHBIX  BOJH: OTpa’KeHUE,
IIpeIoMIIeHIE, TOJIpU3anus, AUPpaKiysa, HHTeppepeHIus.

Tema 3. Onmuxka

I'eomerpudeckas ontuka. lIpsMonmHeliHoe pacIpoCTpaHEHUE CBETa B
oqHOpoaHOM cpeje. JIyd cBeta. To4euHBII HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHHUs cBeTa. llocTpoeHne n3zoOpakeHUil B
IIJIOCKOM 3€pKale.

[IpenomiieHne cBeTa. 3aKOHBI IPEIOMIIEHHS CBeTa. AOCOIIOTHBINA IOKa3aTellb
npenomineHusa. llomHoe BHyTpeHHee oTpakeHue. lIpeenbHBIN yroa IOJHOTO
BHYTPEHHETO OTPa’KCHHUS.

Jucnepcus ceta. CII0XHBINA cocTaB 0eroro cBeta. 1[BerT.

ColOuparomue U pacceHBarolmue JIuH3bBI. ToHkas imH3a. DokycHoe
paccTosHHE U ONTHYECKas cujla TOHKOH NHH3H. IlocTpoeHme n300pakeHHil B
cOOHMpAarOIUX H pacceHBaOMUX IHH3aX. Popmyla TOHKOH JMH3BL Y BeIUYEHHUE,
JlaBaeMo€ JIMH3O01.

[Ipenensl IpUMEHUMOCTH T€OMETPUYECKOM ONTHKU.

BonnoBas ontuka. MuTepdepennus cBera. KorepeHTHBIE HCTOYHHKU.
VcinoBus HaOMOAEHHS MAaKCUMyMOB H MUHHMYMOB B HHTep(]epeHIIHOHHOM
KapTHHE OT JIByX CHH(a3HBIX KOT€PEHTHHIX HCTOYHUKOB.

JHudpaxnua cBera. JudpakmuoHHas pemeéTka. YClIOBHE HaOIIOJCHHSA
IJIaBHBIX ~MaKCHMYMOB IIpU IIaJICHUH MOHOXpPOMAaTHYeCKOTO CBeTa Ha
IU(PPaKIIMOHHYIO PEMIETKY.

[Tonspuzamus cBeTa.

Texnuyeckue ycCTpoiiCTBa H IIpaKTHYECKO€ IpHUMEHEHHEe: OYKH, JyIa,
¢oToanmapar, IMIPOEKIIMOHHBII aImapaT, MHKPOCKOII, TEIECKOIN, BOJIOKOHHas
ONTHKA, TH(PpaKIHOHHAs pelIETKA, IOJISPOU/I.

Lemoncmpayuu

[IpssMonuHelHOe paclpoCTpaHEHHE, OTPaXEHHE M NpPeIOMIEHUE CBeTa.
Onrtuyeckue NpuOOpHL.

[TonHoe BHyTpeHHee oTpakeHue. Mojiens cBeToBoa.

HccnenoBaHue CBOMCTB H300paXKeHHIl B TMH3AX.

Mopenn MuKpocKomna, TeJIeCKOoIa.

Habmoienne natepdepeHIu crera.

Habmonenne nudpakiiun cera.

Halmoienne nucnepcuu cBera.

[TonydyeHne cuekTpa ¢ MOMOIIBIO IPU3MBIL.

[TomydyeHne cnekTpa ¢ MOMOIIBIO JU(PPAKITHOHHON PEeIETKHU.

Habmoenue noixsipu3aniu cBeTa.

Vuenuuecxuil sxcnepumenm, 1abopamoptuvie pabomul



3MepeHue moka3aTelns IpeJIOMIICHHS CTeKIIA.
HccnenoBaHue CBONCTB H300paskeHUIT B IUH3aX.
HaOmoteHne qucnepcuu cBera.

Pa3nen 6. OcHOBBI crlelIHAJILHOM TEOPHH OTHOCHTEJIBHOCTH

I'paHunpl  NPUMEHUMOCTH  KJIACCHUYECKOM  MEXaHUKH. [Toctynatel
CIIEI[HAJIbHOM TEOpPUH OTHOCUTEIBHOCTH: HWHBApPHAHTHOCTh MOJYJIS CKOPOCTH
CBEeTa B BaKyyMe, IIPHHITUII OTHOCUTEIFHOCTH DHHINTEHHA.

OTHOCHTENBFHOCTh OJJTHOBPEMEHHOCTH. 3aMe/IJICHHE BPEMEHHU U COKpaIlleHHe
JUTUHEL.

DHeprus U UMITYJIbC PEATUBUCTCKOM YaCTHUIIHI.

CBsA3b MacCHI C 3HEpTHell U UMITYJILCOM PENATUBUCTCKON YaCTUIIBI. DHEPTUS
IIOKOS.

Pa3pnen 7. KBanToBas ¢puzuka

Tema 1. Dnemenmuvt K6AHMOBOU ONMUKU

®otonbl. PopMmyina [limanka cBsa3u 3Heprun GOTOHA C €r0 YaCTOTONH. DHEPTrUs
1 UMITyJIkC (poToHa.

OtkpriTue u uccienoanue porodrddexrta. OneiTel A. I'. CronmeroBa. 3aKOHBI
dbotoaddexra. Ypapaenue DiHmTeitHa 11 Gorodddexra. «KpacHas rpaHuIa
dbotorddexra.

JlaBnenue ceera. OnwiTh I1. H. JIebenera.

XUMHYECKOE JICIICTBHE CBETA.

Texnuyeckue ycTpolicTBa M IIpaKTHYECKOoe IIpUMEHEHHe: (OTODIEMEHT,
(dboTomaTuNK, coTHEYHas OaTapes, CBETOLUO.

Jemoncmpayuu

®oT0>(PeKT Ha YCTAaHOBKE C IIUHKOBOMH IIACTHHOII.

HccnenoBaHue 3akoHOB BHeIHero Gporo3rddexra.

CBeToHOI.

Conneunas GaTtapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmsiTel Pesepdopaa mo paccesHHIO o -9acTHII.
Ilmanerapuas mozens aroma. lloctymater bopa. M3mydeHne u moriomieHue
(OTOHOB IIpH Ilepexojie aToMa C OJHOTO YPOBHS SHEPrUH Ha Jpyroil. Buasl
crekTpoB. CIIEKTp ypOBHEIl 3HEPTUH aTOMa BOJIOPO/Ia.

BonnoBrsie cBolicTBa yactull. Bomusl e bpoitnsa. KopnyckynspHO-BOIHOBOM
JTyaJIi3M.

CIIOHTaHHOE U BEIHYXK/ICHHOE H3Iy4eHHE.

Texnnyeckue ycTpolicTBa H IpPaKTHYECKOE IIPUMEHEHHE: CIEeKTPaJIbHBIH
aHanu3 (CHEKTPOCKOII), Ja3ep, KBAaHTOBBIII KOMIIBIOTED.



Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Ornpenenenue JUIMHEI BOJHBI Ja3epa.
HaOmo1eHne MMHEeI9aThIX CIIEKTPOB H3ITyIECHUS.
JIazep.
Vuenuueckuil sxcnepumenm, 1abopamoptuvie padomol
Habmoenue muHe9aToOroO CIIeKTpa.
Tema 3. Amomnoe s0po
DKCIEpUMEHTHI, JJOKA3bIBAIOINE CIOXKHOCTh CTpOoeHHSA sjpa. OTKpBITHE
paguoakTuBHOCcTU. OmnwiTel  Pesepdopsa mo  ompeneneHHro  cocTaBa
paguoakTHBHOro wu3nydeHusa. CBoiicTBa anbda-, Oera-, raMma-H3ITydEeHHS.
BiusiHue pagnoaKTUBHOCTH Ha )KHUBBIE OPTaHU3MBI.
OTkpeITHE IIPOTOHAa U HeiiTpoHa. HywinonHas monens sigpa I'eiizenOepra—
HBanenko. 3apsj saapa. MaccoBoe uncio sjpa. M3oTonsr.
Anbda-pacnafg. DIEKTpOHHBIM U TMO3UTPOHHBIM OeTa-pacmag. ['amma-
H3Iy4eHHe. 3aKOH paJIM0aKTUBHOTO pacmaja.
DHeprus CBs3U HYKJIOHOB B sijipe. SlnepHble cuibl. Jlepekt Maccsl saapa.
SAnepnsie peakuuu. /leneHue u cUHTE3 sA1€Ep.
Anepusiit peakTop. TepmosimepHbiii cuHTe3. [IpoOGiaeMbl UM NEpPCIEKTHBBI
SIEPHOI SHEPTeTUKH. DKOJIOTHYECKUE aCTIEKTHI S/I€pHOIl S HEPTEeTUKU.
DneMeHTapHBIe YacTHIIBI. OTKPBITHE IO3UTPOHA.
Mertoasr HaOMIOAEHUS U PETUCTPAIU IE€MEHTApHBIX YaCTHII.
dyHaaMeHTalbHbIE B3auMoieiicTBIs. EquHcTBO hu3ndeckoil KapTUHBI MUpa.
Texnuyeckue ycTpolicTBa U MpaKTUYECKOE IIPHMEHEHHE: JI03MMETp, KaMepa
Bunscona, sifepHslil peakTop, aToMHast 6oMba.
Jlemoncmpayuu
CuéTunK HOHH3UPYIOIIHUX YaCTHUII.
Vuenuueckuil sxcnepumenm, 1abopamopuuvie pabomuoi
HccnenoBaHue TpeKOB YacTHII (IO TOTOBBIM (oToTrpadusim).

Pa3jgen 8. Di1eMeHThI ACTPOHOMHH H aCTPO(PHIHKH
Otansl pa3BUTHS acTpoHoMUH. [IpHuKiIaiHOe 1 MHPOBO33pEHYECKOE 3HAUECHHE
aCTPOHOMUU.

Bun 3Bé3gnoro HebGa. Co3Besnus, spkHe 3BE3MBI, IUIAHETHI, UX BUIUMOE
JIBIDKCHHE.

CoHeuHas cHUCTeMa.

Comnne. ComHeuHass akTHBHOCTh. VcTtouHmk »Hepruum ComHia u 3BE3J.
3BE3BI, UX OCHOBHBIE XapaKTepUCTUKU. JlmarpaMma «CIEKTpalbHBIH KiIacc —
CBETHMOCTBY». 3BE3/BI TJIAaBHOI IIOCJIENOBATEILHOCTH. 3aBHCHMOCTH «Macca —
CBETUMOCTB» JIJI1 3BE3] TJIaBHOM IIOCJIEIOBATEILHOCTH. BHYTpeHHee CTpoeHHe



3B&3/1. COBpeMEHHBIE IIPE/ICTABICHUS O MPOUCXOXKAeHUH U 3Bomonuu ColHIa U
3BE3]1. DTaIbl XXKU3HH 3BE3]T.

Mueunsni Ilyre — Hama ['amaktuka. Ilomoxenme u jaBmkeHue CoiHIIA B
l'amaktuke. Tunsel ramakTuk. PaguoramakTuky u kBazapbl. UEpHBIE ABIPHI B sIpax
rajgakTHK.

Bceenennas. Pacmupenue Bceenennoii. 3akoH Xa006ma. Paz0eranne rajiakTuk.
Teopus bonsmoro B3psiBa. PennkroBoe n3nydeHue.

MacmrabHas cTpykTrypa Beenennoil. MeraranakTuka.

Hepeménnsie mpo6i1eMbl aCTpOHOMUH.

Vuenuuecxue naomooenus

HabmoneHus HeBOOpPYKEHHBIM IVIa30M C HCIOJIb30BAHHEM KOMIIBIOTEPHBIX
NPWIOKEHUHN ISl OIpe/IeNICHHs IIOJI0KEeHHSI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1usi CeBEepHOro MONIyInapus U spKue 3BE3/IHI.

Habmonenus B teneckon Jlynsl, mianet, Miegnoro IlyTn.

Oobo61maroniee NOBTOpeHHE

Pomp ¢u3uku H acTpOHOMHH B 3KOHOMHYECKON, TEXHOJIOTHYECKOMH,
COITHATIBFHOI U 3THYECKOI cepax AeATeIbHOCTH YeI0BeKa, POlIb U MECTO (PH3UKU
U aCTPOHOMHU B COBPEMEHHOM Hay4HOI KapTHHE MUpa, POJIb (PU3UIECKOH TEOpUH
B (QopmupoBaHHNU IIpeACTaBIE€HUH O QU3NYECKOH KapTHHE MHpa, MECTO
¢u3ngecKkoil KapTUHBI MHpPa B OOIIEM psly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIpe/ICTAaBIIEHHII O IIPUPOJIE.

