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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usuke 06a30BOro ypoBHS Ha ypOBHE CpeAHEro oOIiero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHMH W TpeOOBaHUN K pe3yibTaraM OCBOCHHS OCHOBHOM
oOpasoBarenbHOM mporpammbl, mpeacTtaBieHHbix B DPI'OC COO, a Takke ¢ ydérom
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTO
npeamera «®Puszmka» B oOpa3oBaTelbHBIX  OpraHu3anusx Poccuiickoii ~ dDenepanuu,
pean3yIoluX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue TporpaMMbl 1O (pU3HMKEe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronuxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-AESITeIbHOCTHOTO nojixoaa. [Iporpamma no ¢usmke COOTBETCTBYET
tpeboBanusiM @I'OC COO K MIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHBIM
pe3yiabTaraM OOy4YeHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTH peau3allii MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE 1M M3y4YeHUs (PU3UKU Ha YPOBHE CpelHero ooduiero oOpa3oBaHus, IIAHUPYEMbIe
pe3ylbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpelIMEeTHBIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UIAHUPYEMBIE PE3YIbTAThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO FOJjaM 00yUYEeHUSs;

e cozaepxanue yueOHoro npeamera «Pusnkay Mo rojgam o0yueHusl.

®u3rka Kak Hayka o HauOoJsee O0IIKX 3aKOHAX NMPUPObI, BEICTyIIasl B KAUECTBE YUEOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIJ B CHCTEMY 3HAHUN 00 OKpY’KalOIeM MHDE.
[IkonbHBIA Kypc QHU3MKH — CHCTEMOOOPA3YIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SBJICHUH, N3y4aeMbIX
XuMHel, ouonoruel, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue U akTHUBHOE
OpUMEeHeHHe (U3MUYeCKUX 3HAHUM ONpenenseT XapakTep M pa3BUTHE pPa3HOOOPa3HbBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U JIpyrux. M3yueHune Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B popMupoBaHre YMEHUN
OPUMEHSATh HayYHBIH METOJI TTO3HAHUS MPH BHITOJIHEHUN UMHU Y4eOHBIX HCCIIEIOBAHUM.

B ocHOBY Kkypca (u3nKku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MO’KHO paccCMaTpUBaTh KaK MPUHIUIIBI €r0 TOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SIBIISIETCS JIOTUYECKU 3aBEPLIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3zieNioB (PU3MKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3HKH.

Hoes cenepanusayuu. B cooTBEeTCTBUM C HEll MaTepuan Kypca U3k 0ObeJUHEH BOKPYT
¢uznueckux Teopuil. Benymum B Kypce sBnsiercss (GOPMUPOBAHHME MPENCTaBICHUM O
CTPYKTYPHBIX YPOBHSX MaTE€PUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta (U3NIecKoil HayKu, OCMBICTICHHE CBS3HM Pa3BUTHS (PU3UKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku rnpenmnosgaraet 3HakOMCTBO C IITUPOKUM
KPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes »skonozuzayuu peanusyercs MOCPEICTBOM BBEICHHS JIIEMEHTOB COJEPKaHMs,
MOCBAUIEHHBIX 3KOJIOTMYECKUM Mpo0jIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBbI C Pa3BUTHEM
TEXHUKU U TEXHOJIOTUH, a TaKke 00CyKAeHUs po0IeM palliOHAIBHOTO MPUPOIOTIONb30BAHUS U
9KOJIOTMYECKOI 0€30MMacHOCTH.

CrepkKHEBBIMU 3JIEMEHTaMHU Kypca (U3MKHM Ha ypOBHE CpeaHEero obuero oOpa3oBaHUsS
SBIISAIOTCS (U3MUecKkue Teopuu ((HOpMHUPOBAHME MPEIACTABICHUNA O CTPYKTYpe IMOCTPOCHHS
¢usuueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
IPEJCTAaBICHUAX O MPUPOJE, I'PaHUIAX HNPUMEHMMOCTU TEOPHH, Ui ONUCAHHs €CTECTBEHHO-
HaYYHbIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (DPM3MKU pealin3yeTcs MPEexkIe BCEro 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON JeATeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
7a00paTOPHBIX paboT, KOTOpPhIE B MporpamMme 1o (pu3uke oOBEAMHEHBI B OONIMH CIHCOK
YUEHHUYECKUX NPAKTUYECKUX padoT. BrlgeneHne B ykazaHHOM IEpeyHe J1adOpaTOpHBIX padoT,
IOPOBOJIUMBIX ISl KOHTPOJISI M OLEHKH, OCYIIECTBISICTCS YYacTHUKaMH 0Opa30BaTEIbHOTO
npoliecca UCXOsl U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAJICHUE OOYYAIOUIMMUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHHUS 3aBUCHMOCTEH (PU3MYECKUX BEIMYMH W TIOCTAHOBKY OIBITOB IO MPOBEpKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHMMaHue yaenseTcs peleHUIo pacuéTHBIX U KadecTBEHHbIX 3aj1ad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCA 3a/1a4 C SIBHO 3aJJaHHOM (PU3HYECKOH MOJIEINbIO,
MO3BOJISIOIINE TPUMEHATh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK W3 OJHOTO pasjerna
Kypca, TaK ¥ UHTETPUPYS 3HAHUS W3 PA3HBIX pa3/ienoB. s KayeCTBEHHBIX 3ajad MIPHOPUTETOM
ABJISIIOTCSL 3aJjaHUs Ha OOBSCHEHHE MpOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karolle JKU3HU, TpeOylolue BbIOOpa (QU3MUECKOW MOAETH A CUTYallud HpPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanusimu PI'OC COO k MarepHalbHO-TEXHUYECKOMY
oOecrieyeHHnI0 y4yeOHOro mporecca 0a30BbI YpOBEeHb Kypca (U3MKH Ha YPOBHE CPEIHEro
oOrmiero o0pa3oBaHUs JIOJDKEH M3ydyaTbCs B YCIOBUSAX NPEIMETHOro KabuHeTa (U3MKU UM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(Gu3HKH T0JKHO OBITH HEOOXOAMMOE 1ab0paTOpHOE 00OPYIOBAHUE ISl BHIIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (U3UKE YUYEHHUUECKUX IPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyaoBaHue.

JeMoHCTpaniioHHOEe 000py/IOBaHHE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHOH JOCTaTOUYHOCTH M 00ECTIeUMBaeT IMMOCTAHOBKY TEPEUMCICHHBIX B MPOrpamMMe I10
¢u3uKe KIIOUEBBIX JEMOHCTPALUMH JUIsl MCCIEIOBAaHUS HM3Y4YaeMbIX SBJICHUH M IPOLECCOB,
HMIUPHYUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHECHHH.

JlaboparopHoe 00opyAOBaHUE ISl YUEHWYECKUX MPAKTUYECKUX PabOT (GopMmMupyercs B
BUJIC TEMaTHYECKUX KOMIUICKTOB M OOECIIEYMBAETCS B Pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. TemMaTndeckue KOMIUIEKTHI JIabopaTOpHOro 000pyNOBaHMS JIOJKHBI OBITH
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUHM AHAJIOTOBBIX M IU(PPOBBIX NMPHUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHJI€ IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIAMU U3Y4YEeHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:

e (opMupoBaHME HHTEpeca M CTPEMJICHUS OOYYaIOUIMXCS K HAayYHOMY H3YYEHHUIO

NPUPOJIBI, Pa3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTAaBICHUI O HAyyHOM MeETOJe TMOo3HaHus U (OPMUPOBAHUE
MCCJIEI0BATENBCKOTO OTHOIIEHUS K OKPY>KAIOIIUM SIBJICHUSIM;

(dbopMHpOBaHHE HAYYHOTO MHUPOBO33PEHUS KaK Pe3ysibTaTa W3y4YEeHUS] OCHOB CTPOCHUS
MaTepuu U pyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMUpOBaHNE YMEHHI OOBSCHATH SBICHUS C HCIIOIH30BaHHEM (DH3UYECKUX 3HAHUN U
Hay4HbIX JI0KA3aTEJIbCTB;

(dbopMHpoBaHUE TPEACTABICHUN O PO (PU3MKH Ui Pa3BUTHUSA JPYTUX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTUM.

JocTmwkeHnne 3TUX Iesell o0ecreynBaeTcsl PEUIeHHEM CIEAYIOMMX 3a7ad B IpoIecce
U3y4eHUs Kypca (pU3MKU Ha YPOBHE CpeIHEro o01Iero o0pa3oBaHus:

npUOOpeTeHUEe CUCTEMbl 3HAHUM 00 OOUIMX (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJIAPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO
(bU3KKY U 3IEMEHTHI aCTPOPU3UKH;

dbopMHUpOBaHHE YMEHUW TPUMEHATH TEOPETUUYECKUE 3HAHUS A OOBSICHEHUS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS NPAKTHUUYECKUX PpELICHHH B
MMOBCEAHEBHOM KU3HU;

OCBOCHHME CIIOCOOOB pEHICHUs Pa3IMYHBIX 3a7ad C SBHO 3aJaHHON (PU3MUECKOU
MOJICNIbIO, 3a/lay, IMOApPa3yMEBAIOIIUX CAMOCTOSTEILHOE CO3/laHue (PU3MUECKOU
MOJIeJIU, aJIeKBATHOW YCJIOBHSIM 3a]1a4H;

MOHMMaHHUEe (PU3UYECKHX OCHOB M MPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUAHUS Ha OKPYKAIOLIYIO CPENY;

OBJIaJICHUE METOJIaMU CaMOCTOSITENILHOTO IJIAHUPOBAHUS U MPOBEACHUS (PU3MUECKUX
SKCIIEPUMEHTOB, aHaJlIW3a M  UHTEpHpeTanuu  HUHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJyYEHHOTO PE3YJIbTATA;

CO3/IaHUE YCIIOBUH JJISI Pa3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKON
JIEATEIIbHOCTH.

Ha wusyuenue ¢usmku (6a30BbI YpOBEHB) Ha YpPOBHE CpefHEero oOiero oOpa3oBaHUs
otBoautcst 136 wacoB + 32 waca B 10 xmacce: B 10 kmacce — 102 gaca: 68 dacoB (2 yaca B
Hezento) + 32 yaca (1 gac B Hepeno), B 11 kimacce — 68 yacoB (2 yaca B HEJIENIO).



COJAEP)KAHUE OBYYEHUA

10 KJIACC

Pazgen 1. ®usznka u MeTOAbI HAYYHOT'O MO3HAHUS
®usnka — Hayka o npupoje. Hayunble MeToAbl MO3HAHUSA OKpYy»XKaromiero mupa. Poib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DU3HKE.
MopenupoBanue GU3HMYECKUX SBJICHHN M TporeccoB. Hayunble rumnore3sl. Ouzndeckue
3aKOHBI U TeOpUH. [ paHHIIBI TPUMEHUMOCTH (HU3UIECKUX 3aKOHOB. [[pHHITUIT COOTBETCTBHSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
IPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

Jlemoncmpayuu
AHazoroble ¥ IU(PPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanudeckoe paBrkeHHe. OTHOCHUTEIBLHOCTh MEXaHHYECKOTOo JBIKeHHSA. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, CKOpOCTh (CpEmHSIs CKOPOCTh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHOM TOUYKH, UX MPOEKIMH HA OCH CUCTEeMbl KoopauHaT. CilokKeHHe MepeMeIeHIN U
CJII0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE W paBHOYCKOpPEHHOE MpsIMOJIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS, ITyTU U NIEPEMEIICHUS MaTEPHUAIbHONW TOUYKU OT BPEMEHH.

CBoboaHoe majieHne. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonuHneliHoe naBmxeHue. J[[BUkeHHEe MarepualbHOM TOYKM IO OKPYKHOCTHU C
MOCTOSIHHOM 1O MOZYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEWHas CcKopocTh. llepuon u
yacToTa oOpaienus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHudeckue yCTPOMCTBA H MPAKTHUECKOE MPUMEHEHHUE: CIUIOMETp, JBUKEHUE
CHaps/0B, LIETIHbIE U PEMEHHBIE NepeIadH.

Llemoncmpayuu

Mogenb cucTeMbl OTCUETa, UIUTFOCTPAINS KUHEMATUUECKUX XapaKTEPUCTUK JIBUXKEHUS.

[IpeoOpa3zoBanue IBHKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXe U B pa3peKeHHOM MPOCTPAHCTBE.

Habmroienue nprkeHus Tena, OpoleHHOro Mo/ YoM K TOPU30HTY U TOPU30HTATBHO.

H3mepeHne yCKOpeHus CBOOOIHOTO MaACHHUS.

HampaBnenue ckopocTu npu ABMIKEHUHU TIO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3yueHnne HepaBHOMEPHOTO JIBMXKEHUS C 1I€JIbIO OMPEIETICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanne  COOTHOLIGHHMSI  MEXIYy  MOYTSAMH,  TNPOHACHHBIMM  TEJIOM  3a
MOCJIeIOBAaTEIbHbIE paBHBIC IPOMEXKYTKH BPEMEHH TIPU PABHOYCKOPEHHOM JBIDKCHHH C
Ha4aJIbHOU CKOPOCTHIO, PABHOU HYJTIO.

N3yueHue ABUKEHUS MIApUKa B BI3KOU KUIKOCTH.
W3ydenue nBUKEHHs TeJa, OPOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmies. [lepBoiit 3akoH HeroToHa. IHEpunanbHbIe CUCTEMBI
OTCYETa.



Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerloTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA [71s1 MatepralibHbIX TOYEK.

3akoH BceMupHoro tsaroreHus. Cuna tsxectu. [lepBast kocMuueckas CKOpOCTb.

Cuna ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Bunabl Tpenust (mokos, ckoibxeHus, kadeHus). Cuna tpenusa. Cyxoe TpeHUe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgduuuent tpenns. Cuna conpoTuBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMXKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OcCH BpauieHus. Ilnedo cumnbl. YcnoBus paBHOBecHs
TBEPAOTO TEIA.

TexHuyeckue yCTpPONCTBA M MPAKTUYECKOE IPUMEHEHUE: IMOJIIUIHUKY, JABU)KECHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHne nHEpLUMH.

