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MHNOACHUTEJIBHASA 3AITMCKA

[Iporpamma 1no ¢u3uke 6a30BOro ypoBHS Ha YpOBHE CpEIHEro oOuero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IMOJIOKEHMH M TpeOOBaHUM K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpasoBaTenbHON Tporpammel, TmpeAcTaBieHHbix B DPI'OC COO, a Takke ¢ yd€Ttom
(benepanpHOl pabouell IporpaMMbl BOCIHTaHHMS M KOHLENLUM IPENnojaBaHus y4eOHOro
npenmera «@Pu3uka» B 00pazoBaTeNbHBIX —opraHm3amnusx Poccwiickoir  Denepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxanue nporpaMMbl MO (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyvarommuxcs 10—11 kmaccoB mpu oOydeHun ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JEATEIbHOCTHOIO noaxoaa. [IporpamMma no ¢pusuke cOOTBETCTBYET
tpeboBanusiM ®PI'OC COO k mIaHUPyeMbIM JUYHOCTHBIM, MPEAMETHBIM M METanpeaMETHBIM
pesyibTataM OOy4YEeHHs, a TAaKKe YYUTHIBACT HEOOXOIMMOCTh pealu3allid MEXIPEIMETHBIX
cBsizell (U3UMKU C €CTEeCTBEHHO-HAYYHbIMHM YYeOHBIMM IpeaMeTaMu. B Hell ompenensorcs
OCHOBHBIC LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro OO0IIero odpa3zoBaHMUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOCHHS Kypca (HU3UKH: JHYHOCTHBIE, METalpeIMETHbIe, INpenIMeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o (hu3MKe BKIIOYAET:

® [UIAHUPYEMBbIE PE3YJIbTaThl OCBOECHUS Kypca (GU3UKU Ha 0a30BOM ypOBHE, B TOM UHCIIE

IPEIMETHBIEC PE3YJIbTATHI 110 T0/1aM O0yUEeHHUS;

e couepxkaHue yuyeOHoro nmpeamera «Pu3uKay 1o rogam 00ydeHuUs..

dwu3uka Kak HayKa 0 HauboJee 00X 3aKOHAX MPUPOIBI, BRICTYIAs B KAYECTBE YI4EOHOTO
MpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIH BKJIaJ B CHUCTEMY 3HaHHUI 00 OKpyXaloliem MUpe.
HIkonbHBI Kypc (U3MKM — CHCTEMOOOPA3yIOIIMNA [ €CTeCTBEHHO-HAyYHBIX Y4eOHBIX
MIPEIMETOB, IIOCKOJIBKY (PH3MUECKUE 3aKOHBI JIE)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, H3y4aeMbIX
XuMUen, Ouonoruel, pusnyeckor reorpadueir m actpoHoMuei. Mcmonb30BaHHE U aKTUBHOE
npUMEHeHHe (U3MUECKUX 3HAHMK ONpeAesieT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX
TEXHOJIOTMM B cdepe DSHEPreTUKH, TPAHCIOPTAa, OCBOEHUS KOCMOCA, IOJYYEHHUsS] HOBBIX
MaTepHaJIOB C 3aJJaHHBIMU CBOMCTBaMHU U Apyrux. M3yueHue Gu3nku BHOCUT OCHOBHOMW BKJIAJ B
(hopMHpOBaHKE €CTECTBEHHO-HAYYHOM KapTHHBI MHpa 00yJaromuxcs, B GopMupoBaHHe YMEHUIH
MPUMEHSTh HAYYHBIH METOJI TIO3HAHUS TIPH BHITIOJIHEHUH UMHU Y4eOHBIX HCCIICTOBAHUH.

B ocHOBY Kypca (u3uku 17151 ypOBHS CpeslHero o01iero oopa3oBaHus MOJIOKEH PsI UIeH,
KOTOpPbIE MO’KHO PacCMaTpUBATh KaK MPUHIIMITBI €r0 IIOCTPOCHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM C HEW KypC SBIISETCS JIOTUYECKU 3aBEPIUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3esioB (PU3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEl MaTepuall Kypca (U3NKU 00BEAUHEH BOKPYT
¢usnueckux Tteopuil. Beaymum B Kkypce sBiserca (OpMHUpPOBaHME TIPEACTaBICHUN O
CTPYKTYPHBIX YPOBHSIX MaTepHH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanoyaraeT UCHOIb30BaHUE T'YMAaHUTAPHOI'O
noTeHIHana (GU3NYecKorl HayKH, OCMBICIICHUE CBA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOIIECTBA,
a TaK)Ke ¢ MUPOBO33PEHYECKIMHU, HDABCTBEHHBIMU M SKOJIOTHIECKIMHU TIPOOTIEMaMH.

Hoes npuxnaonoul nanpasnennocmu. Kypce duszuku npeamnoigaraetT 3HaKOMCTBO € IHIMPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTUYECCKHUX MPUIIOKEHUH N3YIEHHBIX TEOPHI U 3aKOHOB.

Hoes skonozuzayuu peaausyercsi MOCPEICTBOM BBEAEHHUS 3JIEMEHTOB COJEpIKaHUs,
MOCBSAIIEHHBIX KOJIOIMYECKUM MpPoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C Pa3BUTHEM



TEXHUKHU U TEXHOJIOTUH, a TaKXkKe 00CyXIeHUs MPoOJIeM PallMOHATIBHOTO IPUPOIONOJIB30BAHUS U
HKOJIOTHYECKOI 0€301MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAMHU Kypca (HU3UKHM Ha yYpOBHE CpeIHEro oO0Imiero oOpa3oBaHUS
ABIAIOTCS (Qu3ndeckue TeopuH ((HOpMUpOBaHHE MPEACTABICHUA O CTPYKType HOCTPOCHHS
¢u3nyeckoi TeopuH, poid (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPEICTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONMCAHHS €CTECTBEHHO-
Hay4HBIX SIBJICHUH U IIPOLIECCOB).

CuCTeMHO-eSTEeNbHOCTHBIN MOIX0/ B Kypce (DPM3UKU pealn3yeTcs MPeKae BCETo 3a CUéT
OpTaHW3alluy IKCIIEPUMEHTAIBHON JeSTeTbHOCTH oOydatronuxcs. J{ims 6a30Boro ypoBHsS Kypca
(GU3MKN — 3TO HCHOJB30BAHUE CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX IKCIEPUMEHTOB U
nabopatopHbIX paboT, KOTOphIE B mporpamMme 1O (U3HKE OOBECIUHEHBI B OONIMI CITHMCOK
YYCHHUECKUX TMPaKTHUECKUX padoT. Bbiienenne B yka3aHHOM IepedyHe J1abopaTOpHBIX padoT,
MPOBOJUMBIX JJII KOHTPOJS M OLIEHKH, OCYIIECTBISCTCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporLecca UCX0/1d U3 0COOCHHOCTEH MIaHUPOBAHUS U OCHallleHus kabuHera ¢puzuku. [Ipu aTom
obecrieunBaeTCs OBJIAJCHHE OOYYAIOIIMMUCA YMEHHUSMH HPOBOJUTH KOCBEHHBIE H3MEPEHMS,
WCCIICZIOBAaHUSI 3aBUCUMOCTEH (M3MUECKUX BEIUYMH U TIOCTAaHOBKY OMNBITOB IO IPOBEPKE
MPEIOKEHHBIX THUITOTE3.

Bosbiioe BHMMaHue yAenseTcsl pelieHUI0 pacyE€THBIX U KadecTBEHHBIX 3a1ad. [Ipu sTom
JUI pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 3aJJaHHOM (PM3MYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh W3YYCHHBIE 3aKOHbI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjena
Kypca, TaK U UHTETPUPYS 3HAHUS U3 Pa3HBIX pas3zaesnoB. /s KauecTBEHHBIX 3a/1a4 MPUOPUTETOM
SABIISIIOTCSL 3aJaHUsl Ha OOBSCHEHHWE TPOTEKaHWS (U3NYECKUX SBICHHA M TPOIECCOB B
OKpy’Karollel >Ku3HU, TpeOyromue BblOOpa (u3nueckod MOAeNM JUIsl CUTyallud IPAKTHKO-
OPUEHTUPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanmsimu PI'OC COO Kk MaTepuaNbHO-TEXHUYECKOMY
obecrieueHHI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (DM3UKHM Ha YPOBHE CpEIHEro
o0miero o0pa3oBaHUs JOJHKEH M3y4daTbCs B YCJIOBUSX MPEIMETHOTO KaOuWHeTa (DM3MKKU WU B
YCIIOBUSIX WHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKIa. B kabuHeTe
(bU3MKN TOKHO OBITh HE00X0ANMOE JabopaTopHOE 000PYJOBAHUE JIJIsl BHIIOJIHEHUS YKAa3aHHBIX
B IporpamMme 1o (QHU3UKE YYCHHMYECKHX TMPAKTHUYECKUX paboT W JEeMOHCTPAIlMOHHOE
obopymoBaHue.