MexnpeaMeTHbIe CBA3H

3yuenne kypca ¢u3uku 0a3oBoro ypoBHs B 11 kimacce ocymecTBIIIETCS C
y4€TOM COJEep)KaTeIbHBIX MEXIIPEIMETHBIX CBi3eH ¢ KypcaMH MaTeMaTHKH,
OmoJIoTuN, XUMUH, Teorpad i U TEXHOJIOTHU.

Mesicnpeomemnvie noHsimus, CBSI3aHHBIE C H3YYEHHEM METOJOB HAy4YHOI'O
IIO3HAHUA: fBJIICHHE, HAay4dHBII (akT, rumores3a, Qui3ndecKkas BeIWYUHA, 3aKOH,
Teopusi, HaOII0IeHHEe, SKCIIEPUMEHT, MO/IeINPOBAaHHUE, MO/IEIb, H3MEPEHUE.

Mamemamuxa: pelieHHe CHCTEMBl YpaBHEHUI, TPUTOHOMETPHYECKUE
(YHKIIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPHl U HX IPOEKIHU Ha OCH KOOpPJUHAT, CIIO)KEHHE BEKTOPOB,
IIPOM3BOJHBIE 3JIEMEHTApHBIX (YHKIMI, IpPH3HAKH IOJ00USA TpPEeYyroJbHUKOB,
oIpeielIeHHe IO U INTOCKUX (GUryp u o0b€ma Te.

buonocusa: »nexTpudeckue SBIEHHS B JKUBOM IIpHpoje, KolieOaTelbHBIE
JIBIDKEHUS B )KUBOH IPUPOJE, ONTHYECKHUE SBICHUSA B )KUBOU NpUpOAE, AeiicTBHE
paauanyy Ha )KUBBIE OpTaHU3MBI.

Xumus: cTpoeHHE aTOMOB H MOJIEKYJ, KPHCTaJUIN4YeCKasl CTPYKTypa TBEPBIX
Tell, MEXaHU3MBl OOpa30BaHHUS KPHUCTAUIMYECKON pEemETKH, CHEeKTpaIbHbIN
aHaIM3.



T'eoepaghusa: MarHUTHBIE TIOMFOCAa 3€MJIM, 3aJIEKH MArHUTHBIX PV,
(dhoTochEMKa 3eMHOI MOBEPXHOCTHU, IIPEACKa3aHUE 3eMIETPSACEHUIH.

Texnonocus: NUHUM D3JIEKTpoIepesad, TIeHepaTop IEPEMEHHOIO TOKa,
3JEKTPOJABUTATENlb, MHAYKIUOHHAA II€Yb, pajap, PagUONPHEMHUK, TEJIEBU30D,
anTteHHa, TenedoH, CBU-meub, NMpOEKIMOHHBII aImapaT, BOJOKOHHAs ONTHKA,
COJIHEYHas OaTapes.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHsA IITPOI'PAMMBLI IIO
PHU3HUKE HA YPOBHE CPEJHEI' O OBIIIEI'O OBPA3OBAHMUA

OcBoeHnne yueOHOro mpenmera «®Pu3nKa» Ha YpPOBHE CpEIHEro OOIIEro
oOpazoBaHus (0a30BBI YPOBEHB) JOJDKHO OOECIEUHTh JOCTIDKEHHE CIIETYIONIINX
JUYHOCTHBIX, METAIIPEIMETHBIX H MPEIMETHBIX 00pa30BaTeIIbHBIX PE3YILTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JIM9HOCTHBIE pe3yabTaThl OCBOCHHUA y4eOHOTO IpeaMeTa «DPu3nKa T0IKHBI
OTpakaTb TOTOBHOCTH H CIIOCOOHOCTH OOyYaloIIUXCAd pPyKOBOJCTBOBATHCS
copmMupoBaHHOII BHYTpeHHEH IO3UIMEN JMYHOCTH, CHCTEMOI I[€HHOCTHBIX
OpUEHTAIlM, IIO3UTUBHBIX BHYTPEHHUX  YOEXKIEHHI, = COOTBETCTBYIOIIUX
TPaJAUIIHOHHBIM II€HHOCTAM POCCHICKOTO OOIECTBA, paCIIMPEHUE >XU3HEHHOTO
OIIBITa M OIBITA JEATEILHOCTU B MPOIECCE pealn3aliid OCHOBHBIX HaIlpaBICHHI
BOCITUTATENLHON IeATeIbHOCTH, B TOM YHCJI€ B YaCTH:

1) rpaKaaHCKOro BOCIIUTAHHSA:

chopMHPOBaHHOCTH IPaXKJAHCKOM MO3UITNN 00yJaromerocss Kak akTHBHOTO U
OTBETCTBEHHOTIO YJIEHa POCCHICKOro 00IIecTBa;

IPUHATHE  TPAJAUIIUOHHBIX  OOIEYETOBEUECKUX T'YMAaHHCTUYECKHX U
JIEMOKpaTHYECKUX I[IEHHOCTEN;

FOTOBHOCTh BECTH COBMECTHYIO JE€SITEIBHOCTh B HHTEpEcax TI'pPakIaHCKOTO
00IIIecTBa, y4acTBOBATh B CAaMOYIIPABICHUH B 00pa30BaTEIbHOII OpraHu3aIii;

YMEHHE B3aUMO/IeIICTBOBATh C COIIHAJIBHBIMUA HHCTUTYTaMU B COOTBETCTBHU C
X (PyHKIUAMH U Ha3HAUYCHUEM;

TOTOBHOCTH K TYMaHHTAPHON U BOJOHTEPCKOM AEATEIBHOCTH;

2) IaTPHOTHYECKOI0 BOCIIHTAHUSA:

copMHupOBaHHOCTH POCCHIICKO TpakJaHCKOM HICHTHYHOCTH,
[IaTPUOTHU3MA;

IICHHOCTHOE OTHOIIIEHHE K TIOCYJapCTBEHHBIM CHMBOJIAM, JOCTHIKEHUSAM
POCCHIICKUX YUEHBIX B 00JIaCTH (U3UKH H TEXHHUKH;

3) AYXOBHO-HPABCTBEHHOTI'0 BOCIIHTAHHS:

copMHPOBaHHOCTH HPAaBCTBEHHOI'O CO3HAHUSA, 3STHYECKOTO ITIOBEICHUS;

CIIOCOOHOCTH OIIEHHMBATh CHUTYAllHI0 M NPHHUMATh OCO3HAHHBIE pENICHUS,
OPHUEHTHUPYSACh Ha MOpPaJIbHO-HPAaBCTBEHHbIE HOPMBI U IIEHHOCTU, B TOM YHCIE B
JIeSITeIbHOCTH YIEHOI0;

OCO3HaHUE JINYHOTO BKJIAJ[a B IOCTPOCHUE YCTOHUHBOTO Oy IyIIETO;

4) 3cTeTHYeCKOro BOCIIHTAHHUSA

3CTETUYECKOE OTHOIIEHHE K MHPY, BKIIFOYasi SCTETHKY Hay4HOTO TBOPUYECTBA,
Ipucymero pu3ndeckoil Hayke;



5) TpyZ10BOr0 BOCIIHTAHHSA:

HHTEpEeC K pa3NIHYHBEIM cdepaM NIpodhecCHOHATBHON eATeIbHOCTH, B TOM
Yucye CBA3aHHBIM ¢ (PH3UKOI U TEXHHKOH, YMEHUE COBEPIIATh OCO3HAHHEIIN BBIOOD
Oyymieli mpodeccuu U peaau30BBIBaTh COOCTBEHHBIE )KI3HEHHEIE TUIaHbI;

TOTOBHOCTh U CIIOCOOHOCTH K 00pa30BaHHUIO H CaMOOOpa30BaHUIO B 00JIacTu
(U3UKU Ha IIPOTSDKEHHUU BCEH JKU3HY;

6) HKOJIOTHYECKOr 0 BOCITHTAHHSA:

c(OPMHPOBAHHOCTh 3KOJIOTHYECKOH KYIBTYpPhI, OCO3HaHHE TIJI00ATBHOIO
XapakTepa 3KOJIOTHYECKHX Ipo0IeM;

IJTAHUPOBAHHE H OCYIIECTBICHHE JeHCTBUI B OKpYy XKaIoIIeil cpejie Ha OCHOBE
3HAHUS IIeJIeH YCTOMYUBOTO Pa3BUTHS YEJIOBEYECTBA;

pacIIIpeHHe OIbITa JeATeIFHOCTH SKOJIOTHYECKONH HAalpaBIeHHOCTH Ha
OCHOBE HMEIOIIUXCS 3HAHUH IO (PU3HKE;

7) HIEeHHOCTH HAYYHOT 0 MO3HAHHSA:

c(hOPMHPOBAaHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTUS (PU3NIECKON HAYKH;

OCO3HAHHE II€HHOCTH HAay4YHOH JeATEeILHOCTH, TOTOBHOCTH B IIpollecce
n3ydeHuss  (U3MKH ~ OCYIIECTBIATH IPOCKTHYIO H  HCCIIEIOBATEIhCKYIO
NeATebHOCTh HHAUBUIYaIbHO U B TpyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/IbHBbIE YHHBepCAJIbHBIE YUeOHbIe Tl cTBHS
ba3zoBble Jornueckue JeldcTBHA:
CaMOCTOSTENbHO  (GOpPMyIHpOBaTh U  aAKTyalIM3HpOBaTh  Ipoliiemy,
paccMaTpHuBaTh €€ BCECTOPOHHE;
ONpeNeNATh IeNU JeATeNbHOCTH, 3aJaBaTh IIapaMeTpbl U KPUTEPUH HX
JIOCTIDKEHUS;
BBIABIITH 3aKOHOMEPHOCTH U TPOTUBOPEYHS B  paccMaTPHBAEMBIX
(bU3NYECKUX SBICHUAX;
pa3pabaThiBaTh IUIAH PENICHUS IPOOJIEMBI C YYETOM aHallN3a HUMEIOIINXCS
MaTepHaJIbHBIX H HEMaTePHAIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIETEILHOCTD, OIIEHNBATH COOTBETCTBHUE PE3YyIHLTaTOB
II€JISIM, OIIEHUBATh PUCKU ITOCIEACTBUI JEeITEILHOCTH;
KOOPJIUHHPOBAaTh U  BBHIIOJHATH padoOTy B  YCIOBHAX  pealabHOro,
BHPTYaJIbHOTO 1 KOMOMHHUPOBAHHOT'O B3aUMO/ICHICTBHS;
pa3BHBaTh KPEAaTHBHOE MBIIUICHUE IIPU PENICHUN XXU3HEHHBIX IIPOOIeM.
ba3zoBble Hcciie1oBaTeIbCKHE JeHCTBHA:
BIIaJICTh HAy4YHON TEPMUHOJIOTHEH, KIIOUEBBIMU IOHATHSAMH H METOAaMHU
(bu3ngeckoil HayKH;



BIIaJIeTh HaBBIKAaMH y4eOHO-HCCIE0BAaTEIbCKOI U IIPOEKTHOH JeATeIbHOCTH
B oOnacTu (pU3HKHU, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CaMOCTOSITEILHOMY ITOHCKY
METOJIOB pelIeHHs 3aJad (PU3NYECKOI0 COJEpIKAHUs, IMPUMEHEHHIO pa3IMYHBIX
METO/IOB ITI03HAHUA;

BIIQJIeTh BHJAMH JESITEIPHOCTH II0 IIOJy4EHHIO HOBOIO 3HAHHUS, €ro
UHTEpIIpeTaluy, IpeoOpa3oBaHUI0 M IPUMEHEHHIO B pa3IMYHBIX Y4eOHBIX
CUTYyaIlUsIX, B TOM YHUCJE IIPH CO3[JaHUH YIEOHBIX IIPOEKTOB B 001IacTH (PH3UKU;

BBUIBJIATH IIPUYHNHHO-CIEJCTBEHHBIE CBS3M M aKTyaJIH3HpOBaTh 3ajady,
BBIJIBUTaTh TUIIOTE3y €€ pEeIIeHUs, HaXOJHTh apryMEHTHl s JOKa3aTelbhCTBa
CBOUX yTBEPXKCHHUIA, 3a7jaBaTh MIApAMETPhI U KPUTEPHHU PEIICHHS;

aHaIM3HpPOBaTh IIONyYE€HHBIE B XOJl€ pElIeHHs 3aJadl pe3yJIbTaThl,
KPUTUYECKH OLIEHHBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIOBHSAX;

CTaBUTh H (HOpPMYyIHUPOBATH COOCTBEHHBIE 3aJaudl B 00pa3oBaTelbHOU
JeATEIBHOCTH, B TOM YHCJIe P H3y4eHUN (PU3UKI;

J1aBaTh OLICHKY HOBBIM CHUTYaIIHsIM, OIIEHUBATh IPHOOPETEHHBIH OIIBIT;

yMeTh IIEpEHOCUTh 3HaHUSI 1o (u3uKke B MPaKTHYECKyl0 00JIacTh
KH3HEEATEIBHOCTH;

yMeTh HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IIPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE HJIEH, IIpe/IaraTh OPUTHHAIBHBIE IIOXO0/IBI U PEIICHU;

CTaBHUTH IPOOIEMEBI U 33J1auH, JOIIYyCKAIOIIIe albTepHATUBHBIE PEIIICHUS.