CpaBHeHue Macc B3aMMOJICHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

H3zmepenue cui.

CrnosxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOIbEME U NaJACHUU.

CpaBHEHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Busl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenue nBrxeHUs OpycKa 10 HaKJIIOHHOM MIIOCKOCTH.

HccnenoBanye 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IPYXXHHE M PE3UNHOBOM
obpasiie, oT ux nedopmanuu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeEJIa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akoHnbl cCOXpaneHusn 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKH (Tela), CUCTEMBI MAaTepUANBbHBIX TOYEK. VIMIYyIbC CHITBI U
M3MEHEHNE UMITyJIbca Teja. 3aKOH COXpaHEHHs UMITyJibca. PeakTHBHOE IBHKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKH. TeopemMa 00 M3MEHEHMM KHHETHYECKOMH
DHEPIHUH.

[TorenunanbHas sHeprus. [loTeHnnanbHas 3Heprus ynpyro Ae(popMUpOBaHHOMN NPY>KUHBI.
[ToreHunanbHas 3HepTUs Tena BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnnanpHBIe M HEMOTEHIMANBbHBIE CUJIBL. CBSI3b pa0OTHl HEMOTEHIMATBHBIX CHII C
W3MEHEHNEM MEXaHUYECKON SHEPTUU CUCTEMBI TEJl. 3aKOH COXPAaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBA M NMPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOINEP, NPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCa.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIMATBFHON SHEPTUU B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3ydyenne aOCOMIOTHO HEYNPYroro yjaapa C IMOMOIIBIO JABYX OJMHAKOBBIX HHUTSHBIX
MasITHUKOB.

HccnenoBanue CBs3W PabOTHl CUJIBI C W3MEHEHHEM MEXaHWMYECKOW SHEpPruu Teja Ha
IpUMepe PacTSKEHHs] PE3UHOBOTO JKI'yTa.

Paznen 3. Mousekyasipuasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHUE.
bpoynoBckoe naBuxkenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYACTHI]
BemecTBa. MoJiend CTPOCHHS Ta30B, JKUAKOCTEH M TBEPABIX Tel U OOBICHEHHE CBOMCTB
BEILECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkysn. KoiaudecTBo BemiecTsa.
[TocrosinHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Mogenp uneanbHoro rasza. OCHOBHOE YpPaBHEHHE MOJEKYJISIPHO-KHHETUYECKON TEOpUU
uJeabHOrO ra3za. AOCONIOTHAs TeMmIepaTypa Kak Mepa CpeAHEeH KHHETUYECKOW HHEpruu
TEIJIOBOTO JBM>KeHMs vactul rasza. Illkana temneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBaenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omponecchl B uacaibHOM Ta3e C
MOCTOSITHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpencraBieHne U30MpOILEeCcCOB: U30TEpMa,
n30X0pa, n3odapa.

TexHuyeckue yCTpOHCTBA U MPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIONIME JHCKPETHOE CTPOCHHE BeEIIecTBa, Qororpaduu  MOJCKYI
OPraHUYECKUX COCTUHECHUM.

OnbiThl O AUQPPY3UH KUIKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO TBUKECHHS.

Mopens onbita LlTepHa.

OMBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Moenb, WILTIOCTPUPYIOLIAS TPUPOLY JABICHHS T'a3a Ha CTEHKH COCY/a.

OnBITHL, WJUTFOCTPUPYIOLINE YPAaBHEHUE COCTOSHUS UJI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

Ormpezenenne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBI, TaBJIEHUS U TEMIIEPATypbl BO3yXa B HEW.

Hccnenopanue 3aBUCUMOCTH MEXKly TapaMeTpaMH COCTOSIHUSL pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepMoguHamuyeckass cucrema. BHyTpeHHsISt SHEpPrUsi TEPMOAMHAMHYECKOM CHUCTEMBI M
crocoObI e€ m3MeHeHus. KonumdecTBo TerioTel U paboTa. BHYTpeHHssI S5HEpTUsi 0THOATOMHOTO
UJIeaJIbHOTO Ta3a. Bupl Termionepenayn: TEIIONPOBOIHOCTb, KOHBEKLIUS, U3JIydeHUE. Y IeIbHAs
TEMI0EMKOCTH BellecTBa. KonudyecTBo TEIIOTHI MPH TEIUIONEepeaaye.

[Tonsitue o0 anumabatHoMm mpouecce. I[lepBbiii 3akoH TepMoauHamuku. [IpumeHenue
MEePBOTO 3aKOHA TEPMOJAMHAMUKH K u3omporeccaM. [ padudeckas nateprperarus paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpatumMocTh MpoieccoB B MpUpoIe.

TennoBsie MamuHbL. [IpuHIUTIBL [eHCTBUS TeTTOBBIX MamuH. [IpeoOpa3oBaHus SJHEPTUH B
TeruIoBbIX MamnHax. KoagdunueHnt nonesnoro aeictBus terwioBod Mammubl. [ukin Kapao u
ero Kod(hPuIMEeHT moJIe3HOTO NEUCTBHUS. IKOJOTUIECKUE MTPOOIEMBI TETUIODHEPTETUKH.

TexHuueckue yCTpOMCTBA M NPAKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.



Jlemoncmpayuu

M3MeHeHne BHYTPEHHEW HSHEPIUU Tella MPU COBEPIICHUH pPadOTHI: BBUIET MPOOKH M3
OyTBUIKH TOJ JCHCTBHEM C)KaTOrO BO3JyXa, HarpeBanue 3(Qupa B JAaTyHHOH TpyOke myTéM
TpeHUs (BUICOAEMOHCTPAIISA).

H3meHeHne BHYyTpeHHEH sHepruu (TemrepaTyphl) Tela Mpu Teruionepeaaye.

OnbIT M0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoit TypOHHBI, IBUTATENsl BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATEJIs.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne yaenbHOM TemI0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne u  kureHue. AOCOMOTHAasS U
OTHOCHUTEIIbHAs BIAXKHOCTh BO31yXa. HachbleHHbIil map. Y aenbHas TemioTa napooopa3oBaHusl.
3aBUCHUMOCTh TEMIIEpPATypPbl KUIICHUS OT AaBJICHUS.

TBépnoe Teno. Kpucraimuyueckue u amopdHbie Tejaa. AHM30TPOINHUS CBOUCTB KPUCTAIIOB.
Kunkne xpucramisl. CoBpeMeHHble Marepuaibl. I[lnaBnenue m kpucramnuzauus. YelbHas
TeruioTa miasneHus. Cyonumanms.

YpaBHeHHEe TEIIOBOTrO OanaHca.

TexHnuyeckue ycTpoWcTBa M IPAKTUUYECKOE NPUMEHEHHE: TMTPOMETP M IICHUXPOMETD,
KaJIOpDUMETP, TEXHOJOTUMU IOJIy4EHHsS COBPEMEHHBIX MAaTepuajgoB, B TOM  4YHCIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCHIIEHHBIX [1aPOB.

Kunenne npyu noHMKEHHOM JIaBJICHUH.

CniocoObl U3MepeHus BIAKHOCTH.

HaOGnronenue HarpeBaHus U IUIaBJICHUS KPUCTAIIMUECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTalIoB.

Yuenuueckuii sxcnepumenm, n1abopamopmule pabomoi

M3mepeHne OTHOCUTEIBHON BIa)KHOCTH BO3/1yXa.

Pa3neu 4. DiekTpoanHaMuka

Tema 1. Inexmpocmamuka

OnekTpuzauuss Ten. OJNEeKTpUyecKud 3apan. JlBa Buga AJIEKTPUYECKUX 3apsijiOB.
ITpoBOAHMKY, TUANEKTPUKH U NIOJYTPOBOIHUKH. 3aKOH COXPAHEHHUS MIEKTPUUYECKOTO 3aps/a.

B3aumopneicteue 3apsnoB. 3akoH Kynona. TouedHslii  DJIEKTpUYECKHM  3apsi.
Onektpruueckoe mnone. Hampsoxk€HHocTs anekTpuueckoro mnons. [lpuHiun cynepno3uuuu
ANEKTPUYECKUX MOJEH. JINHUK HANPS)KEHHOCTH SIIEKTPUYECKOTO MOJIS.

PabGora cun oanekrpocratmueckoro mois. [lorennuman. Pa3HOCTP  NOTEHIMAJIOB.
IIpOBOIHUKY U AUDIIEKTPUKH B JJIEKTPOCTATUYECKOM I10JIe. JIUDIIEKTpUYeCcKasi IPOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DJIEKTPOEMKOCTh INIOCKOTO KOHAEHCAaTOpa. DHEPrHs
3apsYKEHHOTIO KOHJIEHCATOPA.

TexHudeckue yCTpOMCTBA M IPAKTHUUECKOE IPUMEHEHHUE: JIJIEKTPOCKOIL, JJIEKTPOMETD,
AIIEKTPOCTATUYECKAsl 3aIIUTa, 3a3eMJICHUE 3JIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAJIBHBIN
anmapar, CTpyHHBIN IPUHTED.

Jlemoncmpayuu

YCeTpoUCTBO U IPUHLUI JEHCTBUS DJIEKTPOMETPA.

B3anmozelicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPSKEHHBIX TEI.

[TpoBOAHMKY B 3JIEKTPOCTATUYECKOM TIOJIE.

DneKTpocTaTU4ecKast 3alluTa.

JM3NeKTpUKHY B 3JIEKTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IUIOCKOI'O KOHJEHCAaTopa OT IUIONIaJAM  IUIACTHUH,
paccTosiHUA MEX]ly HUMU U AUAJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHIAEHCATOopPa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannwiit 3nekmpuyeckuit moxk. Toku é pa3nuunvix cpeoax

DNEeKTPUYECKUN TOK. YCJIOBHSI CYLIECTBOBAHUS 3JIEKTPUUECKOr0 TOKa. MIcTOUHMKM TOKa.
Cwita Toka. [1oCTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma i1 y4acTka 1enu.

DneKTpuueckoe COIIPOTUBIICHUE. VY nenbHoe COIPOTHBIICHUE BELIECTBA.
[TocnenoBarenbHOE, NapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabora anekrpudeckoro Toka. 3akoH Jxoyns—JIena. MomHOCTb 3J€KTPUYECKOTO TOKA.

DNIEKTPOABUKYILAs CUJIa U BHYTPEHHEE CONPOTUBIIEHUE MCTOYHHMKA TOKA. 3akOoH Oma 11
MOJIHOM (3aMKHYTOMN) AsekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

DNeKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS] METAJLIOB
oT Temneparypsl. CBEpXIPOBOAUMOCTb.

DIIeKTpUUYECKUI TOK B BakyyMe. CBOKCTBA 3JIEKTPOHHBIX ITy4YKOB.

[TonynpoBonuuku. CoOCTBEHHass M NpPUMECHas MPOBOAMMOCTh IOJYIPOBOJIHUKOB.
CaoiicTBa p—Nn-nepexona. IlonynpoBoHUKOBbIE TPHUOOPHI.

DNEKTPUUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. IDIEKTPOJIUTHYECKAs
JUccoanus. DIEKTPOIIN3.

DneKTpruuecKkuil ToK B ra3zax. CaMOCTOSITENbHBIN 1 HECAMOCTOATENbHBINA pa3psaa. MoiaHuUS.
ITna3zma.

TexHu4eckue yCTpOMCTBA M MPAKTHUYECKOE IMPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTellbHble MPHOOPHI, dSJIEKTPOOCBETUTEIHHBIC
npuOOpbI, TEPMOMETP CONPOTUBJIECHUS, BAKYYMHBIH JHOJ, TEPMUCTOPHl U (HOTOPE3UCTOPHI,
MOJIyIPOBOIHUKOBBIH JIMOJ1, TaJlbBaHUKA.

Llemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCHUMOCTh CONPOTUBIEHUS IWIMHIPUUECKUX TMPOBOJHUKOB OT JJUHBI, IUIOLIAIU
MOTIEPEYHOr0 CEUEHUsI U MaTepHuaa.

CMelaHHOE COEUHEHHUE POBOIHUKOB.

[Ipsimoe uM3MepeHne 3IeKTPOABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHE rajlbBaHUYECKOIO
AJIEMEHTA U OLIEHKa BHYTPEHHET O COMPOTHUBIICHUSI.

3aBUCHUMOCTh COITPOTUBIICHUS] METAJUIOB OT TEMIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoii pa3psl ¥ IPOBOJIUMOCTb BO3lyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD TUO/1A.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3y4yeHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  NIEKTPOABMKYIIEH CHJIBI HCTOYHMKA TOKA M €r0  BHYTPEHHEIO
CONPOTHUBIICHHUS.



Hab6nronenue anexTpomusa.

MexnpeaMeTHbIe CBSI3H

N3yuenmne kxypca ¢usuku 6a3oBoro ypoBHsS B 10 Kiacce OCYyHIECTBISETCS C Y4ETOM
COJepXKATENbHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMH MaTeMaTHKH, OHOJIOIMH, XUMHH,
reorpaMu ¥ TEXHOJIOTHH.

Mescnpeomemnsie nouwsamus, CBSI3aHHbIE C HM3YYCHHEM METOAOB HAyYHOTO ITO3HAHHS:
sBIICHUE, Hay4dHbId (pakT, rumore3a, Qu3uyeckas BeIWYMHA, 3aKOH, TEOpHs, HaOIIOJeHHE,
9KCHEPUMEHT, MOJIETUPOBaHUE, MOAIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboda,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (DYHKIMH: CUHYC, KOCUHYC, TAHTCHC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HMX IPOCKIHWH HA OCHU
KOOP/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeusn: mexanuueckoe JBMKEHUE B JKUBOM npupoje, 1uddysus, 0ocMOC, TeII000MeH
KUBBIX OPTaHU3MOB (BHIIBI TEIUIONIEPEIaud, TEIIJIOBOE PABHOBECHE), DJICKTPUUCCKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsi Macca, TEIUIOBble CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH M Ta30B, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, AJICKTPOIUTUIECKAS JUCCOLMAIINS, TalTbBAHHUKA.

l'eocpaghus: BNaxXHOCTb BO3/1yXa, BETPbI, 0apOMETpP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHue ABMXKEHUI C UCIOIb30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIIUIHUKH, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET ¥ JIpyrHe), JBUTATellb BHYTPEHHEIO CropaHWs, MapoBas TypOWHA, OBITOBOM
XOJOAMIBHHUK, KOHAWIIMOHEP, TEXHOJIOTUHN TIOYYEeHHUSI COBPEMEHHBIX MAaTE€pPHajIoB, B TOM YHCIIE
HaHOMATepHaJOoB, W  HAHOTEXHOJIOTWH,  OJEKTpoCcTaTHYeCcKass  3allluTa,  3a3eMJICeHUe
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIH TNpPUHTEp, 3JIEKTpOHArpeBaTeibHble MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHUOOPHI, TaTHBAHUKA.