JleMoHCTpallMOHHOE 000pynoBaHHE (OPMHUPYETCS B COOTBETCTBUM C HPUHIUIIOM
MUHHMAaJIBHON JOCTATOYHOCTH M 00ECHeunBaeT MOCTAHOBKY IEPEUYMCIICHHBIX B MPOrpaMMe MO
(¢u3nKe KIOYEBBIX JEMOHCTpAlMH A MCCIEOBAaHMUSA H3y4aeMbIX SIBIEHMH U IIPOLECCOB,
SMIMPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHH.

JlabopaTtopHoe 00OpynOBaHUE ISl YUEHUYECKHX MPAaKTHUYECKUX paldoT (opMupyercs B
BUJIE TEMAaTUYECKUX KOMIUIEKTOB M oOecrneuuBaeTrcs B pacuére OAHOIO KOMIUIEKTa Ha JBYX
oOyyaromuxcsa. Temarndeckue KOMIUIEKTHI JaOOpaTOPHOro OOOpYJOBAaHUS MJOJKHBI OBITh
IIOCTPOEHBl Ha KOMILJIEKCHOM HCIOJIb30BaHUM AHAJIOIOBBIX U LU(PPOBBIX NMPUOOPOB, a TaKxke
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE LIU(POBBIX 1aOOpaTOpHil.

OCHOBHBIMU LIETISIMH U3Y4EHUS (PU3UKHU B 001IEM 00pa30BaHUU SIBISIOTCS:

e (dopMupoBaHHE HUHTEpeca M CTPEMJICHUS OOYYAIOUIMXCS K HaydyHOMY H3YyYEHUIO

NPUPOIBI, Pa3BUTHE UX WHTEIUICKTYAJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
® Dpa3BUTHE TMPEJACTABIEHUH O HAaydyHOM MeETOe TO3HaHUus U (OpPMHUpPOBAHUE
HCCIIEIOBATENILCKOTO OTHOIIEHUS K OKPY)KAIOIINM SIBIICHHSIM;



(dbopMHpOBaHHE HAYYHOTO MUPOBO33PEHUS KaK Pe3ysibTaTa U3y4CHHS OCHOB CTPOCHHS
MaTepud U GyHIaMEHTAIBHBIX 3aKOHOB (DPU3UKH;

dbopmupoBaHUE YMEHHIA OOBSCHSTD SBJICHHS C CIIOJIb30BaHHEM (DU3NICCKUX 3HAHUN U
HAYYHBIX JI0KA3aTEILCTB;

(dbopMHpOBaHUE TPEACTABICHUN O PO (DU3HMKH I Pa3BUTHS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU W TEXHOJOTHH.

JlocTuxkeHne 3TUX Iiesied oOecreyrBaeTCsl PeleHUEeM CIEAYIONMX 3aJad B IPOLEecce
M3Y4YeHUS Kypca (U3UKU HA YPOBHE CPEeIHEro 001Iero oopa3oBaHus:

MpuoOpeTEeHNEe CUCTEMBI 3HAHWK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYISIPHYIO (PU3UKY, SJEKTPOANHAMHKY, KBAHTOBYIO
(GU3HKY ¥ 3JIEMEHTHI aCTPOPU3NKH;

dbopMupoBaHHE YMEHUN TMPUMEHATh TEOPETUYECKUE 3HAHUS Ui OOBSCHEHUS
(U3MYECKUX SIBIICHUM B TPUPOJE U ISl NPUHATHA TPAKTUYCCKUX PEHICHUN B
IMOBCEIHEBHOM KU3HU,

OCBOCHHE CIOCOOOB peIICHHsI Pa3IMYHBIX 3a/Jad C SBHO 3aJlaHHOW (DHU3MUecKoi
MOJCNBIO, 3a/ad, IOJPa3yMEBAIOIINX CaMOCTOATEILHOE CO3JIaHue (U3UUECKOU
MOJEJIH, aJIEKBaTHOW YCIIOBHSIM 3a]1a4u;

MOHUMaHWEe (PU3MUYECKUX OCHOB M TMPHUHIIMIIOB JACHCTBUSA TEXHHUYECKHX YCTPOWUCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHMS Ha OKPYKAIOLIYIO CPELY;

OBJIQJICHUE METOJaMU CaMOCTOSTEJIbHOTO TUIAHUPOBAHMS M MPOBEIACHUS (HU3UICCKUX
DKCIIEPUMEHTOB, aHAJM3a W  WHTEpHIpeTanud  HUHOOpPMAMH,  ONPEACIICHUSI
JIOCTOBEPHOCTH TIOJIYICHHOTO Pe3yiIbTaTa;

CO3/ITaHUE YCIIOBUM JJI Pa3BUTUSI YMEHHUM MPOEKTHO-UCCIIEA0BATENIbCKOM, TBOPUECKOM
JIeSITeIbHOCTH.

Ha usyuenue ¢usuku (0a30BbI ypoBEeHb) Ha ypOBHE CpEAHEro 00IIero oOpa3oBaHUA
orBoautcs 136 vacos: B 10 kinacce — 68 yacoB (2 yaca B Heneno), B 11 kiacce — 68 yacoB (2
yaca B HEJICIIO).

[penyaraemslii B mporpamme 1o Gu3UKe nepeueHb Jab0paTOPHBIX U MPAKTUYECKUX padoT
SIBIISICTCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOp MpoBeNeHHs J1a0OpaTOPHBIX paboT H

OIIBITOB C y‘IéTOM HHAWBUYAJIBbHBIX 0cOoOeHHOCTEHN 06y‘~IaIOH_II/IXC$I.



COIEPKAHUE OBYYEHUA
10 KJIACC

Pazgea 1. @usuka ¥ MeTOAbl HAYYHOI' O MO3HAHUS
®uzuka — Hayka o mpupoje. Haydnple MeToAbl MO3HaHUS OKpy)Karomiero mupa. Poinb
SKCTIEPUMEHTA M TEOPUH B TIPOIIECCe MTO3HAHUS MPUPOJIBI. DKCTIEPUMEHT B (PU3HKE.
MonenupoBanue Qu3ndeckux sBJIeHHU U npoueccoB. Hayunbsie runores3sl. Ousznueckue
3aKOHBI ¥ TEOPUU. | paHUIIBI MPUMEHUMOCTH (PU3MUECKHX 3aKOHOB. [IpHHIINIT COOTBETCTBHUS.

Ponp m mecto ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOH HaydyHOW KapTUHBI MUpa, B
IIPAKTUYECKOH NEATEIbHOCTH JIIOIEH.

Jlemoncmpayuu

Amnanorosble 1 HU(POBBIE U3MEPHUTENbHBIE TPUOOPHI, KOMITBIOTEPHBIE JATUHUKH.

Pa3nes 2. Mexanuka

Tema 1. Kunemamuxka

Mexannyeckoe nBrkeHHe. OTHOCHTENBHOCTh MEXaHWYeCKoro JABmxkeHus. Cucrema
otcuéta. Tpaekropus.

[lepemenienue, ckopocTh (CpedHssi CKOPOCTb, MTHOBEHHAasi CKOPOCTb) U YCKOpEHHE
MaTepuaIbHOM TOUYKH, UX MPOEKIIMH HA OCHU CUCTeMBbI KoopAuHaT. ClIOKEHUE MepeMEeIeHU 1
CJI0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsMONMHEIHOe nBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHHS, ITyTH U TIEpEMEIEHUS MaTepUaTbHON TOYKH OT BPEMEHHU.

CBobonHOe majeHne. Y CKopeHne CBOOOIHOTO MaAeHHS.

KpuBonunerinoe nBuxkeHue. JIBH>KeHME MATEpHAIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM MO MOJYJI0 CKOPOCTBIO. YTIJIOBas CKOPOCTb, JMHEHHas CKOpocThb. llepuon m
yacTtoTa oopameHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHudeckne YCTpPOWCTBA H MPAKTUYECKOE MPUMEHEHUE: CHUJAOMETp, JABUKCHUE
CHaps/0B, LIEMHbIE U PEMEHHBIE NTEpEIaYH.

Jlemoncmpayuu

Mopenb cuctemMbl 0TCUETA, WILUTFOCTPALIMS KHHEMATUYECKUX XapaKTEPUCTHK JBUKCHUSI.

[Ipeobpa3oBanue IBUKEHUI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[lagenuie Ten B BO31yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habutoienne aBm>xeHus Tena, OpOIIEHHOro MO YIIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaACHUS.

HampaBnenue ckopocTH npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yueHne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPE/IeNIEHNUs MTHOBEHHON CKOPOCTH.
UccnenoBanue  COOTHONICHHWS ~ MEXIYy  MYTAMH,  [POWICHHBIMH  TEJIOM  3a

MIOCJIEI0BATENIBHBIE PABHBIE IPOMEXKYTKM BPEMEHUM IPU PABHOYCKOPEHHOM JBHJKEHHH C
HAa4YaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

M3ydenue qBUKEHUS MIapuKa B BI3KOM )KUIKOCTH.
Nzydenue nBuxeHus tena, OpOIIEHHOTO TOPHU3OHTAIIBHO.
Tema 2. Junamuxa

[Tpunnun otHocutensHOCTH [Manuites. [lepsslit 3akoH HeroToHA. MHEpHnanpHble CUCTEMBI
OTCu€Ta.