PaGoTa ¢ nndopmanueii:

BIIaJIeTh HaBBIKAaMH IOTy4eHUs HHpopManuu (U3HIECKOTO COAEpIKaHUA U3
HCTOYHHUKOB pa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBIATH IIOHCK, aHalH3,
CHCTEMATH3AIUI0 U HMHTEpIpeTaIio HHQOpMaluy pa3IHdHBIX BUIOB H (opMm
IIpe/ICTaBIICHUS;

OIICHUBATH JI0OCTOBEPHOCTH HH(POPMAIIUH;

HCIIONB30BaTh  CpPEeACTBa HMH(POPMAIMOHHBIX H  KOMMYHUKAIMOHHBIX
TEXHOJIOTHI B pEeIIeHUN KOTHUTHUBHBIX, KOMMYHHKAaTHBHBIX U OpraHU3aIlUOHHBIX
3a7lad ¢ CcOOMIOJIeHHEM TpeOOBaHUII SPrOHOMHKH, TEXHUKH O€30IIaCHOCTH,
TUTHEHBI, pecypcocOepexkeHHs, IPaBOBBIX U ATHYECKUX HOPM, HOPM
HH(pOpPMaIIHOHHON 0€30IIaCHOCTH;

co3/laBaTh TEKCTHI (PU3MYECKOTO COJAEpXKAaHHSA B pa3IMYHBIX (opmaTax c
y4€TOM Ha3zHauYeHHs NHPOpMAIUU U IeJIeBOH ayIUTOPUH, BEIOUpas ONTHMAJIbHYIO
(dhopMy IpeACTaBIECHHS U BU3yalH3alliH.

KoMMyHHKAaTHBHbIE YHHBEpCaAJIbHbIe YUeOHbIe TeiiCTBHA:
OCYIIECTBIIATH OOIIEHNE Ha ypoKaX (PM3HKU U BO BHEYPOUYHOIT 1€ TETLHOCTH;
pacro3HaBaTh IPEAINOCBUIKH KOH(DIUKTHBIX CHTyallHii W  cMAr4aTh
KOH(IIUKTHI;



Pa3BEPHYTO H JIOTHYHO H3JIaraTh CBOI TOYKY 3PEHHS C HCIIOJIH30BaHHUEM
SI3EIKOBBIX CPE/ICTB;

IIOHUMATh U HCIOJIF30BaTh MPEHMYIIECTBA KOMAHIHOW U WHIHBUIYAIBHOM
paboTHI;

BBIOHpAaTh TEMAaTHKy H METOABI COBMECTHBIX JEeHCTBHI ¢ YYETOM OOIIHX
HHTEPECOB H BO3MOXKHOCTEH Ka)kI0TO WICHA KOJJIEKTHBA;

NPUHUMATh I COBMECTHOH  JeATEIBHOCTH, OpPTaHH30BHIBATH W
KOOPAUHUPOBATh JCHCTBHA IO €€ JOCTIDKEHUIO: COCTaBIAThH IUIAH JeHCTBHIA,
paclpesenarh pOJIM C YYETOM MHEHHII YYaCTHHKOB, OOCYXJaTh pPe3yJIbTaThI
COBMECTHOI1 paOOTHI;

OIICHUBATh KAadeCTBO CBOEr0 BKIAJa U KaXJOTO yYaCTHHKAa KOMAaHIBI B
OOIIMIT pe3yabTaT Mo pa3paboTaHHBIM KPUTEPHUIM;

Ipe/JiaraTh HOBBIE TIPOEKTHI, OIEHHBATh HJEH C TO3UIHH HOBU3HEI,
OPUTHHATBHOCTH, MIPAKTUYECKOH 3HAYUMOCTH;

OCYIIECTBJIAT, TO3UTHBHOE CTpPAaTETHYeCKOe IIOBEJCHHE B Pa3IMYHBIX
CUTYAITHSX, IIPOSIBIIATH TBOPYECTBO H BOOOpakeHUe, OBITh HHUIIHATHBHEIM.

PerynsiTuBHBIe YHHBepCalIbHbIe YUeOHbI€E NeiiCTBUA
CamoopraHu3anusi:

CaMOCTOSITEIFHO OCYNIECTBIIATh IMO3HABATEIBHYIO JIESTEIHbHOCT, B 00JIaCTH
(¢GU3NKH W acTPOHOMHH, BBISABIATH IPOOJIEMBI, CTaBUTh U (OPMYIHPOBATH
COOCTBEHHEIE 3aJIa4H;

CaMOCTOSITEIFHO COCTAaBIIATh IUIAH PEIICHUS PACUETHBIX U KauyeCTBEHHBIX
3a/1a4, IUIaH BHITIOJTHEHHS MPAKTHYECKOH paboThI ¢ YIETOM UMEIOIIUXCSA PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEHN U MPEINOUYTCHUIH;

JIaBaTh OIIEHKY HOBBIM CUTYAIUAM;

pacHIMpsTh paMKU Y4€OHOro IpeMeTa Ha OCHOBE JINYHBIX IPEAII0OYTEHHUIT;

JleJIaTh OCO3HAHHBII BBIOOP, apryMEHTHpPOBAaTHL €ro, OpaTh Ha cebs
OTBETCTBEHHOCTH 32 pEIIICHHE;

OIIEHHBATh IPHOOPETEHHBIH OIBIT;

CIIOCOOCTBOBAaTh (OPMUPOBAHUIO U MPOSBICHHUIO 3PYAHIIMH B 00JacTH
(U3UKH, TOCTOSIHHO IMOBBIIIATh CBOIT 00pa30BaTeIbHBINA U KYJIbTYPHBII YPOBEHD.

CaMOKOHTPOJ/Ib, YJMOIHOHAIbHBIH HHTE/LNIEKT:

JlaBaTh OIIEHKY HOBBIM CHTYaIlHsM, BHOCHTH KOPPEKTUBHI B JAESATEIHHOCTB,
OII€HHBATh COOTBETCTBHE PE3YIHTATOB IEILIM;

BIIaJIETh HaBBIKAMH  IIO3HABaTeIBLHOM  peduiekcumu Kak  OCO3HaHHSA
COBEpIIAEMBIX JEUCTBUII U MBICIUTEIBHBIX TPOILECCOB, HX pPE3YyIbTaTOB U
OCHOBAHMII;

HCTIOJIb30BaTh MPHUEMBI pe(IeKCHN ISl OIIEHKHU CUTYaIlH, BEIOOpa BEPHOTO
pellleHus;



yMeTh OIICHHBAaTh PUCKH M CBOEBPEMEHHO IPUHUMATh pEIIEeHUs MO0 HUX
CHIDKEHHUIO;

IIpUHUMaTh MOTHBBEI H apryMEHTBl JPYTrUX IIpH aHajlN3e pe3ylIbTaToB
JeATEIbHOCTH;

IIPUHUMATh ce0s1, HOHNMas CBOH HEJOCTAaTKH H JIOCTOMHCTBA;

IIpUHUMaTh MOTHUBBEI U apryMeHTBHl JpyTUX IIpH aHalHu3e pe3ylIbTaTOB
JEeATEIbHOCTH;

IIpHU3HABaTh CBOE IIPaBO H MPaBO JAPYIHX Ha OIIHOKH.

B mpomnecce IOCTHIKEHUS JIMYHOCTHBIX PE3YyIbTaTOB OCBOCHUS IPOTPaMMEI
no ¢u3nukKe g YPOBHS CpEIHETO OOIero oOpa3oBaHUS y OOYYAIOIUXCS
COBEpPIIIEHCTBYETCS MOITHOHAIBHBII HHTEIIEKT, IIpe/IIoIararo i
c(hOpMHPOBAHHOCTH:

CaMOCO3HaHUs, BKIIOYAIOIIEr0 CIIOCOOHOCTH IIOHUMATh CBOE SMOIHOHAIBHOE
COCTOSIHUE, BU/IETh HAIIPABIICHHUS Pa3BUTHUS COOCTBEHHOI SMOIIMOHAIBHOI cdephl,
OBITH YBEPEHHBIM B ceOe;

CaMOperyJIupOBaHMs, BKIIOYAIONIEI0 CaMOKOHTPOJIb, YMEHHE HIpHUHUMATh
OTBETCTBEHHOCTh 3a CBOE IIOBEJECHHE, CIIOCOOHOCTh aJalTHPOBAaThCA K
SMOIIHOHAILHBIM U3MEHEHHSIM U MPOSIBIATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTpE€HHEH MOTHBAILIMH, BKIIOYAIONIEH CTpeMIICHHE K JOCTIKEHUIO LIENIH U
ycIexy, ONTHMHU3M, HHHIIMATHBHOCTh, YMEHHE JE€HCTBOBAaTh HCXOAS H3 CBOUX
BO3MOXKHOCTEI;

SMIIaTUH, BKIIOYAONIEHl cCIOCOOHOCTh TIOHUMATh SMOIIMOHAIFHOE COCTOSHHE
IpPYTUX, YYUTBIBATH €r0 IMPH OCYIIECTBICHHH OOINEHUs, CIOCOOHOCTh K
COYYBCTBUIO U COIIEPEKUBAHUIO;

COITAJIBHBIX HAaBBIKOB, BKIIIOUAIOIUX CIIOCOOHOCTh BHICTPAaUBaTh OTHOIIIEHUS
C JPYTUMH JIIOABMH, 3a00TUTHCS, IPOSBIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

IIPEJIMETHBIE PE3YJIBTATHI

K xonmy oOyuenus B 10 kjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaXkaTh CPOPMIPOBAHHOCTE Y OOYUAIOIIUXCS YMEHHI:

JIEMOHCTPHUPOBAaTh Ha IIpUMEpax pojb U MecTO (PU3UKU B (POpMHPOBAHUU
COBPEMEHHOI Hay4YyHOIl KapTHHBl MHpA, B Pa3BUTUH COBPEMEHHOIl TEXHUKH U
TEXHOJIOTHU, B IIPAaKTHYECKON IEATEIHbHOCTH JIOJEH;

VYUTHIBaTh TPAHUIIBI IPUMEHEHHUS W3YYEHHBIX (U3HNYECKHUX MO/IeNei:
MaTepHalbHasi TOYKa, HHepIHaJbHas CUCTeMa OTCUYETa, aOCOMIOTHO TBEPAOE TEIO,
HJiealIbHBIN Ta3, MOJAEIN CTPOCHUS Ta30B, KUJAKOCTEH U TBEPABIX TeJl, TOUCUHBII
3NEKTPUYECKUN 3aps/] IPU pEelIeHNU (PU3NIECKUX 33/1a4;

pacro3HaBaTh (pU3UYECKUE SBICHUS (IPOIECCH) U OOBACHATH HX HAa OCHOBE
3aKOHOB MEXaHHUKHU, MOJIEKYISPHO-KHHETHYECKOI TEOPHU CTPOCHUs BENIECTBA U



JEKTPOJANHAMHUKN: paBHOMEPHOE M  pPAaBHOYCKOPEHHOE  MPSIMOJIUHEITHOe
JIBIDKEHHE, CBOOOJHOE MaJeHHe TeJ, [BIDKEHHE II0 OKPY>XHOCTH, HWHEpIIHS,
B3auMmozelictBue Tel, 1uddy3us, OpOyHOBCKOE JBIIKEHHUE, CTPOCHHUE JKHIKOCTEI
U TBEPJIBIX TEJl, U3MEHEHUE 00bEMa Tel IpH HarpeBaHUH (OXJIaXKICHUH ), TETIJIOBOE
paBHOBECHE, HCHapeHHe, KOHJEHCAllUs, IIaBIeHHE, KPUCTAUIH3aIusi, KUIICHUE,
BJIQ)KHOCTBH BO3/1yXa, OBHIIICHHUE JIaBJICHUA I'a3a IIPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBA3b MEXKJy MapaMeTpaMH COCTOSHHMS Ta3a B H30Ipolieccax,
3IEKTPHU3AIUA TeJ, B3aMO/ICHCTBHE 3aps/I0B;