11 KJIIACC

Pasnen 4. DuekTpoanHaMuka

Tema 3. Maznumnoe none. I1eKmMpoMazZHUMHAA UHOYKY U

[TocrosiHHbie MarHuThl. B3auMoAeNCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHOE IOJe€.
Bexkrop MarHUTHOM MHAYKUMU. [IpUHIMI CylIeprno3uLMA MAarHUTHBIX TOJIEH. JINHUKM MarHUTHOU
uHayKuuy. KapTuHa AMHUNA MarHUTHOW MHYKLWHU TOJISI IOCTOSIHHBIX MArHUTOB.

MarauTtHoe moJie MPOBOAHMKA C TOKOM. KapTuHa JNWMHWN MHAYKIMM MarHUTHOTO ITOJISI
JUIMHHOTO TPSIMOTO IPOBOJHHKA M 3aMKHYTOTO KOJBLEBOIO IPOBOJHHMKA, KATYHIIKH C TOKOM.
OmneiT Opcrena. BzaumozeiicTBre NPOBOJHUKOB C TOKOM.

Cuiia Amniepa, €€ MOJlyJib ¥ HalpaBIICHHE.

Cuna JlopeHma, €€ MOIydb M HampaBlieHWE. J[BHKEHHE 3apsiKEHHOW 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SlBneHue HnekTpoMarHuTHOM uHAYKHMH. [lOTOK BekTOpa MarHUTHOM MHIYKIIHH.
DNEKTPOABMKYIIASL CUJIa MHIYKIMU. 3aKOH 3JIEKTpOMarHuTHo unaykuuu dapazes.

BuxpeBoe ayekTpuueckoe IMose. ONEKTPOJABMKyIas Cuia WHAYKIUU B IIPOBOJHUKE,
JBHKYIIEMCS TIOCTYIIaTEIbHO B OJTHOPOJTHOM MarHMTHOM IIOJI€.

IIpaBuno Jlenna.

NHayKTUBHOCTD. SIBI€HHE CAMOUHAYKIIMHU. DIEKTPOABUKYIIAs CHJIa CAMOMHTYKIIUH.



DHeprusi MarHUTHOTO TOJIsI KATYLIKH C TOKOM.

DIeKTPOMarHuTHOE TOJIE.

TexHuueckue YyCTpOMCTBA M MNPAKTUYECKOE NPUMEHEHHUE: TIOCTOSHHBIE MArHUTHI,
3JIEKTPOMArHUThI, JIEKTPOABUTATENb, YCKOPUTEIH 3JIEMEHTAPHBIX YACTUL, UHIYKIIMOHHAS M€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T1OJIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anMozeiicTBrue JByX MPOBOJHUKOB C TOKOM.

Cuita Ammiepa.

[erictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

[IpaBuio Jlenna.

3aBUCUMOCTD DJICKTPOIABUKYIIECH CUIIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUU.

Yuenuueckuii sxcnepumenm, i1abopamophule pabomoi

N3yuenrne MarHuTHOTO TOJISI KATYIIKH C TOKOM.

WccnenoBanue neiicTBUS TOCTOSHHOTO MarHWTa HA PAMKY C TOKOM.

HccnenoBanue siBJICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3nea 5. Kosiebanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbLE KONEOAHUS

Konebarenbnas cucrema. CBOOOJHBIE MexaHMuYeckue KojeOanusa. [‘apmoHuueckue
konebanus. Ilepwon, dacrora, ammautyga u  (asa konebanuil. I[lpyXMHHBI MasTHUK.
MaremaTuueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHUX KojeOaHuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSAX.

Konebarenbupiii KOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJieOaHUSI B HICATHLHOM
KoJe0aTeIbHOM KOHType. AHAJOTUS MEXKIY MEXaHWYeCKUMH U DIEeKTPOMAarHUTHBIMU
konebanusimMu. @opmyna TomcoHna. 3akOH COXpaHEHHUS] SHEPTUU B UACATHLHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBieHue o 3aTyxaromMx KojeOaHUAX. BbIHyX/1eHHbIE MeXaHUYeCKUEe KojaeOaHusl.
Pe3onanc. BeiHyX/I€eHHBIE 2JIEKTPOMArHUTHBIE KOJIeOaHusI.

[lepemenHbIii Tok. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIIEE 3HAUCHNUE CUJTBI TOKA U HAMIPSHKEHUS.

Tpanchopmarop. IlpomsBomcTBo, mepemada W MOTpeOJIECHHUE AIEKTPUIECCKOW DHEPTHUH.
DKOJIOTUYECKUE PHUCKH TIPU MPOMU3BOACTBE 3JeKTpodHepruu. KynbTypa wucnosb3oBaHUs
ANEKTPOIHEPIUU B MIOBCEAHEBHOM )KU3HH.

TexHu4ecKkue YCTpOMCTBA M NPAKTUYECKOE TPHUMEHEHHE: DSIIEKTPUYECKHH 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, TUHUM JIEKTpONepeaay.

Jlemoncmpayuu

HccnenoBanue nmapaMeTpoB KoyieOaTebHON CUCTEMBI (TIPYKUHHBIN WM MaTeMaTHYECKUN
MasITHHK).

Hab6nronenue 3aryxaronmx Kojie0aHui.

HccnenoBaHue CBONCTB BBIHY X JICHHBIX KOJIeOaHUH.

HabGmronenue pe3onanca.



CB0OOIHBIC PTICKTPOMArHUTHBIC KOJICOAHUSI.

OcuusiorpaMmbl  (3aBUCUMOCTH  CHJIBI  TOKAa M HANPSDKEHUST OT BPEMEHM)  JUIS
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc mpu mocienoBaTEIbHOM COCIMHEHUU PE3UCTOPa, KATYIIKUM WHIYKTUBHOCTH M
KOHJICHCATOpA.

Mogenb TMHAN 3IEKTPOIIepeauH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

HccnenoBanue 3aBUCMMOCTH MEpUOa MAJIBIX KOJICOaHHI Tpy3a Ha HUTH OT JJIUHBI HUTH U
Macchbl rpy3a.

HccnenoBanne NEpeMEHHOTO TOKa B LEMH M3 MOCJIEIOBATEIbHO COEIUHEHHBIX
KOH/JIEHCATOPa, KaTYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u I1eKmpomMazcHumHbvle 60JIHb

Mexanuueckue BOJIHBI, yclloBUs pacnpocTpanenus. [lepuoa. CkopocTb pacnpocTpaHeHUs
W juuHA BOJHBL [lomepeunple W mpoaosibHBIE BOJHBL MHTepdepeHmus u mudpaxius
MEXaHUUECKHX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJHBIL. YCJIOBHS M3JIy4Y€HUs SJIEKTPOMArHUTHBIX BOJH. B3anmuHas
opueHrtanus BektopoB E, B, V B snexkrpomarauTHON BOJHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, MpeJIOMIICHUE, TMosipu3anus, audpaknus, wuaTtepdeperims. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIxana smeKTpOMarHUTHHIX BOJH. [IpruMeHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE M
OBITY.

IIpuHIMIIBI panoOCBA3H U TeleBUAeHU. Pagnonokanusi.

DIIEKTPOMArHUTHOE 3arpsA3HEHUE OKPYIKAIOIIEH Cpebl.

TexHu4ecKkue yCcTpocTBa U MPAKTUUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE MHCTPYMEHTHI,
yIBTPa3BYKOBAsl JTMArHOCTHMKA B TEXHHUKE W MEIUIIMHE, paaap, PaJHONpPUEMHUK, TEJIEBU30D,
anTeHHa, Tenegon, CBU-meusb.

Llemoncmpayuu

O0pa3oBaHue U pacpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneO:mromieecs Teno Kak HCTOUYHUK 3BYKa.

HabGmronenue oTpaskeHus U MPETOMIIEHUS MEXaHUYECKUX BOJIH.

Habmronenue natrepdepeHnnu u 1upakiiny MeXaHMIeCKUX BOJH.

3BYKOBOM PE30HAHC.

HaGmronenue cCBsi3M TPOMKOCTHM 3ByKa W BBICOTBI TOHA C aMIUTUTYJOW M YacTOTOMH
KOJIEOQHMIH.

HccnenoBanne  CBOMCTB — 3JIEKTPOMArHUTHBIX — BOJIH:  OTPAXXEHHUE, MPEIOMIICHUE,
noJsipu3anus, 1udpakuus, HHTephepeHIIHs.

Tema 3. Onmuka

['eomerpuyeckas onrtuka. [IpsmonnHeitHOE pacripocTpaHEeHHUEe CBETa B OJHOPOJIHON Cpeie.
JIyd cBera. TOYEUHBIN UCTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHHne H300pakeHUN B TIIOCKOM
3epKaie.

[Ipenomnenne cBera. 3aKkOHBI MpEIOMIICHHUS CBeTa. AOCONIOTHBIM  TMOKa3aTeib
npenomieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbId yroja MOJHOIO BHYTPEHHETO
OTPaXKEHUS.

Hucniepcust cBera. CrioskHBIN cocTaB Oemmoro ceta. LIBer.



ColOuparonue W paccewBamIIuMe JIUH3BL. ToHKas auH3a. DOKYCHOE paccTosHue |
ONTHYECKasl CHJia TOHKOM JTUH3BL. [locTpoenune n3o0paxkeHuit B COOMPAIOIINX U PACCEHBAIOIINX
nuH3ax. QopMyIia TOHKOMU JIMH3BI. Y BEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BonnoBass onrtuka. Hurepdepenius cBera. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HAOJI0/ICHUSI MAKCUMYMOB 1 MUHUMYMOB B UHTEP(EPEHIIMOHHON KapTUHE OT JBYX CHH(A3ZHBIX
KOIE€PEHTHBIX UCTOUYHUKOB.

Hudpaxkmus ceera. [udpakuuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIpH Ma/ICHUU MOHOXPOMAaTUYECKOTO CBeTa Ha AU(PPAKIIMOHHYIO PEHIETKY.

ITonsipusanus ceera.

TexHuueckue YCTpOiCTBa M TMPAKTUYECKOE MPHUMEHEHHE: OYKH, Jyna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OITHKA, AU(PPaKIHOHHAS
peméTka, moIspous.

Jlemoncmpayuu

[TpsimonuHeHOE pacHpoCTpaHEHUE, OTpakeHUWE U IperoMieHue cBeTa. Onruueckue
IPUOOPHI.

[TonHOE BHYTpeHHEE OTpakeHHue. MoJienb CBETOBO/IA.

HccnenoBanue cBONCTB U300paKeHU B JTMH3aX.

Mopenu MEUKpOCKOIa, TEJIECKOIIA.

Hab6nronenue naTepdEepeHIINN CBETA.

Hab6nronenue nudpakuuu cBera.

HabGmronenue qucnepcuu certa.

[TosrydyeHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKH.

Habmroenue nonsipuszanuu cBeTa.

Yuenuueckuui sxkcnepumenm, n1abopamopnule pabomoi

W3mepenue nokaszaresns NpeaoMIIeHHUs CTEKIIa.

HccnenoBaHue CBONCTB N300paKeHUI B JTMH3AX.

HaGnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crieHAJIBHONH TEOPUM OTHOCUTEIBLHOCTH
['panubl MPUMEHUMOCTH KJIACCHYECKONM MeXaHWKH. [locTynaTel cnenuaibHOM TEOpUH
OTHOCUTEJIBHOCTH: HMHBAaPUAHTHOCTb MOJIYJS CKOPOCTM CBETa B BaKyyMe, IPUHLHII
OTHOCHUTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHU U COKPAIIICHUE JJTUHBI.
OHeprus ¥ UMITYJIbC PEISITUBUCTCKON YaCTHUIIBI.
CBs13b Macchl ¢ SHEPTUEN U UMITYJILCOM PEISTUBUCTCKON YaCTULIBl. DHEPIHs TOKOSI.

Paszpnen 7. KBanToBas pusnka
Tema 1. Dnemenmuvt K6anmoBoi ONMUKU
®oronsl. ®opmyna [Tnanka cBs3u SHEPruu POTOHA C €T0 YACTOTOW. DHEPTHUS U UMITYIIbC
¢doroHa.
OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombiter A. . CroneroBa. 3aKoHBI
dotoaddekra. YpaBuenue DitHmreitHa s hotodddekra. «Kpacnas rpanuma» pororddexra.
Hasnenue ceera. OnbitTel [1. H. JIeOenena.
XUMHUYECKOE IEMCTBHUE CBETA.



TexHuYyeckne yCcTpOWCTBA M MpPaKTHUECKOE MpPUMEHEHHe: (GOTOIEMEHT, (POTOAATYHK,
CoJTHEYHast OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®doTor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3akoHOB BHemHero Gotorddexra.
Cseroauo.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozens atoMa. Iloctynarel bopa. snyyenue u mornomenue GOTOHOB IPU MEPExoje aToMa ¢
OJIHOTO ypOBHS B3HEpruuM Ha Japyroil. Buasl cnektpoB. CHekTp YpOBHEW 3HEpPIUM aroma
BOZOpPOJAA.