Macca tena. Cwuna. Ilpunuun cynepno3unuu cui. Bropoit 3akoH HerooTona miist
MartepuaabHOi Touku. TpeTuil 3akoH HploToHA 11711 MaTepuaibHBIX TOUYEK.

3akoH BcemupHOTo TsaroteHus. Cuna tspkectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Buabl Tpenust (1okosi, cKoybkeHus, kaueHus). Cuna Tpenus. Cyxoe TpeHHeE.
Cuna TpeHUs CKOJBKEHHUS U cuia TpeHus nokos. KoaddumumenT tperns. Cruia COMpOTHBIICHUS
MIpU ABUKEHUU TeJIa B )KUJKOCTHU WM rase.

[locTynarenbHOE U BpallaTelbHOE ABUKEHNE a0COIIOTHO TBEPIOTO Tea.

MoMEHT CHIBl OTHOCUTENBHO OCH BpamieHus. [lnedo cumbl. YcimoBus paBHOBECHS
TBEPJOTO TENA.

TexHudeckne yCTpOMCTBA W TNPAKTUYECKOE MPUMEHEHHE: TMOAMIUITHUKY, JBHKCHUE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepUHH.

CpaBHeHHME MacC B3aMMOICUCTBYIOIINX TEl.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

CnoxxeHue CHilL.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JehopMariuu.

HeBecomocts. Bec Tena npu yCKOpEHHOM MOIbEME U TTAJICHHUH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKEHHUS.

VYcnoBust paBHOBecHs TBEPOTO Tenna. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, iabopamoptvie pabomoi

Nzydenne nBuxeHust Opycka 1Mo HaKJIOHHOM MIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYKHUHE U PE3UHOBOM
obpasiie, oT ux aedopmaluu.

UccnenoBanue ycnoBuii paBHOBECHS TBEPOTO TENA, UMEIOIIETO OCh BPAILICHHUS.

Tema 3. 3akonvt coxpanenus 6 MexaHuke

Nmnynbc MatepuanbHO TOUKH (Tea), CHCTEMbl MaTepUaIbHBIX ToYeK. MIMIynbe Cuibl 1
M3MEHEHHE UMITYJIbCca Tella. 3aKOH COXPaHEeHUs UMITyJibca. PeakTHBHOE IBUKEHUE.

PaGota cuibl. MOIIHOCTE CHUITBI.

Kunernyeckass sHeprus MaTepuaibHOW TOYKH. TeopeMa 00 M3MEHEHHH KHHETUYECKOM
SHEPTHH.

[TorenumnanbHast sHeprusd. [loreHnnanbHas SHEprus ynpyro 1eGopMUpOBAHHON MPYKUHBL.
[NoTennuanpHas 3HEprusi Teia BOIU3U MOBEPXHOCTH 3EMITH.

[ToTenmanpHbie U HEMOTEHIMAJIbHBIE CUJIBL. CBS3b paOOThl HEMOTEHIMATBHBIX CHJI C
W3MEHEHUEM MEXaHWYECKOW SHEPIrUU CUCTEMBI Tell. 3aKOH COXPAHEHUSI MEXaHUUYECKOW SHEPTHH.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckrue yCTpoOMCTBa M NMPAKTHUYECKOE MPUMEHEHHE: BOJOMET, KOMEP, MPYKUHHBINA
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE ABUKEHUE.

[lepexon nmoTeHLMAIbHON YHEPTUU B KHHETUUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptulie pabomoi



N3yuenue aOCONOTHO HEYNPYroro yaapa C MOMOIIbIO JBYX OJMHAKOBBIX HHTSHBIX
MasITHUKOB.

UccnenoBanue cBsi3u pabOTHI CWIBI ¢ M3MEHEHHEM MEXaHMYECKOM HIHEpPruuM Tejia Ha
IpUMepE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MoJsiekyasipHasi pu3MKa M TepMOAMHAMHUKA

Tema 1. Ocnogvl MONEKYNAPHO-KUHEMUYECKOU Meopun

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KUHETHUECKOW TEOPUHU U UX OMBITHOE 00OCHOBAHUE.
BpoynoBckoe nBumxenue. Huddys3us. Xapakrtep IBUKEHHS U B3aUMOJACHCTBUS YaCTHUIL
BelecTBa. MoJenN CTPOSHHs Ta30B, KUIKOCTEH M TBEPABIX Tel U OOBACHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE ATUX Mojelieid. Macca u pasmepsl Monekyn. KoimdecTBo BemiecTsa.
[locTostnHast ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usMmepenue. lllkana remneparyp Llenascus.

Mogene uneanbHOoro raza. OCHOBHOE ypaBHEHHE MOJEKYISIPHO-KMHETUYECKONW TEOpPUU
ujeanbHOro ra3a. AOCONIOTHas TemrmepaTypa Kak Mepa CpeqHell KHHETUYEeCKOW »HEepruu
TEIUIOBOrO JBWXKEHMs dactul Traza. [llkama temnepatyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBaenue MenneneeBa—Knaneiipona. 3akon [lanpToHa. M3omporecchl B UACaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduueckoe mpeacTaBieHne U30MPOIIECCOB: H30TEpMa,
M30x0pa, n3obapa.

TexHuyeckue ycTpoHCTBa U MPaKTUUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BemiecTBa, ¢ororpaduu  MOJEKYI
OpPraHUYECKHUX COCTHUHEHUI.

OmnpITel 10 1B GY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO JIBHKCHHS.

Mogens onbita ILlTepHa.

OnBITHI, JOKA3BIBAIOIINE CYIICCTBOBAHNE MEKMOJICKYJISIPHOTO B3aUMOICHCTBHUSA.

Mopaenb, HIUTIOCTPUPYIOLIAsk IPUPOLY IaBJICHHS ra3a Ha CTEHKHU COCyAa.

OnBITHI, WILTIOCTPUPYIOUTUE YPABHEHUE COCTOSIHUS UJI€aTIbHOTO T'a3a, U30IPOIIECCHI.

Yuenuueckuiui sxcnepumenm, n1abopamopnule pabomoi

Omnpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATe Ha OCHOBE M3MEpeHHH 00BEMa
KOMHATBHI, IaBJICHUS U TEMIIEpaTyphl BO3/1yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEX/1y ITapaMeTpaMy COCTOSHUS pa3peKEHHOIo rasa.

Tema 2. Ocnoevl mepmoounamuxu

TepmonuHamuueckass cucteMa. BHYTpEHHsAS >HEpruss TEPMOAMHAMHYECKOW CUCTEMBI H
croco6Ob! e€ n3MeHeHus. KonnyectBo TemioTsl U pabota. BHyTpeHHss 3HEprusi OAHOATOMHOTO
WJIeaJbHOTO Ta3a. Busl Teronepenayu: TEIIONPOBOIHOCTh, KOHBEKIIUS, U3TydeHHE. Y JenbHas
TEIUIOEMKOCTH BellecTBa. KonyecTBO TEMIOTH pHU TeIIoNepeayde.

[lonsitue o0 aamabatHoM mpornecce. IlepBoiii 3akoH TepmoauHamuku. [Ipumenenue
MEPBOTO 3aKOHA TEPMOJUHAMUKY K u3onporeccam. [ paduueckas uaTeprnperanus paboThl rasa.

Bropoii 3akon TepmoauHamMuki. HeoOpaTUMOCTh TIPOIIECCOB B MPUPO/IEL.

TeroBeie MamuHb!. [IpuHIUIBL ASCTBHS TEMIOBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUH B
TEIUIOBLIX MamuHaX. Koadduiment noneznoro aeiicteusi teruioBoit Mammubel. [{ukn Kapao u
ero Kod(pPUIMEHT MOJIE3HOTO ACUCTBUS. DKOJOTUYECKHIE MPOOIEMBI TETUIOIHEPT €TUKH.

TexHuueckue YCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHUE: JIBUTaTellb BHYTPEHHETO
CropaHus, OBITOBOM XOJOIUIBHUK, KOHIUIIMOHED.



Jlemoncmpayuu

V3meHeHne BHYTpeHHEH SHEpruM Teja NMPH COBEPIICHHM paboThI: BBUIET MPOOKU U3
OYTBUIKM TIOJ| NIEHCTBHEM C)KaTOTO BO3/yXa, HarpeBaHwe >(upa B JATyHHOU TpyOKe myTEM
TpeHUs (BUICOAEMOHCTPAIINSA).

N3MmeHeHne BHyTpeHHEN 3HEPTUHU (TeMIepaTypsl) Tea IpU TEIUIONepeaade.

OnbIT 10 aAabaTHOMY PaCIIUPEHUIO BO3/1yXa (OMBIT C BO3YLIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, TBUTATENsl BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO JBUTATES.

Yuenuueckuiu sxcnepumenm, 1a6opamopHrvie pabomul

N3mepenue ynenbHOU TEMITOEMKOCTH.

Tema 3. Acpezammnsie cocmoanus eeuwecmea. Dazosvie nepexoovt

[TapooGpazoBanue wu koHaeHcanus. Hcnmapenue u  kumneHue. AOCOJTIOTHasT U
OTHOCHTEJIbHAS BIaKHOCTh BO3ayxa. HachlmeHHbli nap. YaenbHas TemioTa nmapoodpa3oBaHusl.
3aBUCHUMOCTb TEMIIEPATYPbl KUIIEHUS OT JABJICHHUS.