ONICHIBATh MEXAHUYECKOE JBIDKEHUE, HCIIONB3YysS (U3NYecKne BEIUYUHBI:
KOOpJIMHATa, IIyTh, NEpEeMEIIeHHe, CKOPOCTh, YCKOpEeHHe, Macca Tela, CHIa,
HMITyJIbC TeJla, KHHETHYECKasl YHeprus, NMOTEHIIHaIbHas SHEpPrusd, MeXaHHYeCKas
paboTa, MeXaHHMYECKass MOINHOCTh; IIPU ONHCAHUU IPAaBUILHO TPAKTOBAaTh
(bu3ngeckuii CMBICI HCHOJB3YEMBIX BEIUYHH, HUX OOO3HAUYEHUSA H €IUHHIIHI,
HaXOJUTh (POPMYJIBI, CBA3BIBAIONINE JAHHYIO (PU3NUECKYIO0 BEIMYUHY C JAPYTUMH
BEJIMYHHAMU;

OIIICHIBAaTh M3Y4YEHHBIE TEIUIOBBIE CBONMCTBAa Te€lI M TEIUIOBBIE SIBJICHUS,
HCTIONB3Yyd (u3ndeckue BeNHYHMHBI: J[aBJIE€HHUE Ta3za, TeMIlepaTypa, CpeaHAsd
KHHETHYEeCKasl SHEePIUs XaOTUYECKOTO JIBIDKCHHS MOJIEKYI, CpeHEKBaJpaTUYHAs
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHSSA »Heprus, padoTa rasa,
K03(PUIIHEHT IOJE3HOTO JEeHCTBHSA TEIUIOBOTO JBHUTATENsA; IPH OIHCAHUU
IIPaBUJIBHO TPAKTOBaTh (U3HYECKUII CMBICT UCIOIB3YEMBIX BEIHYHH, HX
0003Ha4YeHUsA W €JUHHUIBI, HaXOAUTh (OPMYJIBI, CBS3BIBAIOIIUE JaHHYIO
(bHU3NYECKYI0 BEIMYUHY C APYTUMH BEIIHYIHAM;

OIIMCHIBAaTh H3YUYEHHBIE JIEKTPUUECKIE CBONCTBA BEIIECTBA U JIEKTPUUECKUE
SABIICHUA (TIPOIECCHI), UCTOIB3Ys (PU3NUEeCKHe BEIMYUHBI: 3JIEKTPUUECKHUIl 3apsi,
NEKTPUYECKOE I0JIe, HAPSIKEHHOCTD I10JI, MOTEHIIHAM, Pa3HOCTh ITOTEHITHAJIOB;
IIpH ONHCAHUU TPABUIBHO TPAKTOBATh (PU3HMYECKUN CMBICT HCIIOIB3YEMBIX
BEIMYNH, UX OOO3HAauUeHHs M €AUHUIIBI; YKa3bIBaTh (OPMYJIBI, CBS3BIBAIONINE
JTaHHYIO0 (PU3NYECKYIO BETUYUHY C IPYTUMH BEINYHHAMU;

aHAJM3UPOBaTh (PU3HYECKHE MPOIECCH U SBICHUSA, UCHOIB3YS (PU3UYECKUE
3aKOHBI U IIPUHITUIGI: 3aKOH BceMupHoro TsaroTenus, I, II u III 3axonsr HeroToHA,
3aKOH COXpaHEHHS MEXaHHYECKOIl J3HEpruu, 3aKOH COXpaHEHUs HMITYJIbCa,
IPUHITAII CYNEPIIO3UIUH CWI, MPUHIUN PaBHONPABUS HHEPIIHATIBHBIX CHCTEM
OTCUY€Ta, MOJICKYJSIPHO-KHHETHYECKYI0 TEOPUIO CTPOSHHS BEIIECTBAa, I'a30BBIC
3aKOHBI, CBA3b CpeJHEll KHHETHYECKOI HEPTUN TEIUIOBOTO JBIKEHHUS MOJEKYI C
a0COMIOTHOI TEeMIIEpaTypoil, EPBBIIl 3aKOH TEPMOAUHAMUKU, 3aKOH COXPaHEHHS
JEKTPUYECKOTO 3apsna, 3akoH KyloHa, Ipu 3TOM pa3inyaTth CIOBECHYIO
(hopMyITHpPOBKY 3aKOHa, €r0 MaTeMaTUYECKOE€ BBIPAXKEHUE U YCIOBHUA (TPaHHIBI,
00J1acTH) IPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IIPHHIINIBI JEHCTBUS MAIlUH, NPHOOPOB H
TEXHHYECKHUX YCTPONCTB; pa3IMyaTh YCIOBHSA HX 0€30IaCHOTO HCIOJIH30BAHHS B
IIOBCETHEBHOM KU3HU;

BEIIIOJIHATH AKCIIEPUMEHTHI II0 HUCCIEJAOBAHUIO (DH3NYECKHX SBICHUH U
IIPOIIECCOB C HCIIONB30BAHUEM IIPSMBIX M KOCBEHHBIX H3MEpPEHHH, IIPH 3TOM
dbopmynupoBaTh mpoOiiemMy/3ajady W TUOOTE3y Y4eOHOro 3KCIEPUMEHTA,
coOHpaTh YCTAaHOBKY H3 IIPEIIOKEHHOTO O0OpYJOBaHHS, IPOBOAHUTEH OMBIT U
(GbopMyIHPOBAThH BEIBOIEI;

OCYIIECTBIIATH MPSIMBIE I KOCBEHHBIE U3MEPEHUS (PU3UUECKUX BEIHYHUH, IPH
TOM BBIOHpAaTh ONTHUMAIBHBII CHOCOO H3MEpPEeHUS U HCIOJIb30BaTh H3BECTHHIE
METO/IBI OIIEHKHU ITOTPEITHOCTEH H3MepeHuil;

HCCIEeIOBaTh  3aBHUCHMOCTH  MEXIYy  (PU3HMYECKHMH  BeIHYHHAMU C
HCIIONIF30BaHUEM IIPSMBIX H3MEpPEHHH, MpHU 3TOM KOHCTPYHPOBAaTh YCTAHOBKY,
(GUKCHUPOBAaTh pe3yJabTaThl IMOTYYEHHON 3aBHCHMOCTH (U3HYECKHX BEIHYUH B
BH/I€ TaOJIHI] U TPaUKOB, J1eIaTh BEIBOJBI 110 pe3yJIbTaTaM HCCIIEIOBAHNUS;

cOOII0/IaTh MpaBmIa 0€30I1aCHOTO TPYJa IpH MPOBEJSHUU HCCIEOBaHHUII B
paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeTOBATENbCKOH U IPOEKTHOI
JEATEIFHOCTH C HCIOJIb30BaHHEM H3MEPUTEIBHBIX YCTPOWUCTB H JIaOOPaTOPHOIO
000pyI0BaHUS;

pemarh pacyéTHhIE 3aJaddl C SBHO 33JlaHHONH (pU3MYecKoil Mojelblo,
HCIIONB3Ys (PU3NIECKUE 3aKOHBI H IPHHITUIIBI, HA OCHOBE aHANN3a YCIOBUSA 3aadu
BEIOUpPATh (PU3NYECKYI0O MOJIENh, BBIICIATh (PU3NYECKHE BEIUYHHBI U (OPMYIIHI,
HEOOXOJUMBIE IS €€ pelleHHs, IIPOBOJUTH PAcu€Thl U OLEHHBATh PEaTbHOCTH
IIOJTyYEHHOr'0 3Ha4eHUs (PU3NIEeCKOil BETHUNHEI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BEICTPAUBATh JIOTHYECKH HEIIPOTHBOPEUHBYIO
IIEII0YKY PACCYXXJEHUH C OMOpOil Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢du3nIecKue SIBICHUS;

HCIIOJIb30BaTh  NPHU  pemIeHHH  y4eOHBIX  3aJad  COBpPEMEHHEIE
nH(pOpMaIHOHHBIE TEXHOJOTHHU IS MOHCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIHU
U IIpeACTABICHU Y4eOHOH U Hay4YHO-TIOMYJISIpHON HMH(pOpMAINy, MOJyYeHHOIT U3
Pa3INYHBIX HCTOYHHKOB, KPHTHYECKH aHAIHM3UPOBATh MOTydaeMylo HH(pOpMaIuio;

IIPHBOJIUTH MPUMEPHI BKJIa/Ia POCCHIICKUX U 3apyOEKHBIX YUEHBIX-(U3HKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IIPOIECCOB OKPYKAIOIIEr0 MHpa, B pa3BHTHE
TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHYECKHE 3HAHUA N0 (U3HKE B IIOBCEJHEBHON JKH3HU
U1 oOecriedeHuss 0€301acCHOCTH IpH OOpalieHu: ¢ MpuOOopaMH U TeXHHYECKUMH
YCTpOHUCTBaMH, JJISI COXPAHEHUS 3/I0POBBS U COONIIOJCHUS HOPM 3KOJIOTHYECKOTO
IIOBEJICHUS B OKPYIKAIOIIEH cpee;



paboTaTh B Tpymnme C BBIIIOTHEHHEM pa3IMYHBIX COIIHANBHBIX pOJeil,
IJTAHUPOBAaTh pabdOTy TPYIIBI, palHOHAIBHO pacCHpefenirTh OOS3aHHOCTU U
IJIAHHPOBATh JEATEIBHOCTh B HECTAHJAPTHBIX CUTYAI[UAX, aJ€KBAaTHO OIEHUBATh
BKJIAJT Ka)KJIOTO U3 YIAaCTHHUKOB I'PYIIIBI B pEIlIEHUE pacCMaTPHUBAEMOH IIPOOIEMEL.

K xonmy oOyuenus B 11 Kjacce IpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh COPMHPOBAHHOCTH Y 00YJIAIOIUXCS YMEHHIT:

JIEMOHCTPHPOBATh Ha IpUMEpax poOJIb U MeCTO (U3HKU B (OPMHPOBAHUH
COBpPEMEHHOIl Hay4yHOH KapTHHBl MHpA, B Pa3BHTHUH COBPEMEHHOH TEXHHKH U
TEXHOJIOTHII, B NPAaKTHYECKOH JEATEIHLHOCTH IIOJICH, I[€IOCTHOCTh U E€IHHCTBO
(bU3UIeCcKOi KapTHHBI MHPA;

YYHUTHIBATh TPAHUIBI IPHUMEHEHHS H3yYEHHBIX (U3HYECKUX MojIemeil:
TOYEYHBII 3JIEKTPUYECKUI 3apsl, Tyd CBETa, TOYSUYHBIH HCTOYHUK CBETa, S/epHAas
MOJIENIb aTOMa, HyKJIOHHAas MOJEIh aTOMHOTO sjipa IpPU peleHuH (GU3HIECKUX
3aJ1a4;

pacrno3HaBaTh (U3HYECKHE SBICHUS (IIPOIECCH) H OOBICHATh HX Ha OCHOBE
3aKOHOB JIEKTPOIMHAMUKHU H KBAaHTOBOH (DPU3UKHU: 3IIEKTpHYECKask IPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MAarHUTHOE JCHCTBUSA TOKA, B3aMMOJEHCTBHE
MarHuTOB, OJJIEKTPOMAarHUTHas WHIYKIHA, JeHCTBHE MAarHUTHOTO TIONA Ha
IIPOBOJTHUK C TOKOM WU JIBIDKYIIHUIICA 3apsij, 3IEKTPOMAarHUTHBIE KOJIeOaHUSA U
BOJIHBI, IIPSMOJIMHEITHOE pacHpoCTpaHEHHE CBeTa, OTPaKEHHE, IpelIoMIICHUE,
nHTepdepeHusa, audpakus H  [OKIpHU3AIUs CBeTa, JHCHEpCHS CBeTa,
dbotosnexTpuueckuit 3pdext (poto3addekrt), cBeToBOE J1aBiIeHIE, BOZHUKHOBEHHE
JUHEHYaTOro CHeKTpa aToMa BOJOPOJa, €CTECTBEHHAas M HCKYCCTBEHHAs