Bonnossie cBoiicTBa yactull. Bonuel e bpoitns. KoprnyckynsipHO-BOTHOBOM 1yanu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHudyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(CTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monuens onbita Pesepdopra.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmtoienue nuHedvaTbiX COEKTPOB U3ITyUEHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

HabGnronenue nuHeiyaToro crexkTpa.

Tema 3. Amommnoe aopo

OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTH  CTPOECHMS  sjpa. OtkpseiTHE
paanoakTuBHOCTH. OnbITE Pezepdopaa no onpeneneHnio cocraBa pagioaKTUBHOTO U3ITyYEHHUS.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpbiTHEe TpoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOepra—lBaHeHKo.
3apsn sinpa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacniaz. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnaj. ['amma-uznydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cBSI3M HyKJIOHOB B sijipe. SnepHble cuiibl. JledekT Macchl spa.

Snepusle peakuuu. [lenenue u CUHTES SIEp.

Anepuwiii peaktop. TepmosiaepHbiii cunTte3. [IpoOnembl U THEpCHNEKTUBBI  SAEPHOMN
SHEPreTUKU. DKOJOTUYECKHE ACIIEKTHI AIE€PHON SHEPIEeTHUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metozab! HaOIIOICHHS U PETUCTPALIUH 3JIEMEHTapHBIX YacTHII.

dyHIaMeHTalbHbIE B3auMOeiCcTBUS. EqUHCTBO (hr3nueckoil KapTHHBI MUpA.

TexHMUECKHEe yCTpPOWCTBA M NMPAKTHUECKOE NMPUMEHEHHWE: J03UMETp, Kamepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

CuéTunK MOHM3UPYIOIINUX YACTHUII.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
HccnenoBanue TpEeKOB YacTHI] (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUH M ACTPOPU3UKH



Otanbl  pa3BUTHS  acTpoHoMuHU. [IpukimagHOoe W MHPOBO33PEHUECKOE  3HAUCHHUE
ACTPOHOMHH.

Bun 38é31H0r0 HebGa. Co3Be3nus, spKue 3BE3IbI, IITAHETHI, X BUAUMOE JABIKEHHE.

Conneynas cucrtema.

Counnie. ConneuHas akTuBHOCTh. Mcrtounumk sHeprum CosiHIIAa W 3BE3A. 3BE3BI, UX
OCHOBHBIE XapaKTEpPUCTHKU. JlUarpamma «CHEKTPaJIbHBIA KJIACC — CBETUMOCTB». 3BE3bI
[JIaBHOM TOCJEI0BAaTEIbHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3] TJIaBHOU
MOCJIEIOBAaTENbHOCTH. BHyTpeHHee cTpoeHue 3BE31. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KICHUH U 3BoItonUH CoJlHLA U 3BE3. DTaIlbl )KU3HU 3BE3 .

Muneunsiii [TyTs — Hama I'anaktuka. [lonoxxenue u nemxenne Connua B ['anaktuke. Turbl
rajakTuk. Paguoranaktuky U kBazapbl. UEpHbIE ABIPEI B sIpax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwust
Bonbmioro B3peiBa. PennkroBoe uzinyueHue.

Macmrabnas crpykrypa Beenennoil. Meraranaktuka.

Hepeménnsie mpobaemMbl aCTpOHOMUH.

Yuenuueckue nabnooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPHIOKCHHIMA
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HEOSCHBIX 0OOBEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/US
CeBepHoro nosnymapus u sipkue 3BE3/1bl.

Habmronenus B Teneckon JlyHsl, ianet, Mneunoro [lyrtu.

O6o0maroiee NOBTOpeHUE

Ponp ¢u3mku m acTpoHOMHH B 3KOHOMHUYECKOW, TEXHOJOTHYECCKOW, COIMATBLHOW U
THYECKOH cdepax [esATETbHOCTH YeNoBEeKa, pojib M MecTo (U3MKM M acCTPOHOMHH B
COBPEMEHHOW Hay4yHOW KapTUHE MHpa, POJb (U3NYECKOH Teopun B (GOPMUPOBAHUU
MpeJICTaBICHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3UUECKON KapTHHBI MUpa B O0IIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUIN O IPUPOIE.

Me:xnpeameTHble CBSI3U

N3yuenune kypca ¢usuku 6a3zoBoro ypoBHsS B 11 Kkilacce oCylIeCTBISETCS C YUYETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€M € KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu U TEXHOJIOTHH.

Meowcnpeomemnuvle nousimusi, CBA3aHHbIE C W3YYEHHEM METOJOB HAy4YHOTO IO3HAHUS:
sBIIEHUE, Hay4yHbIH (pakT, rumores3a, Qu3uyeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYecKue (YHKIUH: CHHYC,
KOCHUHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPHI M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CIOKEHUE BEKTOPOB, MPOM3BOAHBIE AIEMEHTAPHBIX (DYHKIIWH,
MpU3HAKU 0100 TPEYTOIBHUKOB, ONIPE/IEICHNE TUIOIIAU TUIOCKUX QUryp u o0bhEMa Te.

buonocus: snexkTpudeckue SBICHUS B JKUBOW MHpUpojie, KojeOaTelbHbIE IBHUKEHUS B
KUBOW TPHUPOJIC, ONTHUYCCKUE SIBJICHUS B XUBOW MPHUPOJIE, NEHUCTBHE pPaJUAlMM Ha >KUBBIC
OpTaHU3MBI.

Xumusi: CTpoeHHWE aTOMOB W MOJIEKYJ, KpHUCTAJUIMYECKas CTPYKTypa TBEPIABIX Tell,
MeXaHHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIN3.

l'eocpaghus: MarHUTHBIE TONIIOCa 3€MJTH, 3aJIEKH MAarHUTHBIX PY[, (POTOChEMKA 3eMHOMN
MIOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSACEHUM.



Texnonozus: TAHAXA DJIEKTPOIEpENad, T€HEPATOP IEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEIIb,
UHIYKIMOHHAs TeYb, pajap, paauoNpUEMHHUK, TEIEeBH30p, aHTeHHa, Tenedon, CBY-meun,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONTHKA, COJIHEYHAas OaTapest.



INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

OcBoenne yueOHOro mnpeamera «®dusmka» Ha ypoBHE CpeaHero o0Iiiero odpazoBaHUs
(6a30BBI  ypOBEHB) IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00Pa30BaTEIbHBIX PE3yIhTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMuHOCTHBIE pe3ysbTaThl OCBOCHMs ydeOHOro mnpeamera «DuU3MKa» JODKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3ULIMEH JHMYHOCTH, CHCTEMOW LIEHHOCTHBIX OPHEHTAIMi, TIO3UTHBHBIX BHYTPEHHHX
yOexXeHU, COOTBETCTBYIOIIMX TPAJUIHOHHBIM IIEHHOCTSAM pOCCHIICKOro oOIecTBa,
pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITa JESITEIbHOCTH B IMPOLECCE pealu3allMd OCHOBHBIX
HaINpaBJICHUH BOCIUTATEIBHON eI TEIPHOCTH, B TOM YUCIIE B YACTH:

1) rpa:k1aHCKOro BOCUTAHMS:

C(OPMHUPOBAHHOCTh  TPAXKAAHCKOM MO3MLMM  OOydaroUmlerocs Kak aKTHBHOIO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I11eCTBa;

NPUHATHE TPAAULIMOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKHUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)JIaHCKOTo OOIIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHE B3aUMOJICHICTBOBaTh C COLMAJIbHBIMH HMHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMaHUTapHOH M BOJIOHTEPCKOH JIEATEITILHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMSI:

c(OPMHPOBAHHOCTb POCCUHCKOM IpaX1aHCKOW UAEHTHYHOCTH, MaTPUOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, ITOCTHKECHUSM POCCHUCKHUX
y4€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpPMHPOBAHHOCTb HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHNUS;

CIOCOOHOCTh OIICHWBATh CHTYAIMIO M MPUHUMATh OCO3HAHHBIE PEUICHUS, OPUEHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHCIIE B IESTEILHOCTH YIEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3CTeTHYECKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOIIIEHHE K MHPY, BKJIIOUYAs ICTETUKY HAYYHOTO TBOPYECTBA, IPHUCYIIETO
buznyeckoil HayKe;

5) Tpy10BOT0 BOCHIUTAHUS:

UHTEpEC K pA3IUYHbIM cdepaM NpodecCHOHANbHON JEesATETbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (HU3MKOM W TEXHHWKOH, YMEHHE COBEpPINAaThb OCO3HAHHBIM BBHIOOP Oymaymiei
npodeccu 1 peaTn30BbIBaTh COOCTBEHHBIEC )KU3HEHHBIC TITAHEI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
NPOTSDKEHUH BCEH JKU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

Cc(OPMHUPOBAHHOCTh AIKOJIOTHUECKOW KYJIbTYphl, OCO3HaHHE TJ00AILHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIeMm;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JICHCTBHII B OKpPY’XKAIOIIEH Cpele Ha OCHOBE 3HAHUS
L[eJIe YCTOMYMBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH HKOJIOTMYECKOM HalpaBIE€HHOCTH Ha OCHOBE
UMEIOLINXCA 3HAHUM 10 (pu3mKe;

7) IEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOH J1eATeIbHOCTH, TOTOBHOCTh B IpOIECCe M3YUYeHHs (PU3UKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO AESTEIBHOCTh HHIMBUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

[lo3HaBaTe/IbHbIE YHMBepPCAJIbHbIE YUeOHbIe AelicTBUS
Ba3oBrble Jiornyeckne JeiicTBUA:

CaMOCTOSITENILHO (POPMYITMPOBaTh M aKTyaJIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

OTIPENIETIATH 1SN ACITSIBHOCTH, 33/1aBaTh MMaApaMeTPhbl U KPUTEPUU UX JTOCTHIKEHUS,

BBISIBIIATH 3aKOHOMEPHOCTH 1 IPOTUBOPEYHS B pacCMaTPUBAEMBIX (DH3NUYECKUX SBIICHUSX;

pa3pabarbeIBaTh IUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTePUATBHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBHI B JIESATEIBHOCTh, OLIEHWBATH COOTBETCTBHUE PE3YJBTATOB LEISM,
OIICHUBATh PUCKH ITOCIICICTBUI JICSITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBIOJIHATH pPadOTy B YCIOBHSX pPEATbHOTO, BHPTYaJbHOTO U
KOMOMHHPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble ucciaenoBaTebCKHeE JeiiCTBHS

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMUA TOHSITHSIMH W METOAaMu (pu3uvecKoi
HayKH;

BJIQ/IETh HABBIKAMHU Y4eOHO-UCCIIEOBATEIbCKON M MPOEKTHON AESITEThHOCTH B 00JacTU
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TTOMCKY METOOB PEIIeHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMS;

BJIQJICTh BHUJIAMHU JICATEIIPHOCTH IO TOJYYEHUIO HOBOTO 3HAHWsS, €r0 HHTEPIpETaIliH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUiX, B TOM YHCIE MPHU
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISBJISITH IPUIMHHO-CIICJCTBCHHBIE CBSI3M W aKTyaJIM3WpPOBaTh 3ajJady, BBIJIBUTATH
TUIOTe3y €€ pelIeHHs, HAaXOJIWUTh apryMEHTHI I J0Ka3aTelIbCTBA CBOMX YTBEPKICHHIMA,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AHAIM3MPOBATh TIOMYYEHHBIE B XOJE peHICHHs 3aJauyd  pPe3yJabTaThl, KPUTHUYECKU
OIICHUBATh WX JIOCTOBEPHOCTH, IPOTHO3UPOBATh N3MEHECHNE B HOBBIX YCIIOBHUSX;

CTaBUTh U (POPMYyIHPOBaTH COOCTBEHHBIE 33Jaud B OOpPa30BATEIHHOM ACSITEIBHOCTH, B
TOM YHUCIIE TIPH U3yUEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh PUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

YMETh HHTETPHUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeH;

BBIIBUTATh HOBBIE UJIEH, TPeJIaraTh OPUTHHAIBHBIE MOXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a49H, TOYCKAIOIINE aThTePHATHBHBIC PEIICHUSI.



Pa6ora ¢ undopmanmeii:

BJIaACTb HABLIKAMHU ITOJTYYCHHA I/IH(I)OpMaLII/II/I (1)H3I/II-ICCKOI‘ 0 COACPIKAHUA U3 UCTOYHHUKOB
pa3HBIX THUIIOB, CAMOCTOSITEIbBHO OCYUIECTBJISATh IIOMCK, aHAJIU3, CHUCTEMAaTHU3alUI0 U
MHTEPIIPETALNIO UHPOPMALIMK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,;

OLICHUBATh JOCTOBEPHOCTH MH(POPMALIHH;

HCIIOJIB30BAaTh CpCACTBA I/IH(l)OpMaLII/IOHHBIX U KOMMYHUKAIMOHHBIX TEXHOJIOTUA B
pPCIICHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX W OPraHU3allMOHHBIX 3aJad C CO6JIIOZ[€HI/IGM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepekeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM HUH(OPMALIMOHHON O€30MacCHOCTH;

CO3/MaBaTh TEKCTHl (U3WYECKOTO COACPKAHMS B pasIudHbIX (popmarax ¢ yu€ToMm
Ha3HAueHUs MHPOPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
MPEJICTABICHUS U BU3YaIH3aI1H.