Teépnoe Teno. Kpucrannuueckue u amopdHblie Tena. AHU30TPOIUS CBOMCTB KPUCTAIIIOB.

Kunkue kpuctamibl. CoBpeMeHHbIE Martepuanbl. I[lnaBneHue W Kpuctauzauus. YaelbHas
TerutoTa masieHus. CyonmuManus.

VYpaBHeHUE TEIIOBOTO OaiaHca.
TexHuueckue yCTpOWCTBA M TMPAKTHYECKOE MPUMEHEHHE: TUTPOMETP H TCHUXPOMETP,

KaJIOpuMeTp, TCXHOJIOI'NH MOJIy4YCHHUA COBPCMCHHBIX MaTCpuajioB, B TOM quCiIe
HaHOMAaTCprajaioB, U HAHOTECXHOJIOTHUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noHM>XEHHOM JaBJICHHUH.

CriocoObI U3MEpEeHUs BIaKHOCTH.

Habntoienne HarpeBaHus U IJIAaBICHUS KPUCTANIMYECKOTO BEILIECTRA.
JleMoHCTpanus KpUCTaJIOB.

Yuenuueckuiu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue oTHOCUTEIBHON BIaKHOCTH BO3IyXa.

Pa3znen 4. DiiekTpoauHamMmnka

Tema 1. Dnekmpocmamuka

Onextpuzauuss Tel. OJEKTpUYeCKUH 3apsai. /[IBa Buzga DSIEKTPUUECKHUX  3apsiioB.
[IpoBoAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHMSI SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiicteue 3apspoB.  3akoH  Kynona. TodeuHelld  dnekTpUyecKuM — 3apsa.
Onextpuueckoe nosie. HanpsokéHHocTh 3nexTpuueckoro mnosid. [IpuHuun cynepno3unuu
INEKTPUYECKUX NMOJIEH. JINHNN HANPSYKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cunm oanekrpoctarmueckoro mnons. [lorennuman. Pa3HOCTP  MOTEHIMAJOB.
[IpoBOHMKYM M IUDIIEKTPUKH B DJIEKTPOCTATUYECKOM IToJIe. [ManexkTpudeckas MIpOHUIIAEMOCTb.

OnextpoéMkocTs. KonzmeHcaTop. DIEKTpOEMKOCTh IUIOCKOTO KOHAEHCATOpa. OHEPrus
3apsKEHHOI0 KOHJIEHCATOPA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHUE: 3JIEKTPOCKOII, 3JIEKTPOMETD,
JIEKTPOCTaTUYECKas 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHIAEHCATOP, KOMHPOBAIHHBIN
amnmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCTpoUCTBO U IPUHIUI ACUCTBUS JIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEIL.



DIIEKTPUYECKOE TT0JIE 3aPsIKEHHBIX TEL.

[IpoBOIHMKH B AIEKTPOCTATUYECKOM IIOJIE.

DIEeKTpOCTaTUYECKas 3aIlUTA.

JIMBNEeKTPUKHU B 31€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAJd IUJIaCTHH,
pPacCTOSTHUS MEXKy HUMU U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOI0 KOHJIEHCATOPA.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3mepenue 3meKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit anexkmpuueckuii mox. Toxu 6 paznuuneix cpedax

DIIEKTPUYECKUI TOK. YCIOBUSI CYIIECTBOBAHHUS JICKTPHUUECKOTO TOKA. MICTOYHMKM TOKa.
Cuiia Toka. [locTOAHHBIN TOK.

Hanpsixenue. 3akon Oma a1 y4acTka Leru.

DIIeKTpUYECKOe COTIPOTHUBJICHUE. VYnensHoe COTIPOTHUBIIEHUE BEIIECTBA.
[locnenoarenbHOE, NapaIEIbHOE, CMEIIAHHOE COEUHEHNE ITPOBOIHUKOB.

Pabora snexTpuueckoro Toka. 3akoH Jxoyns—JIenma. MOIMHOCTD 3JIEKTPUYECKOTO TOKA.

DIEeKTPOABUKYIIASL CHJIa M BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH OmMa aJis
TTOJTHOU (3aMKHYTOM) 2JIeKTpruecko nenu. KopoTkoe 3aMbIkaHUE.

DJIEKTPOHHAs MPOBOIUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIICHUS METAJIJIOB
oT Temreparypbl. CBEpXIIpOBOAUMOCTb.

DIIeKTpUYECKU TOK B Bakyyme. CBONCTBA 3JIEKTPOHHBIX ITyYKOB.

[MonympoBonnuku. CoOCTBEHHAass W TPUMECHas MPOBOJUMOCTh IOJYIPOBOIHUKOB.
CsoiicTBa p—n-niepexona. [lomynpoBogHUKOBBIE TPHOOPHI.

DJIEKTPUYECKU TOK B pacTBOpax M paciuiaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCOIUAIUS. DIEKTPOIIN3.

DJIeKTpUYECKUl TOK B razax. CaMOCTOSATENIbHBIA U HECAMOCTOSATENIbHBIN pa3psaa. MonHus.
[Ina3ma.

TexHudeckne yCTpOMCTBA M TMPAKTHUYECKOE TMPUMEHEHHE: aMIIEPMETP, BOJBTMETD,
peocTaT, HCTOYHUKHM TOKa, OJJIEKTpOHArpeBaTeNbHbIE MPHOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpPHI, TEPMOMETP CONMPOTHBIICHHS, BAaKyyMHBIA JHOJ, TEPMHUCTOPHI U (POTOPE3UCTOPHI,
MTOJIYITPOBOJHUKOBBINA TNOJ, FaJIbBaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX ITPOBOJHUKOB OT JUJIMHBI, IUIOHIAAN
MONEPEYHOI0 CEUEHUsI U MaTepuaa.

CwmenranHoe coeIMHEHUE TTPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3JIeKTpoABMKYIIEH cuiibl. KOpoTkoe 3aMbIKaHHME TalbBAHUYECKOTO
3JI€MEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTD 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 IpOBOJUMOCTh BO3yXa.

OnHOCTOPOHHSS TPOBOAUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

N3yuenune cMemaHHOTO COeAMHEHUST PE3UCTOPOB.

N3mepenne  3IEKTpOABMKYLIEH CHJIBI  HCTOYHMKA TOKa M €r0  BHYTPEHHErO
CONPOTHUBIICHUS.



Habmronenue snexrposnnsa.

MesknpeaMeTHble CBI3U

N3yuenmne xypca ¢usukn 6azoBoro ypoBHsS B 10 Kiacce OCYIIECTBISIETCS C y4ETOM
COJCpXKATEIbHBIX MEXIIPEIMETHBIX CBSI3e C KypcaMHu MaTeMaTHKH, OMOJIOTHH, XHMMHU,
reorpauu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nousimusi, CBS3aHHBIE C W3YYEHMEM METOJOB HAyYHOrO IO3HAHMS:
sBJICHHE, Hay4HbIM (akr, rumoresa, (uzuyeckas BeIMYMHA, 3aKOH, TeOpus, HaOJroAeHue,
9KCIIEPUMEHT, MOJIETIMPOBAHUE, MOJIEIIb, U3MEPEHHE.

Mamemamuxa: penieHHMEe CHUCTEMbl YpaBHEHHMM, JMHeWHas ¢yHKuus, napadoia,
runepOosia, X rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHEe (PYHKIMU: CHHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKJIECTBO, BEKTOPhl M HUX IPOEKLUHMH Ha OCHU
KOOp/IMHAT, CII0)KEHUE BEKTOPOB.

buonoeus: Mexanudeckoe JBMKEHHE B JKUBOW mpupoje, tuddysus, ocMoc, TEII000MEH
KUBBIX OPTaHU3MOB (BU[bI TEILIONEPEIAYH, TEIJIOBOE PABHOBECHE), IJIEKTPUUECKUE SBJICHUS B
JKWBOU MPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOWMCTBAa TBEPABIX TeN, XUAKOCTEH U Ta30B, AJIEKTPUUYECKUE
CBOWCTBAa METAJJIOB, HJIEKTPOJIUTUYECKAs IUCCOLUALIMS, TaJbBaHHUKA.

I'eoepaghus: BIaKHOCTh BO3IyXa, BETPbI, 0apOMETp, TEPMOMETD.

Texnonoeus: npeoOpa3oBaHUE ABMKEHUM C UCIOIB30BAHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, TMOAMUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHHUs HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET W Jpyrue), JBHUTaTellb BHYTPEHHErO0 CropaHusi, MapoBas TypOWHa, OBITOBOH
XOJOAWIBHUK, KOHAUIMOHEP, TEXHOJIOIMHU TOJIyYEHHUs] COBPEMEHHBIX MaTepHallOB, B TOM YHCIIE
HAaHOMATEpUaAJIOB, W  HAHOTEXHOJOTWH,  DJEKTPOCTaTHYECKass  3allUuTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTEINIbHBIE IIPUOOPBI, FAJIbBAaHUKA.