PaaAuOaKTHBHOCTD,
OIINCBIBATh HU3YYCHHBIC CBOICTBa BCIICCTBA (3JICKTPH‘ICCKHC, MAarHuTHBIC,
OIITHYCCKHC, SJIEKTPUICCKYIO IIpOBOAUMOCTD Pa3JIM4YHbIX CpCI{) n

3JIEKTPOMArHUTHEIE SBIEHHSA (TPOILIECCHI), HUCIONB3ySd (U3NYECKUE BETHYIUHBL:
JIEKTPUYECKHUIT 3apsil, CHJIa TOKa, IEKTPHUYECKOE HAIpsDKEHHE, IEKTPHUECKOe
CONPOTUBIIEHUE, PAa3HOCTH IOTEHIINATIOB, 3JIEKTPOABIDKYINAs cuia, paboTa Toka,
UHJIYKIIUS MarHUTHOrO Ioyisi, cmwia Awmmepa, cuna JlopeHIa, HHIYKTUBHOCTH
KaTyIIKHU, SHEeprus >JIeKTPUYECKOr0 M MAarHUTHOTO IIOJiel, IepuHojJ M YacToTa
KonebaHUil B KoieOaTeIbHOM KOHTYpe, 3aps] U CHJIa TOKa B IIpollecce
TapMOHHYECKHX D3JIEeKTPOMArHUTHBIX KoyieOaHUil, (OKycHOe pacCTOsHHE H
ONTHYECKasi CHJIA JIMH3BL, TPH ONHCAaHHHU IPAaBUIBHO TPAKTOBAaTh (HHU3MYECKUI
CMBICT HCIOJB3YEMBIX BEIMYMH, HX OO0O3HAYeHUS U €JUHUILI, YKa3bIBaTh
(GopMyIBI, CBS3BIBAIOIIME JAaHHYIO (U3HYECKYI0 BEIHYHUHY C JPYyTHMH
BEIIMYNHAMU;

ONHCHIBATh WU3YYCHHBIE KBAHTOBBIE SBJICHHS M IIPOIECCHI, HCIIONIb3YS
¢u3nYecKue BETMYUHBL: CKOPOCTH 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U



JacToTa CBETAa, YHEPTUs U UMNYJIbC (POTOHA, IIepHO ITOTypaciiajia, SHEPTHUs CBA3U
aTOMHBIX SI€p, NpH OIMCAaHUH IPAaBIILHO TPAaKTOBaTh (PU3HYECKUIl CMBICI
HCTIONIB3YEMBIX BEIMYHH, UX OOO3HAUEHHS MU €JUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAaHHYI (U3NYECKYI0 BEIHYHHY C JAPYTUMH BeIMYUMHAMH,
BBIUHCIIATH 3HaUeHUE (PU3NUECKOil BETUYUHBI;

aHAJIM3UPOBaTh (PU3HYECKHE MPOIECCHl U SBICHUSA, UCHOIB3YSd (U3HYECKHE
3aKOHBI M IIPUHIUIEI: 3aKoH OMa, 3aKOHBI MOCJIEAOBATEIHFHOIO H MapajjiedbHOro
COEIUHEHUS IPOBOJHUKOB, 3akoH JDxoymsi—JleHra, 3aKkoH >3JIEKTpOMAarHUTHOM
HHAYKIINHY, 3aKOH NPSMOJHHEHHOTO paclpOCTPaHEHUs CBETA, 3aKOHBI OTPaXKECHUS
CBETa, 3aKOHBI IIPEJIOMJICHHS CBETa, YypaBHeHHe DUHINTEeNHHa 11 GoTorddekra,
3aKOH COXpPaHEHHs SHEpPTUM, 3aKOH COXpaHEHHS HMITYJIhCa, 3aKOH COXpPAaHEHUA
3JEKTPUYECKOTO 3apsijia, 3aKOH COXpaHEHUs MacCOBOr0 4HCia, MOocTyaaTel bopa,
3aKOH PaJlOaKTUBHOTO paclajia, IpU 3TOM pa3iIndaTh CIOBECHYIO ()OPMYIUPOBKY
3aKOHa, €ro MaTeMaTH4YeCKOe€ BBIpa)K€HHE M YCIOBUS (TpaHUIIBI, 00OJIACTH)
IIPUMEHUMOCTH;

OIIpeeNATh HallpaBlI€HUE BEKTOpa HHAYKIIUH MarHUTHOTO IIOJIS IIPOBOTHUKA
C TOKOM, CHJIbI Amriepa u cuibl Jlopenna;

CTPOUTHh U OIHCHIBaTh H300pa)K€HHE, CO3/IaBa€MO€ IIJIOCKHM 3€pKalioM,
TOHKOH JTHH30M;

BBIIIOJIHATh SKCHEPUMEHTHl MO HCCIEAOBAaHUIO (DHU3MYECKUX SABICHHI U
IIPOIIECCOB C HCIIOIB30BAHHEM MPSIMBIX U KOCBEHHBIX H3MEPEHHIl: IpPH 3TOM
dbopMynmHpoBaTh IpoOiieMy/3ajady ¥ THIIOTe3y Y4eOHOro SKCIEpPHMEHTa,
cobupaTh YCTAaHOBKY M3 IIPEIOKEHHOTO O0OpYIOBaHUA, IPOBOAUTH OIBIT U
(hbopMyIHpOBaATH BHIBOJIHI;

OCYIIECTBIIATH IPSAMBIE H KOCBEHHbIE U3MepeHUA (PU3NYECKUX BEIUYUH, IIPU
TOM BBIOMpaTh ONTHMAJIBHBIH CIIOCOO M3MEpEHHS U HCIOIL30BaTh H3BECTHBIE
METO/IBI OIICHKH MOTPEIIHOCTEN H3MEPEHNI;

HCCIIEJIOBAaTh 3aBHCUMOCTH (PU3HYECKHX BEIMYUH C HCIOJIH30BAHHEM
IOpSMBIX HM3MEPEHHH: NpH 3TOM KOHCTPYHpPOBATh YCTAaHOBKY, (PUKCHpOBaTh
pe3ynbTaThl MOJIYYEHHOI 3aBHCUMOCTH (PHM3UYECKUX BEIUYUH B BHJAEC TAOIHUI] U
rpaduKoB, JeJaTh BEIBOJHI IO pe3yIbTaTaM UCCIEIOBAHN;

co0JII0/IaTh MpaBUJIa OE30MAaCHOTO TpPyJa IpPU IPOBEACHUU HCCIEIOBaHUM B
paMKax y4eOHOTO »>KCIEpHUMEHTa, Y4E€OHO-HCCIEeIOBATEIBCKON M IPOEKTHOU
JIESITEILHOCTH C HCIIOIB30BaHHEM H3MEPUTEIBHBIX YCTPOMCTB H JaOOpaTOPHOrO
000pyI0BaHNS;

pemats pacu€THhlE 3aJadyd C SBHO 3aJaHHOM (PH3MYECKOM MOJENbIO,
HCTIONB3Ys (U3NUECKHUE 3aKOHBI U IMIPUHIIUIBI, HA OCHOBE aHaJM3a YCIOBHS 3aJa4u
BBIOHpaTh (PU3UYECKYI0 MOJIENb, BBIJICIATh (PU3HYECKUE BEIHYHHBI U (POPMYIIHI,



HEOOXOAUMEBIe Ui €€ pelleHus, MPOBOJUTH PAcU€Thl U OIEHHUBAThH PEATbLHOCTH
IIOJTyYEHHOr' 0 3HaueHUs (PH3UYeCcKOil BEIIMYUHEI;

pelaTh Ka4eCTBEHHBIE 3a/1a4l: BBICTPAUBATh JIOTHYECKH HEIIPOTHBOPEUUBYIO
IIEIIOYKY PACCYXXJEHUH C OMOpOoil Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢bu3nIecKue SABIECHUS;

HCIIOJIb30BaTh  MPU  pelmIeHHH  y4eOHBIX  33aJad  COBpPEMEHHEIE
nH(pOpMaIUOHHBIE TEXHOJIOTHHU JUIS MOHCKA, CTPYKTYPHPOBAHUS, HHTEPIIPETAIIHN
U IIpeACTaBICHUS y4eOHOH H Hay4YHO-TIOMYJISIpHON HH(OpMAauu, MoIydeHHOH U3
Pa3INYHBIX HCTOYHHUKOB, KPHTHYECKHU aHAIM3UPOBATh IOIydaeMyro HH(opMaluio;

OOBSACHATh MPHHIUIB JeHCTBUS MaIllHMH, IPHOOPOB M TEXHHYECKUX
YCTPOHCTB, pa3IndaTh YCIOBHUS HX 0€30IaCHOTO HCIOJL30BaHHUS B IOBCEIHEBHOM
JKU3HH;

IIPHBOJIUTH IPHUMEPHI BKJIa/Ia pOCCHICKUX U 3apyOeKHBIX YUIEHBIX-(U3UKOB B
pa3BUTHE HayKH, B OOBSCHEHUE IIPOIECCOB OKPYKAIOIIErO0 MHpa, B Pa3BHTHE
TEXHUKH U TEXHOJIOTHIA;

HCIIOJIb30BaTh TEOPETHYECKHE 3HAHUSA N0 (U3HKE B IOBCEJHEBHOU >KH3HU
U1l oOecriedeHuss 0€30MIacCHOCTH IpH OOpalieHuH ¢ MpUOOpaMu M TEXHUYECKIMHI
YCTpOMCTBaMH, JJISI COXPAHEHUs 3/I0POBBS H COOIIOJEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPYIKAIOIIEH cpeie;

paboTaTh B TpYIIe C BHIIIOJHEHHEM pa3IMYHBIX COLHAIBHBIX pOJIEH,
IUTAHHPOBAaTh padOTy TPYIIBI, palHOHAIBHO pAaCHpeNeNiarTh OOS3aHHOCTU U
IIJIAHHPOBATh JEATEIbHOCTh B HECTAHJAPTHBIX CUTYAIlUAX, aJ€KBAaTHO OLIEHUBATH
BKJIAJT Ka)KJIOTO U3 YIaCTHHUKOB I'PYIIIBI B pEllIEeHUEe pacCMaTpUBAeMOH IIPOOIEMEL.



TEMATHYECKOE IINTAHUPOBAHHE

10 KVIACC

Ne
n/n

Paspen 1. PU3UKA U METO/IbI HAYYHOI O IIO3HAHUA

1.1 @usuka 1 METOAbl HAYYHOI'O IMO3HAHUS

Hroro 1o pazueny
Paszgen 2. MEXAHHUKA

2.1 Kunemartuka

2.2 JluHaMHKa

2.3 3aKOHBI COXpaHEHUS B MEXaHHKE

Hrtoro 1o pazneny

HaunMeHoBaHHe pPa3iejioB H TeM NIporpaMmMbl

Bcero

6

18

Paspen 3. MOJIEKYJIAPHASA ®U3NKA U TEPMO/INHAMHKA

3.1 OcHOBBI MOJIEKYJSIPHO-KHHETHYECKON TEOPUHI

3.2 OcCHOBBI TEpMOJIHHAMUKHI

3.3
I1epeX 0Bl

Hroro 1o pazueny

Paspen 4. DJIEKTPOIMHAMHKA

4.1 DIeKTpocTaTHKa

Ar PETAaTHBIE COCTOSHUS BENIECTBA. Da3oBbIe

9

10

24

10

Koam4yecTBo 9acoB

Kontpoabnable IIpakTHuyeckue

padoThI padoThl
1 1
1
1
1

JIeKTPOHHbIE
(undposBbie)
o0pa3oBaTe/IbHbIE
pecypchl

bubanoreka I[JOK
https://m.edsoo.1w/7f41bf72

bubanoreka IJOK
https:/m.edsoo.1uw/7f41bf72

bubanoreka IJOK
https:/m.edsoo.1u/7f41bf72

bubanoreka IJOK
https:/m.edsoo.1u/7f41bf72

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

bubanoreka IJOK
https://m.edsoo.1u/7f41bf72

bubanoreka IJOK
https://m.edsoo.1u/7f41bf72

bubanoreka IJOK



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

49 [TocTOAHHBI 2J1eKTpUUECKIil TOK. TOKH B pa3IMYHbIX 12 1 1 bubanoreka IIOK
cpenax https://m.edsoo.1w/7f41bf72