KoMMmyHukaTHBHBIEe yHHBepcaibHble yueOHbIe 1eHCTBHUSA:

OCYILECTBIISITH OOIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH JIEATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKY KOH(DIMKTHBIX CUTYAIMH U CMATYaTh KOH(IMKTHI;

pa3BEPHYTO M JIOTMYHO H3JIaraTb CBOK TOYKY 3PEHHS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

[OHMMATb U UCMOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U MHAUBUAYAIbHON padOThI;

BbIOMpPATh TEMATUKY U METO/bl COBMECTHBIX JEHCTBUN ¢ yué€TOM OOIIMX MHTEPECOB U
BO3MO>KHOCTEM Ka)KJIOT0 4I€HA KOJUIEKTHBA,

IIPUHUMATh LEJIU COBMECTHOM JEITEIBHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACHPENENATh POJIH C y4ETOM
MHEHHUH YYaCTHUKOB, 00CY>KAaTh pPe3yJbTaThl COBMECTHOM paboThI;

OLIEHUBATh Ka4eCTBO CBOETO BKJIAJa U KaXJOr0 YYaCTHHKA KOMaHJIbl B OOLIMI pe3ynbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpeaiaraTb HOBBIE IPOEKTHI, OLIEHMBATh WJEH C MO3ULUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILECTBIIATH ITO3UTUBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHUTYyalUsX,
HPOSIBJIATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PeryasiTuBHBIE YHUBEpPCAJIbHbIE Y4eOHbIE 1eiiCTBUSA
Camoopranusanus:
CaMOCTOSITENIbHO OCYIIECTBISITh MO3HABATENBHYIO NEATENBHOCTh B 00JacTu (PU3UKU U
ACTPOHOMUH, BBISIBIIATH MPOOJIEMBI, CTaBUTh U ()OPMYITHUPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH PEIICHUs] PACUYETHBIX M KA4YeCTBEHHBIX 3ajad, IUIaH
BBITIOJTHEHHSI TMPAKTUYeCKO paboThl ¢ Y4ETOM UMEIONIUMXCS PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHN;
JTaBaTh OICHKY HOBBIM CHUTYAIHsIM;
pacIIMpSTh paMKH y4€OHOTO TIPEIMETa Ha OCHOBE JIMUHBIX MPEIOUYTCHUH;
JIeNiaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBAaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBATH MTPHUOOPETEHHBIN OTIBIT;
crocoOcTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO DJPYAUIMH B o0mact (GU3HKH,
MOCTOSTHHO TMOBBIIIATH CBOW 00pa30BaTeNbHBIN U KyJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAJILHBIH HHTELIEKT:



JlaBaTh OLICHKY HOBBIM CHUTYalWsM, BHOCHUTb KOPPEKTHUBBI B JI€ATEIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LENISIM;

BJIQJICTh HaBBIKAMH MO3HABATEIBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JCHCTBUN
Y MBICIIUTEIIbHBIX IPOIIECCOB, UX PE3YJIbTATOB U OCHOBAHUMN;

UCIIOJIb30BaTh IPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYallud, BEIOOpa BEPHOTO PEIICHUS;

YMETh OIICHUBATh PUCKHU U CBOEBPEMEHHO MIPUHUMATh PEIICHUS 10 UX CHIXKCHHUIO;

MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHATU3E PE3YIbTATOB JIESITEIbHOCTH;

MPUHUMATH ceOsl, MOHUMAsi CBOM HEJIOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI U apryMEHTBI IPYTUX MPU aHAJIU3€E PE3YJIbTAaTOB JACSITEIbHOCTH;

MPU3HABAaTh CBOE MPABO U MPaBO JAPYTUX HA OLIUOKH.

B mporiecce qocTrkeHHs THYHOCTHBIX PE3YIbTATOB OCBOCHHUS MPOTPAMMEI IO (DHU3UKE IS
YPOBHSI CpefHero oluero oopa3oBaHus y 00ydarolUXCs COBEPIICHCTBYETCS SMOIIMOHAIBHBIM
UHTEJJIEKT, MPEANoaraouuil chopMUPOBAHHOCTD:

CaMOCO3HAaHUSsI, BKJIFOYAIOIIEr0 CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE,
BUJICTh HAIPABJICHUS PA3BUTHSI COOCTBEHHOM SMOIIMOHAIBHOU cpepbl, OBITH YBEPEHHBIM B ce0€;

CaMOperyJIMPOBaHUS, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUue MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
WU3MEHEHUSIM U TIPOSIBIISTh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOIICH CTPEMIICHHE K JOCTHMIKEHUIO eI U YCIEXY,
ONTUMU3M, UHUIIMATUBHOCTb, YMEHHE JIEHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

SMIATHH, BKIIOYAIONIEH CIOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHHE APYTHUX,
YYHUTBIBATh €0 MPU OCYIIECTBICHUH OOIICHHS, CIIOCOOHOCTh K COUYBCTBUIO M COTIEPEKUBAHUIO;

COIIMAIbHBIX HABBIKOB, BKJIIOYAIONIUX CIIOCOOHOCTh BBICTPAWBATh OTHOIIEHUS C JPYTUMHU
JIOJIbMU, 3a00TUTHCSI, IPOSIBISATH UHTEPEC U pa3pemiaTh KOHQIUKTHL.

MNPEAMETHBIE PE3YJIBTATHI

K xonny oOyuenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpakaTb C(HOPMUPOBAHHOCTH y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3UKU B (POPMUPOBAHMM COBPEMEHHOU
Hay4YHOU KAPTHUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IPAKTUYECKOU
JNeITEeILHOCTH JIFOIEH;

YUUTBIBaTh TPAHMIBI TNPUMEHEHUS H3YUEHHBIX (U3MUECKUX Mojenel: MaTephalbHas
TOYKa, MHEepLHalbHasl cucTeMa OTc4éra, abCOMIOTHO TBEPAOE TEO, WICAIbHBIN Ta3, MOAEIH
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJN, TOUCUHBIH HJIEKTPUUECKHM 3aps] MpU pelIeHUuU
buznyeckux 3aaay;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpPUM CTPOEHHUS BEUIECTBA M DJIEKTPOJUHAMMKU:
pPaBHOMEpPHOE U pPaBHOYCKOPEHHOE NPSIMOJMHEWHOE BH)KEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBIDKCHHE TI0O OKPYXXHOCTH, WHEpIHs, B3auMmojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tes, U3MEHEHHE 0O0bEMa Tesl MpU HarpeBaHHH
(oXJaXaeHNN), TEIJIOBOE paBHOBECHE, UCIIapeHNe, KOHACHCAIMs, TUIaBJIeHne, KpUCTAJUIN3aLus,
KHUIIEHUE, BJIaKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IpHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIy IapamMeTpaMH COCTOSIHMSI ra3a B H30IpoLieccax, AJIEKTpU3alus Tell,
B3aMMOJIEICTBHE 3apsi/10B;



ONKCHIBATh MEXAHUYECKOE JIBM)KEHUE, UCHOJb3ys (M3MUECKHE BEITUUYMHBI: KOOpIMHATA,
yTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHUE, Macca Tejla, CUjla, UMITYJIbC Teja, KHHETHYECKasl
SHEprus, MOTEHIMAaJbHAs SHEPIrHs, MeXaHudeckas paboTa, MeXaHUYecKas MOIIHOCTh; MpHU
ONMHMCAHUU TPABUJIBHO TPAKTOBaTh (DU3MUECKUH CMBICT HUCHOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUUHY
C IpyIruMHU BEJIMYMHAMU,

ONUCHIBATh HW3YYEHHBIC TEIUIOBbIE CBOWCTBA TEJ M TEIUIOBBIC SIBICHUS, HCIONb3YS
dusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTypa, CpEeAHssl KUHETHYecKas HSHeprus
Xa0TUYECKOTO JIBI)KEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHasi CKOPOCTb MOJEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI PHEPrus, padora rasza, KO3(pQUIMEHT MOJE3HOTO JIEHCTBUS TEIJIOBOTO
JBUTATEIS; TIPH OMUCAHUH MPABUIHLHO TPAKTOBATH (PH3UUECKHUI CMBICI UCIIOJIb3YEeMbIX BEITUYHH,
uX O0003HAYeHUS M EAUHHIIBI, HAXOIUTh (OPMYJIbI, CBSA3BIBAIOIIME JAHHYIO (U3UYECKYIO
BEJIMUMHY C JPYTMMH BETUYHHAM;

ONMCHIBATh HU3YUYEHHBIEC JJIEKTPUUECKHUE CBOWCTBA BEILECTBA M DIEKTPUUYECKUE SIBJICHUS
(mpouiecchl), UCHONIB3YST (PU3NYECKUE BEIMYUHBL AIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOE IOJIE,
HANpPsDKEHHOCTh TIOJIS,, MOTEHIMAal, pPa3sHOCTh IMOTEHIMAIOB; MPU OMUCAHUHM IPABHIBHO
TPAKTOBAaTh (PUIUYECKUII CMBICT HCIONb3YyEMbIX BEIUYMH, UX OOO3HAUYCHUS U EIUHUIIBI;
YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETHUUHY C IPYTUMHU BETUYNHAMH,

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3Ys (pU3MUecKhe 3aKOHBI U
MPUHLMILL: 3aKOH BcemupHoro tarotrenus, |, |l u Ill 3akonsr HpioTOHa, 3aK0oH coxpaHeHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPAHEHHS UMITYJIbCa, PUHIUI CYNEPIIO3ULIUN CHUII, TIPUHITUT
paBHONpPAaBUs MHEPLMATIBHBIX CUCTEM OTCYETA, MOJIEKYJISIPHO-KUHETHUECKYIO TEOPUIO CTPOECHHUS
BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KUHETUYECKOW HHEPrMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJI C aOCOMIOTHOM TeMmmepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKH, 3aKOH COXpPaHEHUs
AIIEKTPUYECKOTO 3apsna, 3akoH KyloHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €ro MaTEeMaTUYECKOE BBIPAYKEHUE U YCIOBUS (TpaHUIIbl, 00JIaCTH) IPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIHH, TPUOOPOB M TEXHUYECKHUX YCTPOUCTB;
pa3ianyaTh yCIOBHS X 0€30MaCHOTO MCIIONIb30BAHMS B OBCEAHEBHON KHU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HCCIIEOBAHUIO (PU3UYECKUX SBICHHH W TPOIECCOB C
UCIIOJIb30BAHUEM TIPSAMBIX M KOCBEHHBIX HM3MEpeHud, Tpu dToM (hopmMyIupoBaTh
npoOnemMy/3aady W TUMOTE3y y4eOHOTO OKCIEpPUMEHTa, COOMpaTh YCTAHOBKY U3
MPEJI0KEHHOTO 000PYI0BAHUS, TPOBOAUTD OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYHIECTBIISATh TPSMbIE U KOCBEHHBbIE H3MEpEeHHs] (DU3MUECKUX BEIUYHH, TPHU HTOM
BBHIOMPATh ONTUMAJIBHBIA CIMOCOO HM3MEPEHHS W WCIOJIb30BAaTh HW3BECTHBIE METONBI OICHKU
MOTPENIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (QHU3NYECKUMH BEIMYMHAMU C HCHOJIb30BaHUEM
OpSIMBIX  M3MEPEHH, TMPH AITOM KOHCTPYHUPOBAaTh YCTAHOBKY, (UKCHpPOBATh pPE3YyJIbTaThI
MOJIYYEHHOW 3aBUCUMOCTH (DU3UYECKUX BEITUYUH B BHUE TaOIWIl M TpadUKOB, JA€JaTh BBHIBOIBI
0 pe3yJIbTaTaM MCCIIEOBAHNUS;

coOnrofaTh mpaBuiaa O€30MacHOrO Tpyda MPU TPOBEACHUM HCCIEIOBaHUN B paMKax
y4eOHOTO JKCIIEPUMEHTa, Y4eOHO-MCCIE0BATENbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHNEM U3MEPUTEIbHBIX YCTPONUCTB U JIaOOpaTOPHOro 000PYOBAHMUS;

pemate pacu€THbIE 3aadd C SIBHO 3a/laHHOM (U3NYECKOM MOJENbl0, HCIOJIb3YS
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/1a4ll BHIOMPATh (PU3UIECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMYMHBI W (QOPMYIBI, HEOOXOIUMbIE s €€ pelieHus,
MIPOBOAMTH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAaYCHUS (PU3MUECKO BEIUYUHBL,



pelaTh KayeCTBCHHBIC 3aJa4d: BBICTPAUBATh JIOTHYECKU HENPOTUBOPEYHMBYIO LIEMOUYKY
paccyXKIeHHU C ONIOPOH Ha N3yYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBIICHHUS;

UCTONB30BaTh MPH pPEUICHHH YYeOHBIX 3aJad COBPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTUHM [UI IIOUCKA, CTPYKTYPUPOBAHHUS, MHTEPIPETAMN U IPEACTaBICHUS y4eOHOH u
HAY4YHO-TIONYJISIpHOW HMH(OpManuy, NOJYYEHHOM U3 Ppas3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMyI0 HHPOPMALIUIO;

NPUBOUTH MPUMEPHI BKJIAJa POCCHUICKUX M 3apyOCKHBIX YUEHBIX-(U3HKOB B pa3BUTHE
HayKH, OOBSICHEHHE IIPOLIECCOB OKPYKAIOIIET0 MUPaA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCIOJIb30BaTh TEOPETHUECKUE 3HAHUA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MaCHOCTH MPH 00paIeHHH ¢ MPHOOpaMH U TEXHUYECKUMH YCTPOICTBAMHU, IS
COXpPaHEHHS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTUYECKOTO MOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IpyIIIE C BHIIOIHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH, IUIIaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNiaTh OO0A3aHHOCTU W IUIAHUPOBAaTh JEATENbHOCTh B
HECTaHJIapPTHBIX CUTYyallUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHrne paccMaTpUBaEMON TPOOIIEMBI.