11 KUIACC

Pa3znea 4. DiiekTpoauHaMuKa

Tema 3. Maznummnoe none. INeKmMpOMaAZHUMHAA UHOYKUUA

[TocrosinHbie MarHuThl. B3aumoaeHCTBUE NOCTOSIHHBIX MarHuTOB. MarHuTHoe ToJie.
Bekrop marauTHOM UHAYKIMU. [[pyHIUMIT Cynepno3ulIMM MarHUTHBIX MOJIe. JINHUM MarHUTHOM
uHAyKIMU. KapTuHa AMHUi MarHUTHOM MHYKIIUU TOJISI TOCTOSIHHBIX MarHUTOB.

MarnuTHOE 10JIe IPOBOJAHUKA C TOKOM. KapTuHa JIMHHANA WHAYKIMM MarHUTHOTO IIOJIS
JUIMHHOTO TPsIMOTO IMPOBOJIHUKA M 3aMKHYTOI'O KOJIBLIEBOTO IMPOBOJIHUKA, KATYIIKH C TOKOM.
OmnsIT OpcTena. BzaumozeiicTBie NPOBOJHUKOB C TOKOM.

Cuna Amniepa, €€ MOZlyJlb U HaIllpaBIICHHE.

Cuna Jlopenna, €€ Moayinb W HampaBieHHE. J[BH)KEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJAHOM MarHutHoM nosie. Pab6ora cuiel Jlopenna.

SBneHue HIEKTPOMArHUTHOM MHAYKUMH. [lOoTOK BeKTOpa MarHUTHOW HWHIYKLUU.
DNEeKTPOABMKYIIAS CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON MHAyKuuu Papanes.

BuxpeBoe anekTpuueckoe moisie. DIEKTPOABIKYIIAs CHUa HHAYKIUH B TNPOBOJHUKE,
JBUKYILIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHMTHOM IIOJIE.

[IpaBuno JleHna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOJBHKYILAS CHJIa CAMOUHIYKIUU.



OHeprusi MarHuTHOTO TOJIL KaTYyIIKHA C TOKOM.

DNeKTpOMarHUTHOE MOJIE.

TexHuueckue ycTpoiicTBa M NPAKTHUECKOE IPUMEHEHHE: TIOCTOSIHHBIE MAarHUTBHI,
3JIEKTPOMArHMTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN 3IEMEHTAPHBIX YACTHLI, UHAYKIMOHHAS M1€Yb.

Jlemoncmpayuu

OmnsIT DpcTena.

OTKJIOHEHUE FIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHAYKIIUU MAarHUTHOTO TOJIS.

B3anMopeiicTBre 1ByX MPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

[erictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBrieHME PNEKTPOMAarHUTHOW MHAYKITUH.

IIpaBumno JleHna.

3aBUCUMOCTD 3JIEKTPOJBUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHUS MarHUTHOTO
MOTOKa.

SIBiieHME CaMOMHIYKIIUY.

Yuenuueckuui sxcnepumenm, n1abopamopnule pabomoi

N3yueHne MarHuTHOTO MOJIsL KaTYHIIKUA ¢ TOKOM.

UccnenoBanue AeiicTBUSI TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBICHUS 2J€KTPOMArHUTHOM MHIYKIUU.

Pa3nen 5. Kosed0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazcHuUmHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MexaHWUYecKWe Konebanus. [‘apMmoHmuUeckue
koneOanuda. Ilepuon, wacrota, ammuutyga U (as3a koneGanuil. I[lpyXHHHBII MasTHUK.
MartemaTrueckuii MasTHHK. YpaBHEHHE TapMOHHUYECKHX kojebanwii. IlpeBpamienue s>Hepruu
MIPU TAPMOHUYECKHUX KOJICOAHUSIX.

KonebarenpHblii KOHTYp. CBOOOJHBIE AJICKTPOMATHUTHBIE KOJICOAHUS B HJICATLHOM
KojeOaTeTbHOM KOHType. AHAJOTUS MEXIYy MEXaHHYeCKUMH U JJIEKTPOMArHUTHBIMU
kosnebanuamu. @opmyna Tomcona. 3akOH COXpaHEHUS PHEPrUU B HJICATBHOM KOJeOATEIbHOM
KOHTYpE.

[IpencraBneHue o 3aTyxarOmux KojaeOaHUAX. BBIHYXKICHHbIE MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeiHyX)aeHHBIE S7IEKTPOMArHUTHBIE KOJICOaHUSI.

[lepemennsblil Tok. CUHYCOUAIbHBIA MTEPEMEHHBI TOK. MOIIHOCTh NEPEMEHHOTO TOKa.
AMITTUTYIHOE U ACHCTBYIOIIEE 3HAUCHUE CUJIbl TOKA U HATIPSIKCHUSL.

Tpanchopmarop. IlpomsBoacTBo, mepemada W MOTPeOJCHUE DIICKTPHUUYESCKOW SHEPTrHUH.
DKOJIOTUYECKUE PHUCKH TIPU TPOU3BOACTBE dJeKTpodHepruu. KynpTypa uCHosib30BaHUs
3JIEKTPOIHEPTUH B OBCETHEBHOM KU3HH.

TexHuueckrne yCTpOWCTBA M MPAKTUYECKOE TMPUMEHEHUE: JJIECKTPUUYECKUM 3BOHOK,
reHepaTop NepeMEHHOr0 TOKa, JIMHUU 3JIeKTporepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KoyieOaTeNbHON CUCTEMBI (TPYKUHHBIA MU MaTeMaTHYECKHI
MasITHUK).

Hab6mronenue 3atyxaronmx Kojie0aHuu.

HccnenoBanue cBOWCTB BHIHYKICHHBIX KOJIeOaHUH.

Ha6nronenue pezonanca.



CBOOOIHBIE IEKTPOMArHUTHBIE KOJICOAHUS.

OcuumnorpaMmbl  (3aBUCUMOCTH  CUJIBI TOKa W HAaNpsDKEHHS OT BPEMEHH) Ui
3JICKTPOMATHUTHBIX KOJICOAHUHA.

Pe3onanc npu mociaegoBaTeNbHOM COEOUHEHUM PE3UCTOPA, KATYIIKH MHIYKTUBHOCTH M
KOHJIeHcaTopa.

Monenb TMHUY 3IEKTPOIEepeiadHm.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATTBIX KOJIEOAaHUH Tpy3a HA HUTHU OT JUTMHBI HUTH U
Macchl rpysa.

HccnenoBanue mnepeMEHHOTO0 TOKa B LENM M3 IOCIEI0BATEIbHO COEIMHEHHBIX
KOHJIEHCATOpa, KaTyLKU U pe3UCTopa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUMHbIE 60TIHbL

MexaHuyeckue BOJIHBI, ycloBuUs pacnpocTpanenus. [lepuoa. CkopocTs pacpocTpaHeHHs!
u JiuHa BodHBL [lomepeuHble W TponobHBIE BOJHBL. MHTepdepenumss u  audpaxuus
MEXaHWYECKHUX BOJIH.

3Byk. CxopocTh 3ByKa. [ poMkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DNIeKTPOMArHUTHBIE BOJHBI. YCJIOBHSI M3JIYyYEHHUS DJIEKTPOMArHWTHBIX BOJIH. B3anmuas
opueHtauusi BektopoB E, B, V B anexkrpomarHutHoi BosiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)XCHHE, IMpelloMIICHHne, Noispuszanus, audpaxius, uHrepdepenuus. CKopocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixana 31eKTPOMAarHUTHBIX BOJH. [IprMeHeHHe 3IeKTPOMArHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnuoCBA3U U TeEBUACHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPeIbl.

TexHu4ecKkne yCTpOWCTBA M MPAKTHYECKOE NMPUMEHEHHE: MY3bIKaJbHBIE MHCTPYMEHTHI,
YJIbTPa3BYKOBasl JIMArHOCTHKAa B TEXHUKE W MEIULMHE, pajap, PajavuONpPUEMHHUK, TEIEBHU30p,
anTeHHa, Tenedon, CBU-neyp.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpPOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6umomeecs Teno Kak MICTOYHHK 3BYKA.

Habmonenne otpakeHus U IpeIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenue untepdepeHnu U AUPpaKkuud MEXaHHUYECKUX BOJH.

3BYKOBOM pE30HAHC.

HaGmronenue cBS3M TPOMKOCTH 3BYKa W BBICOTBI TOHAa C aMIUTUTYIOH M YacTOTOM
KOJIeOaHUI.

HccnenoBanue CBOMCTB  3JIEKTPOMAarHUTHBIX  BOJIH:  OTPaK€HUE, IMPEJIOMIICHHE,
nossgpu3anus, 1udpakuus, nHTepdepeHIUs.

Tema 3. Onmuxa

I'eomerpuueckas onrtuka. [IpsamonnHeliHOE pacipoOCTpaHEHUE CBETA B OJTHOPOIHOM Cpeje.
JIyud cBera. ToueuyHBI UICTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbl OTpakeHUs cBeTa. [locTpoeHue n300pa’keHUil B IIOCKOM
3epKaie.