Hroro 1o pazneny 22

PezepBHOE BpeMs 2 1

OBIIEE KOJIMYECTBO YACOB IIO IIPOI'PAMME 68 4 | 4



11 KVIACC

Ne

- HanMeHoBaHHe pPa3ae/ioB H TeEM IMIPOrpaMMbI
II

Pasgen 1. DJIEKTPOIMHAMHUKA
1.1 MaraurHoe mojie. DJIeKTpOMarHuTHas HHIYKIIHS

Hroro 1o pazzeny
Pasngen 2. KOJIEBAHUSA 1 BOJIHBI

2.1 MexaHHYecKHe U 3JeKTPOMarHUTHbIE KoJeOaHHs
2.2  MexaHn4ecKHUe U JIeKTPOMarHUTHBIE BOJIHBI

2.3  Ormruka

Htoro no paszery

Bcero

11

11

D

10

24

Koamn4yecTBo 4acoB

KonTpobHbIe
padoThI

Pasnea 3. OCHOBBI CIIEIIUAJIBHON TEOPHA OTHOCHTEJIBHOCTH

3.1 OCHOBBI CIEIIHAIBHOI TEOPUHU OTHOCUTEIBHOCTH

HTtoro no paszzgery
Pa3gea 4. KBAHTOBAS ®U3UKA

4.1 DSneMeHTHI KBAHTOBOI ONTHKH

4.2 CtpoeHue aroma

4.3  ATOMHOE S1pO

4

4

IIpakTHYeckue
padoThI

JIeKTPOHHbIE
(undposbie)
o0pa3oBaTejibHbIe

pecypchl

bubmoteka IJOK
https://m.edsoo.mu/7{f41c97c

bubmoteka IJOK
https://m.edsoo.1u/7f41c97c
bubmoteka IJOK
https://m.edsoo.m/7f41c97c

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

butmoteka IJOK
https://m.edsoo.mu/7f41c97c¢

bubmoteka IJOK
https://m.edsoo.mu/7f41c97c

bubmoreka IJOK
https://m.edsoo.ru/7{f41c97c¢

butmoteka IJOK
https://m.edsoo.mu/7{f41c97c¢




HTtoro no paszeny

15

Paspgen S. 9JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3HUKH

5.1  DneMeHTH aCTPOHOMHUH M acTPO(H3NKH

Hroro 1o pazueny
Pasngen 6. OGOBIIIAIOIIIEE IIOBTOPEHHUE

6.1 OOobmaromee MOBTOpPeHHE

Hroro 1o paznueny
Pe3epBHOE BpeMd
OBIIEE KOJIMYECTBO YACOB IIO ITPOTPAMME

7

7

68

butmoteka IJOK
https://m.edsoo.ru/7f41c97c¢

bubmoteka IJOK
https://m.edsoo.ru/7f41c97c¢




IIOYPOYHOE INIAHNPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

@u3uka — Hayka o mpupojie. Hayunslie MeTOIbI

ITO3HAHUS OKPYKAIOIIero Mupa
Pous 1 MecTo (hu3uKH B (hOPMHPOBAHUU
COBpPEMEHHOI Hay4JHOIl KapTHHBI MHpa, B
IIPaKTHYECKOM JeSTeIbHOCTH JII0 Iei

Mexann4deckoe JBIkeHHne. OTHOCHTEIbHOCTh
MeXaHN9IeCKOro JBIKeHus. [lepemeneHue,
CKOpOCTh, YCKOpEHHE

PaBHOMepHOG HpﬂMOJIIIHGfIHOG JABIDKCHIC

PaBHO}’CKOpeH}IOG HpﬂMOJIHHCfIHOG JABIDKCHHC

CBo0OoiHOe majieHne. Y cKopeHHe CBOOOIHOTO
IaJeHH s

KpusonuneitHoe aBIKeHHe. J[BIKeHHe
MaTepHaIbHOI TOYKH 110 OKPYKHOCTH
[IpuHIIUT OTHOCUTEIBHOCTH [ aymes.
HHuepruanbHble CHCTEMBI OTcUeTa. IlepBhiit
3akoH HproToHa

Macca tena. Cwia. [IpUHITUII CyIepIO3UITIU
cuwI. Bropoii 3akoH HproToHa 1118
MaTepUaIbHOIl TOUYKH

Koamn4ecTtBo 4acoB

Kontpoabnubie IIpakTHyeckme
H3y4eHHu sl

JIeKTPOHHbIE
uudpoBblie
o0pa3oBarTe/ibHbIe

pecypchl

bub6moreka IJOK
https:/m.edsoo.ru/ff0c32e2

bubmorteka IJOK
https:/m.edsoo.ru/ff0c33e6

bubanoreka IJOK
https://m.edsoo.ru/ff0c3508

' BubmmoTeka ITOK
https:/m.edsoo.1u/ff0c3620

bubanoreka IJOK

‘ https:/m.edsoo.ru/ff0c372e

bubanoreka IJOK
https://m.edsoo.ru/ff0c39cc

bubanoreka IJOK

https:/m.edsoo.ru/ff0c3ada

bubmorteka IJOK
https:/m.edsoo.ru/ff0c3be8

bubanoreka IJOK
https:/m.edsoo.ru/ff0c3be8




10

11

12

13

14

16

17

18

19

Tpetuii 3akoH HproTOHA 171 MaTepHaIbHBIX
TOUEK

3aKoH BCEMHUPHOTO TATOTCHUA. Cuia TSDKeCTH.
HepBaﬂ KOCMHYECKas CKOPOCTb

Cuna ynpyrocti. 3akoH I'yka. Bec tena

Cuia tpenns. Koagdumuent tperns. Cuaa
COIIPOTUBJICHHUS IIPH ABIKCHHH Teja B
JKHUIKOCTH HJIH Taze

[TocTynaTe/lbHOE U BpallaTeIbHOE JIBUKEHUE
a0CoIOTHO TBEPIOTO Tella. MOMEHT CHIIBI.
[D1edo cuiel. Y Ci10BUS paBHOBECUS TBEPIAOTO
Tena

VIMiy;ibc MaTepHaIbHON TOUKH, CHCTEMBI
MaTepHaIbHbIX TOUEK. IMITy/IbC CIUIBI. 3aKOH
COXpaHEHHS UMITyJIbca. PeakTHBHOE JIBIDKEHIE

PaGoTa u MomHOCTH cwibl. KiHeTHueckas
SHEprus MaTepHaIbHOIl TOUKH. TeopeMa 06
U3MEHEHNH KHHETHYECKO SYHeprHU

[TotenmuanpHas sHeprus. [loTeHIMaIbHAS
SHEPrus ymnpyro J1ehopMHIpOBaHHOI MPYKHIHBI.
[ToTeHIMaapHas SHEPrHs Tella BOIM3H
MIOBEPXHOCTH 3eMJIH

[ToTeHIMaIbHbIE 1 HEMIOTEHITHAIBHBIE CIUIbI.
CBs13b pabOTHI HEMTOTEHIIHAIBHBIX CHJI C
U3MEHEHHEeM MeXaHMIeCKOH SHEPTHU CHCTEMBI
Tel. 3aKOH COXpaHEeHUS MEXaHIMIECKO SHepruu

JlaGopatopnas padbota «IccineoBaHe CBSI3U

bubanoreka IJOK

https:/m.edsoo.1u/ff0c3be8

bubanoreka IJOK
https://m.edsoo.ru/ff0c3d00

bubanoreka IJOK

_ https:/m.edsoo.ru/ff0c3el 8

bubmanoreka IJOK
https:/m.edsoo.1u/ff0c3f76

bubanoreka IJOK
https:/m.edsoo.ru/ff0c41a6

bu6moreka IJOK
https:/m.edsoo.1u/ff0c43d6

bubmoreka IJOK
https://m.edsoo.ru/ff0c4502

bubnmoreka IJOK
https://m.edsoo.ru/ff0c461a

Bubmuoreka IJOK
https:/m.edsoo.1u/ff0c478c




20

21

22

23

24

26

27

28

29

30

pa6OTI)I CHJIBI ¢ HI3MEHEHHEeM MeXaHHYeCKO
SHEPIHH TE€JIa Ha IIPUMEPE PACTANKECHNUA
PE3HHOBOTO KI'YyTa»

KontpompHas pabota mo Teme «KiHeMaTHKa.
JlmHaMuKa. 3aKOHBI COXpAaHEHUS B MEXaHHKE»

OCHOBHBI€ TI0JI0KEHHS MOJIEKYIIIPHO-
KHHETHIeCKOil Teopun. BpoyHOBCKOe
neipkenne. Jluddyzusa

XapaKTep JBIKEHUS H B3aUMOJEIHCTBHS YaCTHI]
BemecTBa. Mojenn CTPOCHUS I'a30B, JKHIKOCTEH

U TBEPABIX Tl

Macca monekys. KoimuecTBo BelecTsa.
ITocTtosHHas ABorajipo

TeroBoe paBHOBecue. TemiiepaTypa u e€
usMepenue. [1lkana temnepatyp Ilenpcus
Wneansnsiii ra3 B MKT. OcHOBHOE ypaBHEHHE
MKT

AOcomoTHas TeMIlepaTypa Kak Mepa cpeIHeit
KHHETHYECKOI 3HEePr U JIBIDKECHUS MOJIEKYII.
VYpasHeHue MeneneeBa-Kiamneiipona

3akoH /[anpToHa. ['a30BbIe 3aKOHBI

Jlabopatopnas padota «IccinegoBaHme
3aBHCHMOCTH MEKITY ITapaMeTpaMH COCTOSTHHUS
pa3peKEeHHOro ra3a»

H3omporieccsl B HIeaTbHOM Ta3e U UX
rpaduaeckoe mpeacTaBIeHIe

BHYyTpeHHSS SHEPrus TepMOIMHAMUIECKOH
CHCTEMBI H CITOCOOBI €€ H3MEHEHHS.

bubanoreka IJOK

https://m.edsoo.ru/ff0c4b74

bubanoreka IJOK
https://m.edsoo.ru/ff0c4dc2

bubnmorteka IJOK

https://m.edsoo.ru/ff0c4fde

bubmoreka IJOK
https://m.edsoo.ru/ff0c511e

bu6moreka IJOK

https://m.edsoo.ru/ff0c570e

bubanoreka IJOK
https:/m.edsoo.1u/ff0c5952




31

32

33

34

35

36
37

38

39

40

41

42

43

KomuectBo TerwioTs! u paboTa. BHyTpeHHIS
SHEPrus OJJHOATOMHOTO HIEeaTbHOr0 ra3a

Busl TEILIOIIEpEAaIN

VY nenpHas TEIUIOEMKOCTE BEIECTBA.
KomrdecTBo TeIUI0THI IpHu TeIUIonepeaaye.
AnmaGaTHBII Tporece

IIepBBIil 3aKOH TepPMOAMHAMIKH H €r0
IIpHMEHEHHe K H30Ipolieccam

HeoOpaTuMocTh mpolieccoB B Ipupojie. Bropoit
3aKOH T€PMOJHHAMHKHU

IIpyanun neiictBusg u KIIJ[ TeruioBoil ManimHbL

IMuxi Kapnro u ero KIIJ]

DKOJOrH4IecKHe MpoOaIeMbl TEII0SHEePT €THKH
Oo6o6maromuit ypok «MotekyaspHas GH3HuKa.
OCHOBBI TEPMOAIMHAMUKI»

KontponpHas pabota mo Teme «MoeKyaspHas
¢bu3uka. OCHOBBI TEPMOIITHAMHUKID)
ITapooGpa3oBanne u KoHAeHcanus. cnapenne
U KUTIEHHE

AOCOTIOTHAS U OTHOCHTEIbHAS BIa)KHOCTh
BO31yxa. HaceleHHbII 1ap

TBEpnoe Teno. Kpucramwmmgeckue u aMopgHbIe
Tena. AHU30TPOIHUS CBOIICTB KPHCTAJLIOB.
Kunkue kpuctanisl. CoBpeMEeHHbIE MaTepHaIbl
IInaBneHne U KpucTayIH3anus. Y ieiabHas
TeruIoTa IiaBiaeHusd. CyOoaumanus

bubmoreka IJOK
_ https:/m.edsoo.ru/ff0c5c36

bubmnoreka IJOK
https:/m.edsoo.ru/ff0c5c36

bubanoreka IJOK

https:/m.edsoo.ru/ff0cSefc

bubanoreka IJOK

https:/m.edsoo.1u/ff0c6230

Bubmuoreka IJOK

https:/m.edsoo.ru/ff0c600a

Bubanoreka IJOK

https:/m.edsoo.1u/ff0c6938

bubanoreka IJOK

https:/m.edsoo.ru/ff0c6a50

bubanoreka IJOK

https:/m.edsoo.1u/ff0c63b6

bubanoreka IJOK

https:/m.edsoo.ru/ff0c64d8

bubanoreka IJOK
https:/m.edsoo.1u/ff0c6510

bubanoreka IJOK
https:/m.edsoo.ru/ff0c6708




44

45

46

47

48

49

50

55

YpaBHeHHe TeILIOBOTO OataHca

DIIeKTpU3anus Tell. DIeKTpUdecKuii 3apsn. /[Ba
BHJIA IIEKTPUYECKIX 3apsiioB

HpOBOIIHI/IKI/I, JAUSJICKTPHUKH U ITOJIYIIPOBOIHHKH.