K xonny oOyuenus B 11 Kiacce npeaMeTHble pe3yibTaThl Ha 6a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTD y 0OYYAOLINXCS YMEHUH:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (U3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KAPTUHBI MUDA;

YUUTBIBaTh TPaHMLIBl TPUMEHEHHS H3YYEHHBIX (U3NYECKUX MOJeJIeH: TOYEeUHBIN
AIIEKTPUYECKUI 3apsijl, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SJ€pHas MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sI/Ipa MPH PEeIeHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX Ha OCHOBE 3aKOHOB
AJIEKTPOAMHAMHUKY U KBAaHTOBOM (DU3MKU: 3JIEKTpUYECKasi MPOBOJUMOCTH, TEIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JAEWCTBUE MarHUTHOTO IOJII Ha MPOBOAHUK C TOKOM U JBIKYIIUMHCS 3apif,
3JIEKTPOMAarHUTHbBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE paclpOCTpaHEHUE CBETa, OTpasKeHHeE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJsApU3alUs CBeTa, JAUCHEPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (PpororddexT), cBeToBOE NaBieHrne, BOZHUKHOBEHUE JIMHEWUATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAsl U MICKYCCTBEHHAs PaIi0aKTUBHOCTD;

OIUCBHIBATh M3YYECHHBIE CBOMCTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTHYECKHUE,
AIIEKTPUUYECKYIO MPOBOJUMOCTD PA3IMUHBIX CPEJ) M AJIEKTPOMArHUTHbBIE SBJIECHUS (IIPOLIECCHI),
UCHONB3Ysl (U3NYECKUE BEIMYMHBL: DJIEKTPUUECKUH 3apsj, cuila TOKa, JIIEKTPUYECKOE
HaNpsDKEHUE, 3JIEKTPUUECKOE COMTPOTUBIIEHUE, Pa3HOCTh MOTEHIHANIOB, 3JIEKTPOABUKYIIas CUIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Mouis, cwia Amnepa, cuia JlopeHia, MHIYKTHUBHOCTb
KaTYIIKW, SHEPrHsl AJIEKTPUYECKOr0 M MAarHUTHOTO TOJeH, MepuoJ]] U 4YacToTa KojeOaHUil B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] U CUjla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KosneOaHui, (hOKyCHOE pacCTOSHHE M ONTHUYECKas CHUjla JIMH3bI, MpPU ONUCAHUM MPaBUIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIONB3YEMbIX BEIWYMH, UX O0003HAu€HUs M EIMHHUIIBL,
yKa3bIBaTh ()OPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIUUUHY C IPYTUMHU BETUUUHAMM;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHUS U TIPOLECCHI, HCIONB3Yd (U3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JIIMHA BOJHBI M 4YacTOTa CBETa, SHEPrus U
UMIysibc (OTOHA, TMEPHOJ IOJypacmajga, dHEprus CBSA3M AaTOMHBIX SAep, NpPU ONUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI HCIIOJB3YeMbIX BEJIUYMH, MX OO0O3HAUYeHUs U



€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYI0 BEIMUYUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIISATH 3HAYCHUE (PH3UUECKON BEIIUYHHBI;

aHAM3UPOBaTh (PU3MUYECKUE MPOLECCHl W SIBICHUS, MCIONB3Ys (pU3MUECKHE 3aKOHBI U
OpUHLOMIBL: 3akoH OMa, 3aKOHBI TOCIEAOBAaTENIbHOIO U MAPAICIBHOTO  COEIMHEHUS
MPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 3JEKTPOMAarHUTHOM HMHAYKLUWH, 3aKOH
IPSIMOJIMHENHOIO pacpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHMsI CBETA, 3aKOHBI IPEIOMIICHUS
CBeTa, YypaBHeHHEe OWHITEWHAa I (GoTodd(deKTa, 3aKOH COXpPAaHEHUS JSHEPruM, 3aKOH
COXpAaHEHUS WMITYJIbCa, 3aKOH COXpaHEHHs DSJIEKTPUYECKOro 3apsiia, 3aKOH COXpaHEHUs
MaccoBOI'0 4YHCIa, MOCTyJaThl bopa, 3aKOH paJMOakTUBHOrO pacmajaa, MpH 3TOM pa3Iuvarh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €ro MaTeMaTH4eCKOEe BBIPAKEHUE W YCJIOBHUS (TPaHHULIBL,
o0jacTh) IPUMEHUMOCTH;

OTIpEe/IeIIATh HAIPaBJIICHWE BEKTOpPAa MHIYKIUU MArHUTHOTO MOJIS MPOBOJHHKA C TOKOM,
cuibl Amrnepa u cuiisl Jlopenia;

CTPOUTH U OIUCHIBATH N300pakeHHE, CO3AaBAEMOE IUIOCKUM 3€pKaJIOM, TOHKOW JIMH30M;

BBIMOJIHATh SKCIIEPUMEHTHI IO HWCCICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCIIONIb30BAaHMEM TMPSAMBIX M KOCBEHHBIX HW3MEpEHHil: mpu 3ToM  (HOpMyIHpOBaTh
npobiieMy/3aqauy W TUNOTE3y Y4eOHOTO OKCIIEPUMEHTa, CcOoOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUs, TPOBOIUTH ONBIT U (HOPMYITHUPOBATH BHIBOKI;

OCYILECTBIISITh TPSIMBIE W KOCBEHHBIE H3MEPEHHS (PHU3UYECKUX BEIWYHMH, IMPH STOM
BBIOMpaATh ONTUMANbHBI CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
MOTPENIHOCTENH U3MEPEHHUIA;

UCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUIL:
IpUA 5TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yIbTATHI MOJYYEHHOH 3aBHCHMOCTH
¢u3nyeckux BeIMYMH B BUAE TabmuI U TpaduKOB, JenaTh BBIBOJABI IO pe3yjbTaTaM
UCCIIEIOBAHMSI,

coOnrofarh mnpaBuia O€30HacCHOrO TpyJa MpU NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4e0HOrO0 OSKCIIEpUMEHTA, Y4eOHO-UCCIENOBATENILCKOM M TMPOEKTHOW JESTENIbHOCTH C
UCTOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pewmiath pacy€THble 3aJaud C SIBHO 3aJaHHOM (u3nuyeckol MOJENbIo, HUCHONb3Yys
¢u3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3NUECKYIO
MOJieb, BBIACNATh (U3NYECKUE BEIMUMHBI U (QOpPMYJIbl, HEOOXOIMMBbIE s €€ peleHus,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pelaTe KayeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTMUECKU HENPOTHBOPEYMBYIO LIEMOUYKY
paccyXJIeHHI ¢ OMOpoi Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKUE SIBIICHUS,

UCIONIb30BaTh NPU  pPEIIEHUH Y4YeOHBIX 3ajad COBpPEMEHHblE HH(OPMAalMOHHbIE
TEXHOJIOTUU Ul TIOUCKA, CTPYKTYPHPOBAHHUS, MHTEPIPETALMU U TPEACTaBICHUS Y4eOHOH H
HAYYHO-TIONYJISIpHOW HMH(OpMAIMM, NOJYYEHHOM W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIO;

OOBSACHATH IPUHLIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh
yCIIOBHS UX 0€30MacHOT0 MCIIOJIb30BAaHUS B TIOBCETHEBHOM JKU3HU;

IPUBOAUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSICHEHHE TIPOIIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

UCIIOJIb30BAaTh TEOPETHUECKHE 3HAHHUA MO (HU3UKE B TIOBCEAHEBHOW KU3HU IS
oOecrieyeHns 6€30MAaCHOCTH MPH OOpaIeHUH C TPHUOOpaMH U TEXHUUECKUMH YCTPOUCTBAMH, IS
COXpPaHEHHMS 3JI0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKaroIlei cpere;



paboTaTh B IPYIIIE C BHIIIOJHEHUEM Pa3IMYHBIX COIMANBHBIX POJIEH, TNIAaHUPOBATh PaboTy
TPYNIIbI, pAalMOHAIBHO paclpeneNiiarTh OO0f3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOI'O M3 yYaCTHUKOB TPYMIbI B
pelleHne paccMaTpUuBaeMoOi IPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHME
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (ungposbie)
Ne i/m Konrpouabnsie IIpakTnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUSA
bu6mmoreka [IOK
1.1 ) 2
M3MKa U METOJIbl HAy4YHOT'O MIO3HAHUS https://m.eds0o.ru/TFA1bF72
Htoro no pazneny 2
Paznean 2. MEXAHUKA
bubmuorexa [JOK
21 Kutiematitka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Auaniia https://m.edso0.ru/7f41bf72
bu6 OK
2.3 3aKOHbBI COXPAHEHUSI B MEXAHUKE 6 1 1 hgpil;ll()nféeliiasi.ru 17§41b72
Hroro no paszneny 18
Pazgen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOAMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmuorexa [JOK
1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
[TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B bubmuorexa [JOK
4.2 12
Pa3IUYHBIX Cpeliax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOT'PAMME



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

11 KJIACC

KosunvecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB M TeM (undposbie)
Ne /i Konrpoabusie  IIpakTHueckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcbl
Paznen 1. JIEKTPOANHAMUKA
11 MaruutHoe nose. DJIeKTpOMarHuTHas 11 1 3 Bu6motreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHHWSA U BOJIHbI
21 MexaHU4eCKUE U SIIEKTPOMArHUTHBIE 9 1 bubnnorexa [JOK
' Kosiebanus https://m.edsoo.ru/7f41c97c
2.2 MexaHu4ecKue 1 AIEKTPOMATHUTHBIE BOJIHBI 5 1 brbmmorexa LIOK
' P https://m.edsoo.ru/7f41c97c
bu6nmorexa LIOK
2.3 O 10 3
frriKa https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubmuoreka [IOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 buomorexa LIOK
' https://m.edsoo.ru/7f41c97c



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

4.2 Crtpoenne atoma 4 bubmorexa [IOK
' p https://m.edsoo.ru/7f41c97c
bubnunoreka LIOK
4. A
3 TOMHOE PO ° https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPHU3UKU 7 bubmmorexa LIOK
https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 7
Pa3nen 6. OBOBIIAIOHIEE IOBTOPEHUE
Hroro no pasneny 4
PeszepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

KanennapHo — TemaTtnueckoe Moypo4yHoe IVIAHHPOBAHUE

10 xknacc
Ne Hara Tema ypoka KomnnuectBo
4acoB
/T T1aH dakt
Pazgen 1. (2+ 1 vaca) ®PUBUKA U METOJbI HAYYHOTI'O IIO3HAHUS

1 03.09. ITepBuunblil uncTpykTax no b)K. ®usznka — Hayka o | 1
IpUpOJE.

2 04.09. HayuHble MeTO0/1bl I03HAHUSL OKPYXKAIOLIEr0 MUpa 1

3 05.09. Poxb 1 mecTo pusuku B hopMHpOBaHUH 1
COBPEMEHHOM HAYYHOU KapTUHBI MHUpPA, B
HPAKTUYECKOH J1eATeIbHOCTH JIF0AeH

Pa3nen 2. (18 + 9 gaco = 27 vacos) MEXAHUKA

4 10.09. Mexanndeckoe aprkeare. OTHOCHUTEILHOCTh 1
MEXaHUUECKOT0 JIBUXKEHHUSI.

5 11.09. [Tepemerienue, CKOPOCTh, YCKOpEHHE

6 12.00. PaBHOMEPHOE MPSIMOIMHENHOE IBUKEHHIE 1

! 17.09. PaBHOYCKOpEHHOE IPSIMOIMHEMHOE IBUKEHUE 2

8 18.09

9 19.09. CBoOoaHOE MajiecHue. Y CKOpeHHe CBOOOTHOTO 1
naJICHUs

10 | 24.09. Kpusonuneiinoe nenxenue. J{BmxkeHne 1
MaTepHaIbHON TOUKH 110 OKPYKHOCTH

11 25.9. [IpuHuun oTHOCUTENBHOCTH [ anmunes. 1
HMHepuuaabHble CUCTEMBI OTCUETA.

12 | 26.00. ITepsbrii 3akoH HeroToHa 1

13 | 01.10. Macca tena. Cuna. [IpuHIIMT Cynepro3uiuy CHil. 1
Bropoii 3akoH HproTOHA 1711 MaTEpUAJIBHONW TOYKU

14 | 02.10. Tpetnii 3akoH HbIOTOHA JUIst MaT€PUAIBHBIX TOYEK 1

15 | 03.10. 2

16 08.10. 3aKoH BCEMUPHOTO TAroTeHus. Cuia TSXKECTH.
[TepBast kocMu4eckas CKOpOCTb

g 2818 Cuna ynpyrocrtu. 3akoH ['yka. Bec tena 2

19 15.10. Cuna tpenus. Koapounment tperns. Cuna 1
COTIPOTHUBIICHUS TP IBUYKCHUH TeJIa B KHUIKOCTH
WK Ta3e

20 16.10. [ToctynaTenbHoe U BpaliaTeabHOE ABMKEHUE 1
abcomroTHO TBEPAOTO Tena. MomeHT cuiibl. [Tneuo
CHJIBL. Y CJIOBHSI PABHOBECHSI TBEPJIOTO TEa

21 17.10. Hmnynbc MaTepuanbHONU TOYKH, CUCTEMBbI 2

22 22.10 MaTepUaibHbIX TOUYEK. MIMITybC cuibl. 3aKOH
COXpaHEeHHsI UMITYJIbca. PeakTHBHOE JIBUKCHUE




23 23.10 Pabota u momtHOCTh critbl. Kunetnueckas sHeprust 2

24 | 24.10. MaTepraabHOW TOUKH. Teopema 00 H3MEHEHUU
KUHETHYECKOW DHEPTUU

25 | 05.11 [TorenunanbHas 3ueprusd. llorenuunansuas sneprus | 1
yrIpyro 1eOpMHUPOBAHHON TPy KUHBI.
[TorennuanbHast SHEPrus Tena BOIU3U MOBEPXHOCTH
3emun

26 | 06.11. [ToTeHmanbHble U HETIOTEHIIMATbHBIE CUIIbI. CBS3b 1
paboThI HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM
MEXaHUYECKOW SHEPTHH CUCTEMBI Tell. 3aKOH
COXpaHCHHSI MEXaHUYECKON SHEPTUH

27 07.11. Jlabopatophnast padora Ne 1 «MccnenoBanue cBsizu 1
paboThI CHIIBI C U3BMEHEHHEM MEXaHHUECKOW YHEPTUN
TeJIa Ha MPUMEPE PACTSHKCHUSI PE3MHOBOTO JKIYTa

28 12.11. Pemenue 3anau. [loaroroBka Kk KOHTPOJIBHOU 1
pabore.