[Ipenomnenue cBeTa. 3aKOHBI TMPEIIOMIICHUS CBeTa. AOCOMIOTHBIA MOKa3aTelb
npenomiieHus. IlonmHoe BHyTpeHHee oTpakeHue. llpenenbHbIl yron MONHOrO BHYTPEHHEIO
OTPaKEHUS.

Hucnepcus cBeta. ClioxkHbIH cocTaB 6emoro cera. Lger.



Cobupatomue u pacceuBaronue JIuH3bL. ToHkas nuH3a. DokycHOe paccTosHuEe U
OTNITHYECKasi CHJla TOHKOM JuH3BL. [locTpoenue n3o0pakeHuil B COOMPAIOIUX U PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOH JIMH3bL. Y BEJIMYECHHE, 1aBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUIECKON ONTUKH.

BonnoBas ontuka. WuTepdepenuuss cera. KorepeHTHblE HCTOUHUKH. Y CIOBUS
Ha0JII0/IEHNsI MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHLMOHHON KapTHUHE OT JBYX CHH(a3HBIX
KOT'€PEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JudpakunonHas peméTka. YciaoBHe HaONIOJICHHUS TJIaBHBIX
MaKCHMYMOB IIpH MaJIEHUH MOHOXPOMAaTHUYECKOTO CBETa HAa AUPPAKIIMOHHYIO PEIIETKY.

[Nonsipu3zanus ceera.

TexHuueckue YCTpOWCTBA M TPAKTHYECKOE IPUMEHEHHE: OYKH, JIyna, (OoToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJEeCKOI, BOJIOKOHHAS ONTHKA, JUPPaKIHMOHHAS
peméTKa, MoJIApouI.

Jlemoncmpayuu

[IpsimonuHeitHOE pacnpocTpaHeHue, OTpakeHHe M TMpejoMieHue cBera. OnTuueckue
pUOOPBHI.

[TonHOE BHYTpeHHEee oTpaxeHue. Mojenb CBeToBo1a.

HccnenoBanue cBOWCTB N300paxKeHH B TMH3aX.

Monenn MUKpOCKOIa, TEJIECKOIA.

Ha6mronenue natepdepeHimu ceera.

HaGmronenue nudpakuuu ceera.

Hab6nronenue qucnepcun cBeTa.

[Tonmyuenue ciekTpa ¢ HOMOMIbIO MPU3MBI.

[lony4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITMNOHHON PEIIETKH.

Habntoienne nonsipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, nabopamoptvle pabomol

N3mepenue nokasatesns NpeaoMIIEHUS CTEKIIA.

HccnenoBanue cBONCTB M300pakeHU B JIMH3AX.

Habmonenue aucnepcun cBera.

Pa3znen 6. OcHOBBI crienMaJIbHO TEOPUU OTHOCUTEILHOCTH
I'panuupl MPUMEHMMOCTH KJIACCHMYECKOW MeXaHWku. llocTymarsl crnenualbHONM TEOpPUH
OTHOCHUTEJIBHOCTH: HWHBAPUAHTHOCTb MOJIYJs CKOPOCTH CBETa B BaKyyme, [IPUHLUII
OTHOCHUTEJILHOCTH DUHILITEHHA.
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTHU. 3aMe/JIEHUE BPEMEHU U COKPALLIEHUE JITTUHBI.
DOHeprus U UMITYJIbC PEISITUBUCTCKON YAaCTULIBI.
CBs13b Macchl ¢ YJHEPTUEN U UMITYJIBCOM PEIATUBUCTCKON YaCTULBl. DHEPIUs ITOKOSL.

Paznen 7. KBanroBasi puzuka
Tema 1. Dnemenmol K6AHM OGO ONMUKU
®dotonsl. Dopmyna [lnanka cBs3u sHEprun (HOTOHA C €ro0 YACTOTOW. DHEPTHS U UMITYIIbC
¢doToHa.
OtkpeiTie u wuccienoBanue (oroddpdexkra. Ombitel A. I'. CroneroBa. 3akoHBI
dotorddexra. Ypasaenue DitHinreitHa 1st poroaddexra. «KpacHas rpanumna» Gorodddexra.
Hasnenune cera. Onbitel I1. H. JIeOenena.
XHUMUYECKOE ICMCTBHE CBETA.



TexHuyeckue ycTpoilcTBa M NIpaKTHUECKOE NpuUMEeHeHHe: (PoTodnemMeHT, (OTOAATUHK,
conHe4Has OaTapesi, CBETOIUO/I.

Jlemoncmpayuu
®dotordPexT Ha yCTaHOBKE C ITMHKOBOM TTACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHETO GoTodddekra.
Cseroauon.
Conneunas 6artapes.
Tema 2. Cmpoenue amoma
Mopens atroma Tomcona. Onbitel Pesepdopna mo paccesuro o -gactuil. Ilnaneraphas
Mozens atoma. [loctynarel bopa. Usnyuenue u nornomenue GOTOHOB MpH Mepexoie aToMa ¢
OJIHOTO YpOBHSI SHepruum Ha Japyrod. Buabl cnekrtpoB. CrekTp ypoBHEH BSHEpruum aroma
BOJOpOAA.
Bonnossle cBolicTBa yactull. Bonnel ne bpoiinsa. KopnyckynsipHO-BOJHOBOW Ayanu3M.
CrioHTaHHOE U BBIHYKJEHHOE U3TTyYCHHE.
TexHuueckue ycTpolcTBA M MNPAKTUYECKOE NPUMEHEHUE: CHEKTPalbHBbIA aHAIU3
(cnekTpockon), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mopaenb onbiTa Pesepdopna.
Onpenenenye JUIMHBI BOJIHBI JIa3epa.
Hab6mronenue muHeRvYaThIX CIEKTPOB U3TyUEHUS.
Jlazep.
Yuenuueckuu skcnepumenm, nabopamopmusie pabomuol
Hab6mronenue muHeRYaToro CreKTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CJIOXHOCTh  CTPOCHUA  sApa. OTtkpbiTHE
paaunoaktuBHOCTH. OnbITEL Pedepdopaa nmo onpeneneHuo cocTaBa paiuoakKTUBHOTO U3ITyYEHUS.
CaoiictBa anb(a-, 6era-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH HA KHUBbIE OPTraHU3MBI.
OtkpbiTHE TpoTOHA M HeWTpoHa. HykionHas moxens siapa [elizenOepra—lBaneHko.
3apsna sapa. MaccoBoe uuncio siapa. M3oromnsl.
Anbda-pacnian. DIEKTPOHHBIA M MO3UTPOHHBIA Oera-pacmai. ['amMmMma-u3nydeHue. 3aKoH
pPaanoaKkTUBHOIO pacnaja.
DHeprus cBA3M HYKJIOHOB B sipe. SnepHble cuiibl. JledexT Maccel sapa.
Snepusle peakuuu. JleneHue U CUHTES SIED.
Anepusiii  peaktop. Tepmosnmepubiii cuHTe3. [IpoOreMbl W MEpPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMYECKUE aCIIEKTHI AJIEPHON SJHEPIETUKH.
OnemeHTapHble yacTUlbl. OTKPBITHE TO3UTPOHA.
MeTob1 HaOMIOACHUS U PETUCTPALIUU SJIEMEHTAPHBIX YaCTHII.
@dyHnnaMeHTanbHbIE B3auMOoeHcTBUSA. EqMHCTBO (hn3ndecKkoil KapTUHBI MHpA.
TexHuueckrne yCTpOMCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETpP, kamepa BuibcoHa,
SJIEPHBIA peakTop, aToMHast 6oMoa.
Jlemoncmpayuu
Cu€TunK NOHU3HUPYIOLIUX YACTHII.
Yuenuueckuui sxcnepumenm, 1abopamopmvie pabomul
HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (hoTOTpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHOMuu. [lpuknagHoe U MHPOBO33PEHUECKOE  3HAYCHUE
aCTPOHOMMUHU.

Bun 3Bé3nnoro Heba. Co3Besnus, sipkue 3BE3/IbI, MIIAHETHI, UX BUIUMOE JBUKCHUE.

Conneynas cuctema.

Connne. ConneuHast akTuBHOCTh. Mctounuk sHeprum ConHia u 3BE3A. 3BE3ABI, UX
OCHOBHBIC XapaKTEPUCTHKU. JlMarpamMma «CHEKTPaIbHBIA KIACC — CBETHMOCTBY». 3BE3MbI
[JIABHOM TMOCJIEAOBATENbHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] IJIABHOU
MoCJe10BaTeNIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBIE TMPEACTABICHUS O
MPOUCXOKACHUH ¥ 3BoJonK CoJTHIIA U 3BE3T. DTaIbl )KU3HU 3BE3.

Mnineunsiii [1yTs — Hama ["anaktuka. [Tonoxxenue n neuxenue Connua B ['anaktuke. Tumbl
rajgakTuk. PagunoramakTuku u kBazapbl. YEpHbIE IbIPHI B sIApPaxX rajJaKkTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3akon Xa0O6ma. PaszOeranume ramaktuk. Teopwust
bousbiioro B3pbiBa. PenukroBoe usnydeHue.

MacmrabHas ctpykrypa Beenennoil. MeraranakTuka.