3aKoH COXPaHCHUA SJICKTPHYICCKOTO 3apsiajia

Bzaumozericteue 3apsa108B. 3akoH KyioHa.
ToueqHslil JIEKTPUYECKUI 3apsi

Hamnpsx€HHOCTB 37I€KTPHYECKOT0 MOJIS.
[IpuHIWI CyIepIo3uLUN JIeKTPHIECKIX
nojiei. JIMHuN HanpsKEHHOCTH

PaboTa cii1 3J1eKTpOCTaTHIECKOT O OIS
IToTenmnuasn. Pa3HOCTh MOTEHIHATIOB

HpOBOZ[HHKH H JUSJICKTPHUKH B
SJICKTPOCTAaTHYCCKOM IIOJIC. III/I3JI€KTpH‘IeCKaSI
IIPOHUIIAEMOCTD

DeKTpoéMKOocTh. KoH1eHcaTop

3HeKTp0§MKO0Tb IDIOCKOI'0O KOHJI€HCATOpa.
3Hepm;1 3apsKEHHOI'0O KOHJICHCAaTOpa

JlaGopatopnas pabota "H3mepeHne
JIEKTPOEMKOCTH KOHIeHcaTopa"

[TpuHIUI 1efiCTBUS U IPUMEHEHNE
KOHJIEHCATOPOB, KOITHPOBAILHOTO allliapaTa,
CTPYHHOTO MPHHTEPA. DJIeKTPOCTaTHIeCKas
3alInTa. 3a3eMIeHHE TeKTPOIpHOOPOB

DJIEKTPUUECKUI TOK, YCIOBUS €TI0
cymectBoBaHus. [locTtosgHHbIN TOK. Ciula TOKa.

bubmoreka I[JOK
https:/m.edsoo.1u/ff0c6820

bubmnoreka IJOK

https:/m.edsoo.ru/ff0c6bcc

bubanoreka IJOK

https://m.edsoo.ru/ff0c6bcc

bubanoreka IJOK

https:/m.edsoo.ru/ff0c6ced

bubanoreka IJOK
https:/m.edsoo.1ru/ff0c6df2

bubanoreka IJOK
https:/m.edsoo.1u/ff0c6100

bubanoreka IJOK
https:/m.edsoo.1u/ff0c7018

' BubrHoTeka ITOK

https:/m.edsoo.1u/ff0c7126
bubmoreka IJOK

https:/m.edsoo.ru/ff0c72c0



56

59

60

61

62

63

Hanpsxenne. ConporuniieHue. 3akoH Oma 11
ydacTKa Lenu

[TocnenoBarenpHOE, TApaLIETbHOE, CMEIIAHHOE
COeINHEeHne MPOBOIHUKOB. JTabopaTopHas
pabota «II3ydueHne CMENIaHHOTO COeINHEHUS
PE3UCTOPOB»

PaboTa 11 MOIIHOCTH JIEKTPHIECKOT O TOKA.
3akoH J[xoyng-Jlenna

3akoH Oma 1S TTOTHOM (3aMKHYTOI )
yJIeKTpuueckoil renu. KopoTkoe 3aMbIKaHIe.
JlaGopartopnas padota «I3mepenne D JIC
HCTOYHHKA TOKAa U €r0 BHYTPEHHET O
COIIPOTHBIICHUS»

DIeKTPOHHAS IIPOBOANMOCTD TBEPIBIX
METaJIIOB. 3aBUCHMOCTH COTIPOTHBIICHUS
METAJIIOB OT TeMIIEPaTypHI.
CBepXIIpOBOIIIMOCTh

DJIEKTpUYECKHUI TOK B Bakyyme. CBOIICTBA
3JIEKTPOHHBIX ITYYKOB

[TorynpoBOIHUKH, HX COOCTBEHHAS U
IpUMecHas MpoBoAUMOCTh. CBOIiCTBAa p—n-
nepexo/a. [ToaynpoBoHHKOBBIE ITPHOOPEI

DJIEeKTpUYeCKUIl TOK B pacTBOpax U paciuiaBax
3JIEKTPOJIUTOB. DIEKTPOIUTHIECKAsSL
JUCCOITHAITHS. DIEKTPOIH3

DIIEKTpUYECKHUI TOK B razax. CaMOCTOSTEIbHbIN

1 HECAMOCTOSTEIbHBIN pa3psal. MoaHHS.
IImasma

0.5

bubanoreka IJOK
https://m.edsoo.ru/ff0c7410

Bubnuoreka IJOK
https:/m.edsoo.ru/ff0c7838

bubanoreka IJOK
https:/m.edsoo.ru/ff0c7ae0

bubmnoreka IJOK
https:/m.edsoo.ru/ff0c84ae

bubanoreka IJOK
https:/m.edsoo.1u/ff0c82ba

bubanoreka IJOK
https:/m.edsoo.ru/ff0c84ae




DeKkTpudecKue IpuOopbl H yCTPOICTBA U HX

64 1mpakTHUecKoe nmpuMeHeHue. IIpaBuiia TEXHUKHA 1 Bnbmorexa IIOK
p p LB https://m.edsoo.ru/ff0c861c
0€e30IacHOCTH

65 O0obmaronuit ypok «JIeKTPOoIHHAMUKA» 1 BHOIHO TR TION

https://m.edsoo.ru/ff0c88be

KontponpHas paboTa 1o Teme

«2nekTpocraTuka. IIoCTOSHHBIN 3IeKTPHUYESCKUIT
bubmorteka IJOK

66" | ok Toki B PASHEHEX P 1 1 https:/m.edsoo.ru/ff0c8al8a

/Bcepoccuiickas mpoBepodHast paboTa mpu
MIPOBEJICHUN Ha OYMaKHOM HOCHTEIIe

67 PesepBHbIit ypok. KoHTpoapHas paboTa mmo Teme 1 1 bubanoreka ITOK
"DneKTpoMHaMuKa" https://m.edsoo.ru/ff0c8c56
PesepBHEIil ypok. O000maroNmii ypox 1mo bubanotexa ITOK

68

TeMaM 10 xiacca https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB IIO
I[TPOTPAMME

68 4 4



11 KVIACC

KonuvectBo 4acoB
Ne Jara

Tema ypoka KonTpoansHusle IIpakTHyeckHe
/o » Bcero P P H3y4eHHst

padoThI padoThI
ITocTosIHHBIE MAaTHHUTHI H HX B3aUMOJIEHCTBUE.
1 MarxurtHoe 1ojie. BeKTop MarHUTHOI 1
UHIAYKIUH. JIMHIE MarHUTHON HHIYKITUI

MarsuTtHoe 1oJje IIPOBOJHHKA C TOKOM. OmnpIT

2 Opcrena. BzanmoeiicTBue IPOBOIHUKOB C 1
TOKOM

3 JlaGopatopnas paboTa «l13ydeH1e MarHUTHOT O 1 1
TOJISI KATYIIKU C TOKOM»
JleficTBHe MarHUTHOTO II0JISI Ha TIPOBOJIHHK C

4 TokoM. Cmta Amnepa. JlabopatopHas padora 1 1

«HccnenoBaHue IeHCTBUS IIOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TOKOM»

JleiicTBHE MarHUTHOTO I0JI Ha JABHIKYIIYIOCS
5 3apsukeHHyTo dactuity. Cuita Jlopenma. Pabora 1
cwisl JIopeHia

DneKTpoMarHuTHas HHAYKIHS. [IoTok BekTopa
6 MarHuTHON HHAYKIUH. D/1C HHAYKIUU. 3aKOH 1
3JIeKTpoMarauTHol nHAykimn Oapanes

Jlabopartopnas pabota «liccienoBaHne SBICHUS
3JIEKTPOMArHUTHON MHIYKITHH»
HIyKTHBHOCTD. SIBJIEHHE CAaMOUH IYKITHH.

8 3JIC caMOMHAYKIIMU. DHEPIrus MarHUTHOT O 1
I10JIS1 KaTYIIKH C TOKOM. DJIeKTPOMarHUTHOE

JJIeKTPOHHbIE
nudposbie
o0pa3oBaTe/IbHbIE

pecypchbl

Bubanoreka [JOK
https:/m.edsoo.1w/ff0c9778

bubanoreka IJOK
https://m.edsoo.ru/ffOc98fe

bubanoreka IJOK
https://m.edsoo.ruw/ff0c98fe

bubanoreka I[JOK
https:/m.edsoo.ru/ff0c9acO

bubanoreka IJOK
https://m.edsoo.rw/ffOc9df4

Bubanoreka [JOK
https://m.edsoo.ruw/ff0cal50

Bubanoreka [JOK
https://m.edsoo.ru/ff0ca600
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I1I0JIE

TexHHYecKHe ycrpoﬁcha H X IIPUMCHCHHUE!
IIOCTOAHHBIE MAaIrHUTHI, SJICKTPOMAarHHUTHI,
SJICKTPOABHUTI'ATCJIb, YCKOPHUTEIIN 3JICMEHTAPHBIX
JaCTHI[, HHOYKITHOHHASA II€9b

O6obmarommit ypok «MarHuTHoe moe.

aﬂeKTPOMal"HI/ITHaSI HHIAYKIH A

KonTposapHas pabota o Teme «MarHuTHoe
I0JIe. DIIeKTPOMarHUTHas HHIYKIIS»
CB00O/IHBIE MEXaHIYECKHE KOJIeOaHus.
I'apmonnueckue Konebanmns. YpaBHeHHe
rapMoHn4ecKHx koiebanmuil. [IpeBpamieHue

SHEPIHH

JlaGopartopnas pabota «lccienoBaHue
3aBHCHMOCTH II€PHO/Ia MaIbIX KojaeOaHHil rpy3a
Ha HUTH OT JUIIHBI HUTH U Macchl Ipy3a»

KonebatenbHbIi KOHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHBIE KOJIeOaHUS B HI€aTbHOM
KoJIeOaTeTbHOM KOHTYpe. AHATOTUS MEXKTY
MeXaHHIEeCKUMH U 3JTeKTPOMAar HU THHIMH

KoJIeOaHu MU

®opmyiia ToMcoHa. 3aK0H COXpaHEHHUS

SHEPTHH B HICAIBHOM KoJIeOaTeIbHOM KOHTYpE

HpeacraBneHHe 0 3aTyXarniux KOoJIeOaHIIX.
BI)IHY)K.IIGHHI)IG MeXaHHUYeCKHe KoJleOaHu4.
Pe3onanc. BI)IHY)KIIGHHBIG SJICKTPOMArHuTHBIC

KoJeOanus

[IepeMmenHBII TOK. CHHYCONJAaJIBHBII

bubanoreka I[JOK

https://m.edsoo.1u/ff0cab82

bubanoreka I[JOK
https:/m.edsoo.ru/ffOcad58

bubanoreka [JOK
https:/m.edsoo.ru/ff0caf06

bubanoreka IJOK
https://m.edsoo.rw/ffOcb820

Bubanoreka [JOK
https://m.edsoo.ruw/ffOcb9c4

Bubanoreka [JOK
https:/m.edsoo.1u/ffOcbb86

' BubmoTexa IIOK
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27

HepeMeHHI)II‘/‘I TOK. MOIITHOCTH IMEPEMEHHOT' O
TOKa. AMI'UIIITszHoe 51 xeﬁcmylomee S3HAa4YCHHEC

CHJIBI TOKA U HAIIPSAKCHUA

Tpancdopmatop. [IpousBocTBO, Iepeaayda 1
noTpedIeHne 3IeKTPUIecKOil SHepTHU
VCTpoiicTBO U MpaKTHIeCKOoe IpUMEHEHNe
3JIEKTPUIECKOTO 3BOHKA, TeHepaTopa

IIEPEMEHHOI'0 TOKa, JIMHUIT SJICKTPOIIEpEaaq

DKoJIorH4ecKHe pUCKH IPU IIPOH3BOJICTBE
3IIeKTpo3Heprun. KyibTypa HCIoIb30BaHUS
3JIEKTPO3HEPTUHU B ITOBCEIHEBHOI JKU3HH

MexaHn4ecKHe BOJHBI, YCIOBHS
pactpoctpanenus. ITepnoa. CkopocTh
pacnpocTpaHeHUs U JUTHHA BOJIHBEI.