29 13.11. Konrpomnsnas padora Ne 1 mo teme «Kunemaruka. 1
Junamuka. 3akOHBI COXpaHEHHsI B MEXaHUKE»

30 |14.1L AHasnu3 KOHTPOJIbHOI paboTsl. Perenue 3amau. 1

Pazaen 3. (249 + 109 = 34 y)MOJIEKYJISAPHASA ®PU3UKA U TEPMOJINHAMHUKA

31 19.11. OCHOBHBIE TIOJI0KEHUS MOJIEKYJISIPHO-KMHETHYecKo | 1
teopun. bpoynosckoe nBmxkenue. Auddysus

32 20.11 Xapaktep JBMKECHUS U B3aUMOJCHCTBUS YaCTHIL 1
BeriecTBa. MoJienn CTpOCHUS Ta30B, KUAKOCTEH 1
TBEPJIBIX TET

33 21.11 Macca mosnexyi. KonnuecTBo BeliecTsa. 2

34 26.11 ITocTostHHAass ABoraapo

35 |27.11 TemoBoe paBHOBecue. Temneparypa u eé 1
uzMepenue. [llkana remneparyp Llenbcus

36 28.11. Nneansusiii raz B MKT. OcHoBHoe ypaBHeHne MKT 2

37 [03.12

38 | 04.12 AOcooTHas TeMITepaTypa Kak Mepa CpeIHei 2

39 |05.12 KMHETUYECKOW SHEPTUU IBUKEHUS MOJIEKYIL.
YpaBuenne Menneneesa-Kianeiipona

40 10.12. 3akoH JlanbToHA. ['a30BbIe 3aKOHBI 2

41 11.12 )

42 12.12. JlaGopatopnast pabora Ne2 «Uccnenopanue 1
3aBUCUMOCTH MEXJy TapaMeTpaMHu COCTOSHUS
Pa3peKESHHOTO ra3ay

43 17.12. W3omporieccsl B uaeansHOM rase u ux rpagpuyeckoe | 1
pe/ICTaBICHUE

44 18.12. BHyTpeHHss sHeprus TepMOIUHAMUYECKON CUCTEMBI | 2

45 19.12. 1 criocoObI e€ n3MeHeHus. Komn4yecTBo TeTIoTh 1
pabota. BHyTpeHHss SHEPTUsl OJJHOATOMHOI'O
UJICTHHOTO ra3a

46 | 24.12. Bup! Teronepenaun 1

47 25.12. VY nenpHast TEIUIOEMKOCTE BellecTBa. KomuuecTso 2

48 26.12. TEIJIOTHI TIPH Teruionepenayde. AanabaTHbIN MPOIIece

49 | 09.01. [TosTopHbIi nHCTPYKTaK 10 BXK. TlepBbiit 3akoH 2




50 14.01. TEPMOJMHAMUKH U €r0 MPUMEHEHHE K U30IpolieccaM

51 15.01. HeobOpartumocTs nporieccoB B mpupoae. Bropoit
3aKOH TePMOAMHAMUKHU

52 | 16.01. [puniyn aeiictus u KI1JI TernoBo ManmHel

53 21.01. [uxn Kapno u ero KI1J]

54 | 22.01. DKOJIOTHYECKHE TPOOIIEMBI TEITIOIHEPTETHKH

55 |23.01 [TapoobpazoBanue u konaeHcamus. Vcnapenue u

56 28.01. KHUIICHHE

57 29.01. AOCONIOTHAS 1 OTHOCUTEIIbHAS BIIAYXHOCTH BO3/TyXa.
Hacellennslii nap

58 30.01. Teépnoe Teno. Kpucramnmueckue u amopdHsbie Tema.

59 | 04.02. AHUN30TpoOIUs CBOMCTB KpUcTamioB. Kuakue
kpuctauibl. COBpeMEHHbBIC MaTepHAIIBI

60 | 05.02. [TnaBneHue M KpucTaUIM3aNUs. Y JelibHas TEIUIOTa

61 06.02. miaBiaeHus. Cyomumanus

62 11.02. O6o06maromuii ypok «MosekysipHas pusnka.
OCHOBBI TEPMOJIMHAMHKI

63 12.02. KonTponbrast padota Ne 2 o reme «MonekyspHas
¢du3uka. OCHOBBI TEPMOIMHAMHUKI)

64 13.02. AHamm3 KOHTPOIILHOM paboTsl. Pemenue 3amay.

Pa3nen 4. (22 u + 11 y) DI EKTPOAUHAMHUKA

65 18.02. DJekTpu3alus Teil. DJeKTpudeckuit 3apsa. [IBa Buaa
DIIEKTPHUYECKHX 3aPsI0B

66 19.02. [TpoBOAHUKY, TUANEKTPUKU U TIOTYTIPOBOTHUKH.
3aKOH COXpaHEHUsI HIIEKTPUIECKOTO 3apsaa

67 20.02 B3aunmopeiictBue 3apsanoB. 3akoH KyioHa.

68 | 25.02 TodeuHbli STEKTPUIESCKUAN 3apsiT

69 26.02. Hanpspx€HHOCTh 2nekTpuyeckoro nosst. [Ipuanun

70 | 27.02. CYNEpHO3ULIH JIEKTPUUECKUX noiei. JIunuu
HaIpsHKEHHOCTH

71 04.03. Pabora cun sanektpocraruyeckoro noss. [ToTenmnuman.
Pa3zHocTh moTEHIIMAIOB

72 | 05.08. ITpOBOAHMKY M TUDIIEKTPUKHU B HIEKTPOCTATUYECKOM
nosie. JImdneKTprudecKkasi MpOHUIIAeMOCTh

73 106.0s. OnekrpoéMkocTs. Konnencatop

74 | 11.03. ]

75 12.03. DNEKTPOEMKOCTD INIOCKOT0 KOHJEHCATOPA. DHEPTHUs
3apsDKEHHOTO KOHJIGHCAaTopa

76 13.03. JlaGopatopHas pabota Ne 3 "H3mepenue
AIEKTPOEMKOCTH KOHIeHCAaTOpa"

77 18.03. [TpyHIMI AEACTBUSA U IPUMEHEHHE KOHEHCATOPOB,
KOTIMPOBAJILHOTO arapara, CTpyHHOTro puHTepa.
DJeKkTpocTaTHuecKas 3amuTa. 3a3eMIeHne
AIIEKTPONpUOOPOB

78 19.03. Konrtponbnas padora Ne 3 o Teme
«DNEKTPOCTATUKA

79 120.03. AHaJnu3 KOHTPOJIbHOI paboTsl. Perenue 3a1au.




80 | 01.04. . 3

81 |o0204 BHCKTqueCFHH TOK, YCJIOBHS €T0 CYIIECTBOBAHHS.

82 03.04. [TocrosHHbIM TOK. Cuna Toka. Hanpsixenue.
Conportupnenue. 3akon Oma 111 ydyacTKa Lenu

83 08.04. [TocnenoBarenpHOE, MapaieIbHOE, CMEIIAHHOE 2

84 09.04. COCIMHCHHUE TIPOBOTHUKOB.

85 | 10.04. JlaGopatopnas pabota Ne 4 «M3yuenue cmemansoro | 1
COC/IMHECHUS PE3UCTOPOBY

86 | 15.04. PaboTa 1 MOIIHOCTB MEKTPHUECKOTO TOKA. 3aKOH 1
Jxoyns-Jlenna

87 16.04. 3akon OMa aJ1s IOJIHOM (3aMKHYTOI) anekTpudeckon | 1
nenid. KopoTkoe 3aMbIkaHue.

88 17.04. Jlaboparopuas pabota Ne 5 «3mepenne D/1C 1
MCTOYHHKA TOKA M €r0 BHyTPEHHETO
COIIPOTHBIICHUS

89 22.04. DNeKTpOHHAask IPOBOJIMMOCTh TBEPABIX METAILIOB. 1
3aBHCUMOCTh CONPOTHUBIICHHUS] METAJIOB OT
TemrepaTypbl. CBEpXIPOBOIMMOCTh

90 | 23.04. DJeKTpuvecKuil TOK B Bakyyme. CBOHCTBa 1
HIICKTPOHHBIX ITYYKOB

91 24.04. [TomynpoBOAHUKH, UX COOCTBEHHAs U TPUMECHAs 2

92 29.04. npoBoauMocTh. CBoOMCTBa p—N-TIepexoa.
[TonynpoBoTHUKOBEIE TIPHOOPHI

93 | 30.04. DJEeKTPUYECKUN TOK B PaCTBOpax M pacriaBax 1
AIIEKTPOIUTOB. DIEKTPOIUTHYECKAS TUCCOIIHALIHS.
DIIEKTPOIN3

94 06.05. DnekTpuyeckuil Tok B razax. CaMocTosTENbHBIN U 1
HECaMOCTOSTENbHBbIN pa3psaa. Monnus. [1nazma

95 | 07.05. DneKkTpuuecKue Npruoopsl U YCTPOMCTBA U UX 2

96 | 08.05. npakTudeckoe npuMenenue. [IpaBuia TexHukn
0e30macHOCTH

97 | 13.05 O6o6maroImumil ypok «JJNeKTpoJMHAMUKA) 1

98 14.05. Konrtponsnas padora Ne4 no teme «IlocTossHHBIN 1
NEKTpUYEeCKUi TOK. TOKHM B pa3inM4YHbIX Cpeax»

99 | 15.05 AHaI3 KOHTPOJIBHOM paboThl. Penenue 3a1au. 1

100 | 20.05 PezepaHblil ypok. O6o0matonuii ypok nmo remam 10 | 1
KJjacca

101 | 21.05 PezepaHblii ypok. O0oOmaronuii ypok nmo remam 10 | 1

102 | 22.05 KJacca

Hroro 102 gaca




11 KJIACC

No Hara Tema ypoka

n/n I1aH daxt

KomnnuectBo
4acoB

Pazpea 1. (11 u.) QJJIEKTPOAUHAMMUKA

1 02.09. ITepBuunslii nHCTpyKTaX 110 bXK. [TocTostHHBIC
MAarHUThl U KX B3aUMOJICHCTBHE. MaruHuTHoe 1moe.
Bektop MaruHuTHOM MHAYKUIMH. JIMNHUKM MarHUTHOM

UHIYKITUH

2 04.09. MaruutHo€ 1moJie MPOBOJHUKA C TOKOM. OMbIT
Opcrena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM

3 09.09. Jlaboparopnas pabota Ne 1 «/3yueHue MarHuTHOTo
T0JIsI KATYIIKH C TOKOM

4 11.09. JleficTBEe MarHUTHOTO TTOJISI HA MPOBOJHHUK C TOKOM.

Cuna Ammepa. JlaGoparopnas pabora Ne 2
«HccnenoBanue JIeHCTBHS MOCTOSTHHOTO MarHUTa Ha
pPaMKy ¢ TOKOM»

5 16.09. JleiicTBre MarHUTHOTO TOJISL HA ABIKYIILYIOCS
3apspkeHHyto yactuity. Cuna Jlopenma. Pabora cuibl
Jlopenna

6 18.09. DnexTpoMarauTHas HHAYKIHs. [ToTok BeKTOpa

MarHuTHOM uHAyKuu. IJC uHayKIuu. 3aK0H
AJIIEKTPOMATrHUTHOM MHAYKImU Papanes

7 23.09. JlaGopatopHas paborta Ne 3 «ccnenoBanue
SIBJICHHSL DJICKTPOMArHUTHON MHTYKIIHW)
8 25.09. WuayktuBHOCTh. SIBNeHne camonnaykuuu. 3/1C

CaAMOUHIAYKIH. 3HepI‘I/I$I MAardauTHOI'O ITOJIA
KaTYIIKK C TOKOM. 3J'I€KTpOMaFHI/ITHO€ I10JIC

9 02.10. TexHnuyeckue ycTpoiCcTBa U UX IPUMEHEHUE!
MIOCTOSTHHBIE MarHUTHI, SJIEKTPOMArHUTHI,
AIIEKTPOABHUraTelNb, YCKOPUTEIH FJIEMEHTAPHBIX
YacTHUI, UHAYKIIMOHHAS TIeYb

10 04.10. O6o6maromuii ypok «MaraHuTHoe mosie.
DJeKTpPOMArHUTHAS HHYKIIHSD
11 | 07.10. Konrtponsnas padoraNe 1 mo reme «MarHuTHoe

I10JIC. 3J'I€KTpOMaFHI/ITHa$[ HWHIYKOUS)

Paznean 2. (25 yacoB) KOJIEBAHUS 1 BOJIHBI

12 09.10. CB00OOIHBIE MEXAHUYECKUE KOJIEOAHMS.
["apmonmueckue Konebanus. Y paBHEHUE
rapMoHH4YecKnx kKonebanuii. [IpeBpaienue sHepruu

13 14.10. JlaGopatopHas pabota Ne 4 «ccnenoBanue
3aBHCUMOCTH TTEPHO/Ia MAIIBIX KOJIeOaHMii rpy3a Ha
HUTH OT JUTMHBI HUTH M MAacchl rpy3a»

14 |16.10 KonebarenbHblit kKoHTYp. CBOOOIHBIE




3IIEKTPOMArHUTHBIC KOJIeOaHusI B HACaIbHOM
K0JIeOaTeIbHOM KOHTYPE. AHAJIOTUS MEKIY
MEXaHHYECKUMH M DJIEKTPOMArHUTHBIMH
KOJIEOAHMSIMU

15 21.10. dopmyna TomcoHa. 3aKOH COXpaHEHHS YPHEPTUU B
UIeIbHOM K0Jie0aTeIbHOM KOHTYpE

16 23.10. [IpencraBnenue o 3aTyxaromux KoJIeOaHusIX.
BbIHyX/IeHHBIE MEXaHUYECKHE KOJICOaHNI.
Pe3onanc. BeiHyk/1€eHHBIE 2JIEKTPOMArHUTHBIE
KoJieOaHus

17 | 06.11. ITepemennsblil Tok. CHHYCOUJANIBHBIN IEPEMEHHBIN
TOK. MOIIHOCTh IEPEMEHHOT0 TOKa. AMIUIUTYIHOE U
JICMCTBYIOIIEE 3HAUCHHE CHJIBI TOKA U HANPSHKSHUS

18 08.11. Tpancdopmarop. [IpousBoacTBo, nepenaya u
noTpeOIeHNE SISKTPUIECKON YHEPTHU

19 11.11. VY CeTpoiCcTBO U IPAKTUUECKOE TPUMEHEHNE
AIIEKTPHUYECKOTO 3BOHKA, FEHEPATOpa IEPEMEHHOTO
TOKa, JIMHUH dJIeKTporiepead

20 13.11 DKOJIOTUYECKUE PUCKHU TTPH MPOU3BOJICTBE
anekTposHepruu. Kynbrypa ucnonab3oBaHus
DIIEKTPOIHEPTUHU B TIOBCEIHEBHOM KHU3HH

21 18.11. MexaHn4yeckue BOJHBI, yCIOBHS PaCIPOCTPaHEHUSI.
ITepuox. CxopocTb pacipOCTpaHEHUS U JIMHA
BouiHBL. [TonepeyHsie U MPoA0IbHBIC BOJIHBI

22 20.11. 3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3ByKa. Bricota
toHa. TemOp 3ByKa

23 | 2511 ONEeKTpOMarHUTHbIE BOJIHBI, UX CBOMCTBA U
ckopocTs. [1Ikana 31eKTpoMarHuTHBIX BOJIH

24 27.11. [IpuHuuMIBI pagnocBsA3u U TeneBueHus. Pazsurue
CpeACTB cBsA3U. Pannonokamms

25 | 02.12. Konrponbhas pabora Ne 2 «KosieGaHus U BOJHBD)

26 04.12. [IpsiMonuHetHOE pacipOoCTpaHEHUE CBETA B
OAHOPOJHOM cpene. TodyeuHblid HCTOYHMK cBeTa. JIyd
CBETa

27 | 09.12. OTtpakeHue cBeta. 3aKOHbBI OTPAKEHUS CBETA.
[TocTpoeHne n300pa’keHHi B INIOCKOM 3epKaJie

28 11.12. [Ipenomnenue ceera. [lonHOE BHYTpEeHHEE

29 16.12. oTpaxkeHue. [IpenenbHblil yroa noaHoro
BHYTPEHHETO OTPAXKCHHUS

30 18.12. JlaGopatopHas pabota Ne 5 «M3mepenue nokazaresns
PEJTOMIJICHUS CTEKIIa»

31 23.12. Jlunsel. [TocTpoenne n300pakeHuit B JIMH3E.