Hepewménnsie mpo6ieMbl aCTpPOHOMUH.

Yuenuueckue nabnrooenus

HaGnronenus HEBOOPYKEHHBIM TJIa30M C MCTOJIB30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUTSL OTIPEJICNICHHUs TIOJIOKEHUSI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIC CO3BE3AUs
CeBepHOro noaymapus u ipKue 3BE3/IbI.

Ha6mronenus B reneckon Jlynsl, mianer, Maeuynoro [lyrtu.

O6o0maruee NOBTOpeHne

Ponb ¢u3ukm W acTpOHOMHHM B SKOHOMHYECKOW, TEXHOJOTHYCCKOW, COIUAILHOW |
THYECKON cdepax [eATeIbHOCTH YeJIOBeKa, POojdb U MeCTO (U3UKHM U acCTPOHOMHH B
COBPEMEHHOW HAy4YHOW KapTHHE MHpa, pPOib (U3HUECKON Teopuu B (POPMHPOBAHUH
MPEICTABICHUHA O (PU3MUECKOM KapTHHE MHpPa, MECTO (U3NIECKON KapTUHBI MHUpa B OOIIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IPEJICTABICHUNA O IPUPOJE.

MesknpeaMeTHble CBI3U

Nzyuenne kypca ¢uzukm 0azoBoro ypoBHS B 11 Kimacce oCymecTBISeTCs ¢ Y4ETOM
collep)KaTeIbHBIX MEXIIPEIMETHBIX CBf3€l € KypcamMH MaTeMaTUKH, OHOJOTHH, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SBIICHUE, HAy4yHbId (hakT, rumore3a, (u3WYecKas BENUYMHA, 3aKOH, Teopus, HaOIoJaeHHE,
3KCIIEPUMEHT, MOJICIIMPOBAHUE, MOJENb, U3BMEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKUE (YHKIMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHl U HX
MPOCKIIMA Ha OCHU KOOPIWHAT, CIOKEHHE BEKTOPOB, MPOU3BOJIHBIC SJEMEHTAPHBIX (YHKIIUHU,
MIPU3HAKU NTOJI00US TPEYTOJIBHUKOB, OMpEeIeICHHE MIIOMAAN IIOCKUX GUryp u o0bpéma Ted.

buonocus: snekTpudeckue sBICHUS B XKUBOW NpUPOJE, KoleOaTenbHbIC ABIKEHUS B
JKUBOM TpUPOJIE, ONTUYECKHUE SIBJICHUA B JKUBOW IPUPOJE, NEUCTBUE paJMallMM HAa JKUBbBIC
OpTaHU3MBI.

Xumusa: CTpOCHHME aTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKasl CTPYKTypa TBEPIBIX TeEN,
MeXaHU3Mbl 00pa30BaHuUsl KPUCTAJUITMUECKOM pEIIETKH, CIIEKTPaIbHBIN aHaIu3.

l'eocpaghus: MarHUTHBIE TIONFOCa 3€MITH, 3aJIeKH MAarHUTHBIX pyl, GoTochEéMKa 3eMHOMI
MMOBEPXHOCTH, MPEJICKAa3aHUE 3EMIICTPSCECHHUIA.



Texnonocus: NTUHUM DJIEKTPONepeiay, TeHepaTop MEPEMEHHOr0 TOKA, 3JIEKTPOIBUraTelb,
WHAYKIHMOHHAsT TedYb, pajaap, paAuoONpUEMHMK, TEJIeBU30p, aHTeHHa, TenedoH, CBYU-meus,
MIPOEKIMOHHBIN annapar, BOJIOKOHHAsI ONTHKA, COJTHEUHas Oarapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne ydebHoro mpenmera «®dusmka» Ha ypoBHE CpelHEro oO0mero oOpa3oBaHUS
(0a30BBIi  YpOBEHb) MODKHO  OOECHEUUTh  JOCTIDKCHHE  CICAYIONIMX  JIMYHOCTHBIX,
MCTAIIPEAMCTHBIX U ITPEAMCETHBIX O6pa30BaTeJIBHI)IX PE3YyIbTAaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIM9HOCTHBIE pPe3yJbTaThl OCBOCHUS ydeOHOro mpeamera «DH3uKa» JODKHBI OTPaKaTh
TOTOBHOCTh M CITOCOOHOCTH OOYYalOIUXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTpPEHHEH
MO3UIUEN JTUYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAIlMi, T[MO3UTUBHBIX BHYTPCHHHX
yOeXKICHHIA, COOTBETCTBYIOIIMX TPAJUIUOHHBIM IIEHHOCTSM POCCHICKOTO0  OOIIecTBa,
paciiMpeHne >KU3HEHHOTO OIbITa U OMbITa JAEITEILHOCTH B IMPOLIECCE Peamu3alliil OCHOBHBIX
HaTpaBJICHUH BOCIIUTATEIILHON IEATETLHOCTH, B TOM YHCJIC B YaCTH:

1) rpaskaaHCKOro BOCIIMTAHUSA:

c(OPMUPOBAHHOCTh TPAKIAHCKOM MO3UIMH  OOydYaloIIerocs Kak aKTHBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHCKOr0 00IIeCTBa;

MPUHITHE TPAJUIUOHHBIX OOIIEYEIOBEYECKUX T'YMaHUCTHUYECKUX U JAEMOKpPATHUYECKHX
LICHHOCTEI;

TOTOBHOCTH BECTH COBMECTHYIO NESATEIFHOCTh B HHTEPECax TIPa)KIaHCKOTO OOIIecTBa,
y4acTBOBaTh B CAMOYIPABICHUH B 00pa30BaTEIbHON OpraHU3allNH;

YMEHHE B3aUMOJICHCTBOBATh C COIHUAIBHBIMA WHCTHTYTAMH B COOTBETCTBUU C WUX
(YHKIUSMY ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM M BOJOHTEPCKOM NEATEITHHOCTH;

2) NaTPpHOTHYECKOI0 BOCIINTAHUS:

c(hOpMUPOBAHHOCTh POCCUICKOMN TPaKIAHCKON MACHTUYHOCTH, TAaTPUOTHU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAApCTBEHHBIM CHUMBOJIAM, JOCTHKEHHMSM POCCHHCKHX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUSI:

c(hOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITHYECKOTO TIOBEICHUS;

CIIOCOOHOCTH OIICHWBATH CUTYAI[MIO0 W MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYSICH
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCIIE B ACSITEILHOCTH YY4EHOTO;

0CO3HAHME JIMYHOTO BKJIa/1a B IOCTPOCHUE YCTOMUMUBOTO OYAYIIETo;

4) 3cTeTH4eCKOro BOCIMTAHUS:

ACTETHYECKOE OTHOILIECHHE K MUPY, BKIIIOUasl ACTETUKY HayYHOTO TBOPYECTBA, MPHUCYIIETO
¢u3nveckoit HayKe;

5) Tpy/A0BOr0o BOCHIUTAHMS:

WHTEpEeC K pa3au4HbIM cdepaM TpodhecCHOHANBFHOM JeATENbHOCTH, B TOM 4YHCIE
CBSI3aHHBIM C (PU3MKOM ¥ TEXHHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOpP OymyIiei
npodeccuu U peann30BbIBaTH COOCTBEHHBIC KU3HEHHbBIC TUIAHBI;

TOTOBHOCTb U CIIOCOOHOCTH K 00Pa30BaHHIO M CaMOOOpa30BaHUIO B 00jacTu (U3MKU Ha
MPOTS)KEHUH BCEH JKU3HU,

6) 3K0JIOrHYEeCKOro BOCIIUTAHUSA:

c(OpPMUPOBAHHOCTh 3KOJOTHYECKOW KYJIBTYPHI, OCO3HAHUE TI00aTBbHOrO XapakTepa
9KOJIOTHYECKUX MPoOIIeMm;



IJIJAHUPOBAHUE M OCYIIECTBICHUE JICHCTBUH B OKPYXKAIOIIEH CpejJe Ha OCHOBE 3HAHMS
Lenel yCTOMYMBOTO Pa3BUTHSI UETIOBEUYECTBA;

pacuiupeHre OmbITa JCSITEIBHOCTH SKOJOTHYECKON HANpaBJIEHHOCTH Ha OCHOBE
MMEIOIINXCSI 3HAHUU 110 PU3HKE;

7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUs (PU3HUECKON HAYKU;

OCO3HaHHE IICHHOCTH HAYYHOU JEeATEIHHOCTH, TOTOBHOCTh B TpOIeCCe M3yUCHHs] PU3UKH
OCYIIIGCTBJ'ISITB HpO@KTHYIO nu I/ICCJ'IGJIOB&TGJ'IBCKy}O OCATCIIBHOCTD I/IH)II/IBI/I}IyaJ'IBHO nB rpynne.