Honepetmble H IIPOJ0JIBHBIC BOJIHBI

3ByK. CKOpOCTh 3ByKa. [ pOMKOCTB 3BYKa.

Bricota Tona. TemOp 3ByKa

3)16KTp0MaI“HHTHI)Ie BOJIHBI, HX CBOIICTBA U

CKOpPOCTB. IlIxama SJICKTPOMAarHUTHBIX BOJIH

HpI/IHIIHl'II)I PaIHOCBA3ZH H TCIICBUACHUA.

PazButne CpPE€ICTB CBA3H. Paguomokarus

KonTtpoapHas pabora «KonebaHus 1 BOTHBI»

[IpsMonHeHOe paclpocTpaHEeHHe CBeTa B
OJIHOpoAHOII cpenie. ToueuHbIil HCTOYHUK CBETA.

JIy4 cBeta

OtpaskeHne cBeTa. 3aKOHbI OTPaKeHHUS CBETa.
[TocTpoeHne n300pakeHUil B INTOCKOM 3epKajie

https:/m.edsoo.ru/ffOcbd34

Bubanoreka [JOK
https://m.edsoo.rw/ff0cc324

Bubanoreka IJOK
https://m.edsoo.ruw/ff0ccas4

bubanoreka IJOK
https://m.edsoo.ru/ffOcccOc

bubanoreka IJOK
https:/m.edsoo.rw/ffOccfe0

| bubanoreka [JOK

https://m.edsoo.ruw/ff0cc618

bubanoreka IJOK
https:/m.edsoo.1u/ff0cd3 50

bubanoreka IJOK
https:/m.edsoo.rw/ff0cd4e0
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38

39

[Tpenomiienne cera. [Io1HOe BHyTpeHHEe
oTpakeHue. IIpeenbHbII Yol IOJHOTO

BHYTPEHHETO OTPaKeHUS

JlaGopatopnas paboTa «I13MepeHHe moKa3aresis
IIPEIOMIICHHUS CTEKIa)

JIunzel. [TocTpoeHne H300paKeHUil B JIMH3E.

@opmyJia TOHKOII JIMH3bI. Y BEJIMYCHUE JINH3BI

JlaGopartopnas paboTa «lccienoBaHue CBONCTB
n300paKeH il B THH3aX»

Jlucniepcus cBeta. CII0KHBII cocTaB 0e10ro
cBeta. I[BeT. JlabopaTopHas paboTa

«Ha6m01xem1e JUCIIEPCHH CBETA»

Hutepdepentus ceera. J(udpaxims cBera.

JudpakinonHas penéTka

HOHepeqHOCTI) CBC€TOBBIX BOJIH. HOJI}IpHSaI_[H}I

CBE€Ta

Onrtuyeckue IpuOOPH! H YCTPONCTBA U YCIOBUS

Hx 0e30ImacHOTo IIPUMEHCHU A

rpaHI/IIII)I IIPHMEHHMOCTH KJIaCCHYECKOII
MEXaHHKH. HOCTy.)IaT[)I CIIeITHAIbHOI TEOPpHHI

OTHOCHTCJIIBHOCTH

OTHOCHUTEIIPHOCTh OTHOBPEMECHHOCTH.

3aMeliIeHHe BPEMCHH U COKpaAIlICHUEC JIIHNHBI

DHeprus U UMILYJIbC PEISTUBUCTCKON YaCTUIIBI.
CBs13p Macchl C 3HEPrUell U HMITYJIbCOM.
DHeprus MoKos

Kontpoaphas padota «OnTika. OCHOBBI
CHENHaIbHONI TEOPUN OTHOCHTEIbHOCTH»

Bbubanoreka [JOK
https://m.edsoo.1uw/ff0cd7f6

Bubanoreka [JOK

https:/m.edsoo.1uw/ff0cd67a
bubanoreka I[JOK

https://m.edsoo.rw/ffOcddle

bubanoreka I[JOK
https:/m.edsoo.ru/ff0ced22

bubanoreka IJOK

https://m.edsoo.1u/ffOcf02e

bubanoreka IJOK
https:/m.edsoo.1uw/ffOc{862

bubanoreka IJOK
https://m.edsoo.ru/ff0cfad42

bubanoreka IJOK
https://m.edsoo.ruw/ffOcfc68

bubanoreka IJOK
https://m.edsoo.rw/ffOcf610
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®otonsl. DopMyina Ilnanka. DHeprusa u

HMITYIbC GOTOHA

OTKpsITHE H HecaenoBaHne GoTodddeKTa.
Omeitel A. I'. CroneToBa

3akoHBI poTod(deKkTa. YpaBHEHHE DHHINTEHHA
s porosaddexra. «KpacHas rpaHUIIa»

| dbotorddexTa

JaBnenue cBeta. OnbiTe! I1. H. JIeGenena.
XUMHYECKOe JIeIICTBHE CBETA
TexHH4YecKue ycTpoiicTBa H IPAKTHIECKOe
npuMeHeHue: (oTo31eMeHT, POTOoNaTIHK,

COJIHEYHAas 6aTape;1, CBETOJHOO

Pemrenue 3a5a4 mmo reMe «2J1€MEHTHI KBAHTOBOI

OIITHKH»

Moens atoma Tomcona. OnsiTel Pesepdopia
II0 paccesHuro o-9acTull. IltaneTapHast Moieib

aToMa

IToctynatel bopa

M3ny4yeHue U morjionieHne GoToHOB MpH
Iepexoie aToMa C OJJHOTO YPOBHSI SHEPTUU Ha

Jpyroii. BUugsl criekTpoB

BouHoBEBIe cBOIICTBA YacTUIL. BOJIHEI Jie
bpoita. KopnycKy1spHO-BOJIHOBOH AyalInu3M.
CHOHTaHHOE U BBIHYK/IEHHOE H3TydeHHE

OTKphITHE PaHOaKTHBHOCTH. OTIBITHI
Pesepdopaa no onpeneneHmio cocraBa
PaINO0aKTHBHOTO U3TYdSHHS

Bbubanoreka [JOK

https://m.edsoo.1uw/ffOcfel 6

bubanoreka IJOK
https://m.edsoo.ru/ffOcffc4

bubanoreka I[JOK
https:/m.edsoo.ru/ff0d01 Se

bubanoreka I[JOK

https:/m.edsoo.1u/ff0d04a6

bubanoreka I[JOK
https:/m.edsoo.1u/ff0d0302

bubanoreka [JOK
https:/m.edsoo.ru/ff0d09 1a

' BubmoTexa ITOK

https://m.edsoo.ruw/ff0dOafa

bubanoreka IJOK
https://m.edsoo.ruw/ff0dOafa

bubanoreka IJOK
https://m.edsoo.1u/ff0d0ca8

bubanoreka IJOK
https://m.edsoo.1u/ff0d0fd2
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CpoiicTBa anbpda-, 6era-, raMMa-H3IyIeHus.
BinsiH1e pai0aKTHBHOCTH HA JKUBBIE

OpraHHU3MBbI

OTKpsITHE IPOTOHA U HENTPOHA. 30TOIIBI.
Anba-pacmaja. DIeKTPOHHBII H MO3UTPOHHBIIT
Oera-pacmaj. ["TaMma-m3nydaeHne

DHeprus CBS3H HYKJIOHOB B sijipe. SnepHbie
peakuuu. SnepHsiii peakTop. IIpodraemsl,
[IePCIIEKTUBBI, YKOJIOTHIECKUE aCIIeKTHI
SIEPHOI SHEPreTHKHI

D1eMeHTapHbIe YacTHIIbI. OTKPBITHE
O3UTpoHa. MeTo bl HaOJIr01eHHS U
PEerucTpaIy JIeMeHTapHbIX YacTuil. Kpyrisiit
ctoi «DyHJaMeHTaIbHbIe B3aUMO/IEH CTBHSL.

EnuscTBO hu3Hdeckoil KapTHHBI MUPa»

DTansl pa3BUTHS acTpoHOMHH. [IpuKiIagHOe 1
MHpPOBO33pEHUECKOE 3HAUCHHE aCTPOHOMHUIL.
Buj 3B€3aH0r0 Heba. Co3Be3aus, spKue 3BE3IbI,
IUIaHETHI, HX BUAUMOe ABMKeHne. CoIHeUHas
cHcTeEMa

Coinite. CorHeuHass akTUBHOCTD. VICTOYHHUK

sHeprun CoJHIIa U 3BE€311

3BE3/1bl, HX OCHOBHbBIE XapaKTePUCTHKH. 3BE3]IbI
[JIaBHOI MOCIeI0BaTeIbHOCTH. BHYTpeHHEe
cTpoeHue 3B€3]1. CoBpeMeHHBIE MPe/ICTaBICHUS

O IIPOUCXOKICHHUN H 5BOJJIFOIIH CoiHIta 1 3BE€311

Miteunsii [Iyte — Hama ['anakTika.
ITonmoxenue u nBuxeHue ConHIla B ['aTakTHke.
lMamaxkTuku. YE€pHbIE ABIPHI B sIpax TaJaKTHK

bubanoreka IJOK
https:/m.edsoo.1u/ff0d1162

bubanoreka IJOK
https://m.edsoo.rw/ff0d1356

bubanoreka IJOK
https://m.edsoo.rw/ff0d0e38
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66

67

68

Bcenennas. Pa3z0eranne ranaktuk. Teopus
Bonpmioro B3peBa. PemikToBoe u3mydeHue.

MerTtarajgakTHKa

HepemieHHble Ipo0IeMbl aCTPOHOMIH

KonTpoapHas paboTa «IeMEeHThI aCTPOHOMHHU

U acTpo(U3UKI»

Oobobmaromuit ypok. Poib ¢m3uku u
aCTPOHOMHUH B SKOHOMHUYECKOII,
TEXHOJIOTHIECKOM, COIMMAIbHOI H 3THYECKO
cdepax JesaTeIbHOCTH YeI0oBeKa

Oo6o6maromuit ypok. Poiab u MecTo Gpu3NKH 1
aCTPOHOMHH B COBPEMEHHOI HayIHOIT KapTHHE

Mupa

Oo6ob6maromuii ypok. Posb ¢usndeckoi Teopuu
B (hOpMHIPOBAHHHU IIPECTABICHUIL O
(bu34ecKoil KapTHHE MIpa

Oo6obmarommii ypok. Mecto (hu3maeckoit
KapTHHBI MHpPa B 00IIEM PSIY COBPEMEHHBIX
€CTeCTBEHHO-HAayYHBIX MPeJICTaBIeHUIT O
IpUpoe

PesepBHBIl ypok. MarHuUTHOE 1OJIE.
DJIeKTpOMAarHuTHas HHIYKIUS

PezepBHbIii ypok. Ontuka. OCHOBBI
CHeIHaIbHONI TeOPUU OTHOCHTEIbHOCTU
PesepBHbIT ypok. KBaHTOBas (hu3uKa.
DJIeMEHTHI aCTPOHOMHUH H aCTPO(PHU3UKI

OBIIEE KOJIMYECTBO YACOB IIO
ITPOTPAMME

68

bubanoreka IJOK
https://m.edsoo.1uw/ff0d1784




YYEBHO-METO/IHMYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOTI' O ITPOIIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIJISA YUEHHUKA

» dusuka, 10 knace/ Makumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakiueii [lapdentreBoit H.A. AkninonepHoe oo6mectBo «/31aTeIbCTBO
«IIpocremenue»

» ®uznka, 11 wrace/ Msakumes I'.JI., Byxosues b.b., Yapyrua B.M.; oz
penakmueii ITapdentreBoit H.A. AkninonepHoe o6mecTBo «31aTeIbCTBO
«IIpocremieHue»

METO/IMYECKHUE MATEPHAJIBI JIVISA YUUTEJIA
KHM: https://disk. vandex.ru/1/YuRgeY9eT1hz7A

N ®POBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH
HHTEPHET

https://resh.edu.ru/subject/28/10/

https://resh.edu.ru/subject/28/11/