32 25.12. dopmysia TOHKOH JIMH3bI. Y BEJIMYEHUE JIMH3BI

33 13.01. [ToBTOpHBIN nHCTpYKTax 1o bX JlabopaTopHas
pabota Ne 6 «MccnenoBanue CBOWCTB U300paxeHU I
B JIMH33X»

34 15.01. Hucnepcus cBera. C0XKHBII cocTaB 6€7I0T0 CBETA.

I{Bet. JlabopaTopHas pabota Ne 7 «HabGmronenune
JUCTIEPCUU CBETa»




35 20.01. WNuTtepdepennus cera. udpakmus ceera. 1
Judpakumonnas pemeérka
36 22.01. [TonepeunocTs cBeTOBBIX BOJH. [lonmspuzarus ceera. | 1

OnTrueckue MpruOOPHI U YCTPOWCTBA U YCIOBUS UX
0€301aCHOT0 NPUMEHEHHUSI

Pa3znen 3. (4 gaca)

OCHOBBI CIEIIMAJIBHOM TEOPUHA OTHOCUTEJIBHOCTHA

37

27.01.

FpaHI/II_IBI IIPUMEHUMOCTHU KJ1aCCUYECKOM MEXaHUKH.
HOCTy.HaTBI CHGL[H&JIBHOIZ TCOpHUH OTHOCUTCIIbHOCTHU

1

38

29.01

OTHOCHUTEIHLHOCTD OIHOBPEMCHHOCTHU. 3aMeI[J'IeHI/Ie
BPCMCHH U COKPAIICHUC NJIMHBL

39

03.02.

OHeprusi U UMILYJIbC PEIATUBUCTCKON YaCTUIBL.
CBs13b Macchl € 3HEPTUEN U UMITYJILCOM. DHEPIHUS
HOKOsI

40

05.02.

KonTponbras padota Ne 3 «Ontuka. OCHOBEI
CHEIMAIBHON T€OPUHU OTHOCUTEIBHOCTI

Pa3nea 4. (15 vacoB) KBAHTOBAS ®U3UKA

41

10.02.

®oronsl. opmyna [Inanka. JHEprus U UMITYJIbC
dboToHa

42

12.02

OtkpsiTue u uccnenoBanue porordpdexra. OnbIThI
A.T. CroneroBa

43

17.02.

3akonbl porodddekra. YpaBHeHUEe DUHIITEHHA A5
doroaddekra. «Kpacnas rpannna» porordpdexra

44

19.02.

JlaBnenue cera. OnbiTel [1. H. JIeOGenena.
XUMHYECKOE IEUCTBUE CBETA

45

26.02.

TexHudeckue ycTpoiicTBa U MpaKTHYECKOE
npuMeHeHne: (oTO3IEMEHT, HOTOAATYHK, COTHETHAS
Oatapes, cBeroauoA. Pemenue 3amad mo reme
«JIeMEHThI KBAHTOBOM ONTUKH»

46

03.03.

Monens aroma Tomcona. OnbiTel Pesepdopaa o
paccessHUIO a-yacTull. [lnanerapHas Mojens atoma

47

05.03.

IToctynatel bopa

48

12.03.

W3nyuenue u nornouieHue GOTOHOB MPH NMEPEXOE
aToMa C OJHOTO YPOBHS SHEPTUU HA Apyroi. Bumsl
CIIEKTPOB

49

14.03.

BonHoBBIE cBOMCTBa yacTull. Bosubl ne bponis.
Kopnyckynsipao-BotHOBOM ayanu3m. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

50

17.03.

OtkpeiTHe paguoaktTuBHOCTH. OnbITH Pezepdopna
10 OTNPEEIICHUIO COCTaBa PaInOaKTUBHOTO
W3JIyYCHUS

51

19.03.

CgoiicTa anb(da-, 6era-, raMma-u3IydeHHUs.
Bnusinue pagnoakTUBHOCTH HA KUBbIE OpraHU3MBI

52

31.03

OTkpbITHE TPOTOHA U HelTpoHa. M3oTomsl. Anbpa-
pacnaji. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacna.
['amma-usnyudeHue

53

02.04.

DHeprusi CBSI3U HYKJIOHOB B siipe. SIIepHbIe peakiinu.
Anepubiit peaktop. [IpoOiaembl, TepCIEKTUBHI,
JKOJIOTMYECKHUE aCIEKThI SIAEPHOU YJHEPTETUKU

54

07.04..

3HeMeHTapHLIC YaCTHUIIEBI. OTKpBITI/IC MMO3UTpPOHA.




MeToapl HAOTIOACHUS U PETUCTPALIHT
aJIeMEHTapHbIX YacTull. Kpyribii cToi
«DyHIaMeHTaAJIbHBIE B3auMoAeHCcTBUA. EquHCTBO
(bu3MUeCKOil KApTUHBI MUPaY

55

09.04

Kontponbnas padora Ne 4 mo teme «KBaHToBast
buzukay

Pazpen S. (7 yacoB)JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

56

14.04.

Ortanel pa3BuTus actpoHoMud. [TpuknanHoe u
MHPOBO33PEHYECKOE 3HAUCHUE aCTPOHOMUU. By
3B&31HOTO Heba. Co3Be3aus, sipKue 3BE3/IbI,
IJIAHETHI, UX BUIUMOE aBrkeHne. ColHeuHas
cucreMa

57

16.04.

Conune. ConHeuHas akTUBHOCTE. MICTOYHUK
sHepruu CosiHIA U 3BE3]T

58

23.04.

3BE3/1bI, NX OCHOBHBIC XapaKTEPUCTUKH. 3BE3IbI
TJIaBHOM MMOCJIEI0BATEeNbHOCTU. BHYyTpeHHEe
ctpoenue 38&3/1. COBpEeMEHHBIC ITPEICTABICHHS O
MIPOMCXOXKACHUH | 3BoJifonnK CoJIHIIA U 3BE3]T

59

25.04.

Muneunsiii [lyTe — Hama ['anaktuka. [lonoxenue u
nemxkenne Comnuna B ['anaxtuke. I'amakTuku.
YUEpHbIe IBIPHI B siIpax TalaKTHUK

60

28.04.

Bcenennas. Paz6eranue ramaktuk. Teopus
bonbuioro B3psiBa. PenMKTOBOE U3IyUYEHHE.
MerarajlakTuka

61

30.04.

Hepemiennsie npo6ieMbl aCTPOHOMHH

62

05.05.

O06o01maromuii ypok mo temMe «JIeMEHThI
ACTPOHOMHMH U acTPODUZUKI))

Pasnen 6. (6 gaca)

OBOBIIAIOUIEE TIOBTOPEHUE+ pe3epBHOe BpeMst

63

07.05.

O6o6maromuii ypok. Ponbs ¢pusnku n acTpoHOMUH B
SKOHOMHUYECKOHN, TEXHOJOTHYECKOM, COIMAITLHON U
TUYECKOH cdhepax NesTeTbHOCTH YeJI0OBEKa

64

14.05.

O6o6maromuii ypok. Pons 1 mecto Gpusuku u
ACTPOHOMHH B COBPEMEHHOM Hay4YHOW KapTHHE MHpa

65

16.05.

O6o6maromuit ypok. Pois ¢pusndeckoii Teopuu B
(bopMHpOBaHUU MPEACTABIECHUHN 0 pU3HUECKON
KapTHHE MHUpa

66

19.05.

Ob6o6maromuit ypok. Mecto ¢pu3ndeckoit KapTUHbI
MUpa B 0011eM psAly COBPEMEHHBIX €CTECTBEHHO-
HaYYHBIX MTPEACTaBICHUNA O IPUPOJIE

67

21.05.

PesepBHBIil ypok. MarautHoe noie.
DJEeKTpOMarHuTHas UHAYKIHS

68

26.05.

Pe3zepBHbIii ypok. OnTtrka. OCHOBBI CIENUATIBHOMN
TEOPUU OTHOCHUTEJIBHOCTH

HUroro

68 yacoB




YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA

» ®usuka, 10 kmace/ Msxumes I'.41., byxosueB b.b., Corckuit H.H.; nmox penaknueit
[TapdentpeBoit H.A. Akinoneproe odmectBo «M3narenscTBo «IIpocBemieHuey
» ®usuka, 11 knace/ Mskumes I'.J1., byxosies b.b., Yapyrua B.M.; nox penpakuuei

[TapdentbeBoit H.A. Akinoneprnoe odmectBo «M3narenscTBo «IIpocBemieHuey

METOJAUYECKUE MATEPHUAJIbI JIS1 YYUTEJISL

Csernana Tuxomuposa: @usuka. 10-11 kiacc. Meronnueckue Matepualibl 11 yUUTENS.
bazoBblit u yrayonennsiii yposau. @I'OC https://www.labirint.

3abotuH B. A. 3-12 ®u3uka : KOHTPOJIb 3HAHUW, YMEHUN U HaBbIKOB yuyamuxcs 10—11 k.
0011e00pa3oBar. yUpeKACHUH : 0a30BbIiA U IPOQUII. YPOBHU : KH. IS yuutens / B. A.
3ab6otun, B. H. Komuccapos. — M. : I[Ipocsemenue, 2008. — 64 c.,

HIunos B. @. [ToypoyHoe miaHUpOBaHUE MTOATOTOBICHO K y4eOHUKY «Duzuka» mist 10
kyacca aBtopoB I'. fI. Mskuiesa, b. b. Byxosnesa, H. H. Corckoro u k yue6HuUKy
«Dwuzuka» st 11 kmacca aBropos I'. A. MskumeBa, UznarensctBo «lIpocBemenney, 2013

Caypos 0. A. ®usuka. [loypounsie pa3padotku. 10 kiace : mocobue st

obmeoopasosar. opranm3arnyii / 0. A. CaypoB. — 3-e u3j., mepepad. — M. :
[Tpoceemnienue, 2015.

Caypos 0. A. C21 ®usuka. [Toypounsie pazpadbotku. 11 kmacc : yue6. mocodue mms
o0meobpaszoBar. opranuzanuii : 6a3oBelil u yriryou. yposau / 0. A. CaypoB. — 4-¢ u3.

non. — M. : Tlpocsemenue, 2017.



HUD®POBBIE OGPA30BATEJIBHBIE PECYPCBI U PECYPCBI CETHU

UHTEPHET

1. http://www.school.edu.ru - opurmanbHbIi cepBep POCCUIHCKOTO MIKOIBLHOTO
o0OpazoBaHwUs.

2. http://festival.1september.ru — dectuBaip nexparornyeckux uae «1 ceHTaops» —
CaMbIil MacCOBBIN Tenarorndeckuii popym B Poccuu, KOTOPBIiL J1aeT BO3MOYKHOCTh
KQXJIOMY YYHUTEJIIIO PEJICTABUTh CBOIO IEJarOTUYECKYI0 HJICI0, Oy OJIMKOBATh
COOCTBEHHBIC METOIMYCCKHE Pa3paOOTKH, IMOICITUTHCS C KOJUIETaMU CBOUMHU
MPEJCTABICHUSMH O TIPEIO/IaBAaHHH.

3. http://www.riis.ru — MexxayHapoaHas o0pa3oBaTeibHas aCCOIHAIUS. 3a1auu —

COJICHCTBUE PA3BUTHIO OOPA30BaHMS B PA3IUYHBIX 00JIACTSIX.

4. https://www.metod-kopilka.ru/fizika.html — Buneoypoku, npe3eHTammuu, KOHCIICKTHI,
TECTBHI, IJTAHUPOBAHUE U JIP. MATEPUAIIBI 11O (PHU3HKE.

5. http://sverh-zadacha.ucoz.ru/index/0-76 — yueOHbie GHUIBMBI 110 HUIUKE 10
pazaenam.

6. http://metodportal.ru/articles/srednjaja-shkola — meToandeckuii moprai.

7. https://simplescience.ru/collection/video — ¢pu3nyeckue onbITH B OBITY.

8. https://resh.edu.ru — Poccuiickas anekTpoHHas IIKOIa
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