METAINIPEJMETHBIE PE3YJIbTATHI

Ilo3HaBaTeIbHBbIE YHHBEPCAJIbHBIE YUeOHbIE TelCTBHUS
basoBble Jiornyeckue 1efMcTBUA:

CaMOCTOSITENIEHO  (pOpMYITHpOBaTh W aKTyaJU3WPOBAaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEACIIATH 1eNIN AeATeILHOCTH, 3a]]aBaTh MapaMETPhl U KPUTEPUU UX JOCTHIKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U IIPOTHBOPEYHS B paCCMaTPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

paspabaTbIBaTh IUIaH peLICHUs MPOOIEeMbl ¢ YIETOM aHAIHM3a UMEIOIIUXCS MaTepUabHbBIX
Y HEMaTepUaIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B JAESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJbTATOB IIEIISAM,
OIICHUBATh PUCKU MOCIEICTBUN ACSITETFHOCTH;

KOOPJIUHUPOBATH M BBIMOJNHATE PA0OTYy B YCIOBHSIX PEATBHOTO, BUPTYAIBHOTO U
KOMOMHHMPOBAHHOT'O B3aMMOJICHCTBHS;

pa3BHUBATh KPEaTUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX TIPOOIIEM.

Ba3oBble uccienoBarebcKue 1elCTBUS:

BJa/IeTh HAyYHOW TEPMHUHOJIOTHEW, KIIOYEBBIMU MOHATHUAMU U MeToAamMH (PH3NUecKou
HayYKH;

BJIQJICTh HaBBIKAMHU y4EOHO-MCCIICOBATEILCKON M MPOCKTHOH JESITEILHOCTH B O0JACTH
(bU3HKHN, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEILHOMY MOMCKY METOJOB PEIIeHUs 3a7a4
(DU3HUYECKOTO COJIEPKAHUS, IPUMEHEHHUIO Pa3IMIHBIX METOJ/IOB TTO3HAHWS;

BJIAJICTh BUJAMU JI€ATEIBHOCTU MO TMOJIYYEHHIO HOBOI'O 3HAHUS, €ro HMHTEpIpeTalu,
MpeoOpa3oBaHUI0 W MPUMEHEHHIO B PA3IUYHBIX YYEOHBIX CUTyallMsX, B TOM 4YHUCIE TMpHU
CO3/ITaHUU y4EOHBIX MTPOECKTOB B 00J1aCTH (DU3UKH,

BBISIBIISITH IPUYMHHO-CIICACTBEHHBIE CBS3M M aKTyallM3UpOBaTh 3a/Jady, BBIIBUTAThb
TUNOTE3y €€ pelIeHHs, HaXOIUTh AapTryMEHTHI IS JOKa3aTeNbCTBA CBOUX YTBEPXKICHHIA,
3a/1aBaTh MapaMeTPhl U KPUTCPUH PEIICHHS,

aHANIM3UPOBATh TMOJYYCHHBbIE B XOJAE peUIeHHs 3aJaud pPe3yiabTaTbl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh M (HOPMYJIUPOBATH COOCTBEHHBIE 3aJa4l B 00Pa30BaTEILHOMN JEATEIHHOCTH, B
TOM YHCJIE TIPH U3YYCHUH (DU3HKY;

JaBaTh OLIEHKY HOBBIM CHTYAIIHSIM, OIICHHUBAThH MPUOOPETEHHBIH OIIBIT;

YMETb MIEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACSITEIbHOCTH;

yYMETb UHTETPUPOBATh 3HAHUS U3 Pa3HbIX Y4EOHBIX MPEIMETOB;

BBIJIBUTATh HOBBIC HJICH, PEJIaraTh OPUTHHAIBHBIC ITOAXO/IbI M PEIICHHUS,

CTaBUTH MPOOJIEMBI U 3324, TOIYCKAIOIINE aTbTepHATUBHBIC PEILICHUS.



Pa6ora ¢ undopmanueii:

BJIaJI€Th HaBBIKAMU TOJIy4eHHsS MH(POpMaLuu (HU3NYECKOrO CoJepKaHUs U3 UCTOYHUKOB
pasHBIX THIIOB, CAMOCTOSITEIIbHO OCYHICCTBISATh TIOMCK, aHali3, CHCTEMAaTH3alHI0 W
MHTEPIIPETANIO MHYOPMALINU Pa3INYHBIX BUAOB U ()OPM MPEACTaBICHHS;

OLIEHUBATh JJOCTOBEPHOCTH MH(OPMAIIHH;

WCTIOJIB30BaTh CPEACTBA HMH()DOPMAIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pELIeHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX W OPraHM3alMOHHBIX 3a/a4 C COOJIOJCHHEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKU O€30MaCHOCTH, THTHEHBI, PecypcocOepekeHusi, MPaBOBBIX U
STHUYECKUX HOPM, HOPM HUH(OPMALIMOHHOW O€3011aCHOCTH;

CO3[aBaTh TEKCTHl (U3UYECKOTO COJEpXKAaHUS B Ppas3IM4YHbIX (Qopmarax ¢ yd4éTom
Ha3HA4YeHUS WHPOpPMAIMM W LEJNEeBOM ayAWTOPUH, BBHIOMpAs ONTUMAIBHYIO (GOpMYy
MIPEACTaBICHHS ¥ BU3YaIH3alUH.

KoMMyHHKaTHBHBIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUS:

OCYIIECTBISTH OOIIEHNE HA YpOKaX (PM3UKH M BO BHEYPOUHOU NEATEITHHOCTH;

pacrno3HaBaTh MPEATIOCHUTKA KOH(MIMKTHBIX CUTYAI[MH H CMATYaTh KOH(DIUKTHL,

pa3BEPHYTO M JIOTMYHO M3JIaraThb CBOKO TOYKY 3PEHHUSI C HMCIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIb30BATh MPEUMYIIIECTBA KOMAHIHOW U UHIUBUIYAIBHON PaOOTHI;

BBIOMpPATh TEMAaTUKY W METOJIBI COBMECTHBIX ACHCTBUU C y4€TOM OOIIUX HHTEPECOB
BO3MOXKHOCTEH KaXXKA0I0 WiCHA KOJJICKTHBA;

MPUHUMATh 1€JIM COBMECTHOM JESATEIbHOCTH, OpPraHU30BbIBATH W KOOPIAWHUPOBATH
JEUCTBUSA MO0 €€ INOCTMIKEHMIO: COCTAaBJATH IUIAH JEHUCTBUM, PaCIpelesiATb POJH € Y4ETOM
MHEHHI y4aCTHUKOB, 00CYKAAaTh Pe3y/IbTaThl COBMECTHON pabOTHI;

OIICHUBATh KaueCTBO CBOETO BKJIAJa M KKIOTO yJ4aCTHHKA KOMAHJBI B OOIIHMI pe3ynbTaT
0 pa3paboTaHHBIM KPUTEPUSIM;

MpeJiaraT HOBBIE MPOEKTHI, OLIEHMBATh WAEU C MO3WULMH HOBU3HBI, OPUTHMHAJIBLHOCTH,
MPAKTUYECKON 3HAUUMOCTH;

OCYILECTBJIATh TO3UTUBHOE CTPATETMYECKOE IIOBEJACHUE B PA3JIMYHBIX CHUTYaILUSX,
MPOSIBJISITH TBOPUYECTBO M BOOOpaKeHHUE, OBITh MHUITUATHBHBIM.

PeryJsiTuBHbIe YHUBepCaIbHbIe y4eOHbIE 1eiiCTBHA
Camoopranuszauus:
CaMOCTOSITENIFHO OCYIIECTBIIATh MO3HABATEIBHYIO JEATEIBHOCTh B 00JacTH (U3MKU U
aCTPOHOMMUH, BBISIBIIATH IPOOJIEMBI, CTABUTh U (OPMYJIHUPOBATH COOCTBEHHBIE 33/1a4U;
CaMOCTOSITENIBHO COCTABJIATH IUIAaH PELICHMs PAcUETHBIX M KAadeCTBEHHBIX 3aJad, IUIAH
BBITIOJTHEHUST TPAKTUYECKOH paboThl ¢ y4ETOM HUMEIOMIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXHOCTEW U MPEANOYTECHHII;
J1aBaTh OLIEHKY HOBBIM CUTYallHsIM;
pacmMpsATh paMKH y4eOHOr0 MpeAMETa Ha OCHOBE JINYHBIX NTPEATNIOYTEHUI;
JiejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
crocoOCTBOBaTh (HOPMHUPOBAHUIO U TPOSBICHHUIO JPYAUIUU B 00JacTH (PHU3UKH,
MIOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTEeNbHBIN U KYJIbTYPHBIA YPOBEHb.
CaMOKOHTPO/Ib, IMOIIMOHAIbHBIH HHTEJIEKT:



JlaBaTh OLEHKY HOBBIM CHUTYyalMsIM, BHOCUTb KOPPEKTHBBI B JIE€SITEIBHOCTh, OLICHUBATh
COOTBETCTBHUE PE3YJIBTATOB LIEIISIM;

BJIaJIETh HAaBbIKAMU [103HABATEIbHON pedeKcUr KaKk OCO3HAHUS COBEPIIAEMbIX AEHCTBUN
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUI;

MCIOJIb30BaTh MPUEMBI peIIeKCUHN ISl OLECHKH CUTYAIlH, BEIOOpA BEPHOTO PELICHMS;

YMETb OLICHUBATh PUCKU U CBOEBPEMEHHO NMPUHUMATh PEICHUS 110 UX CHIKEHUIO;

MIPUHUMATh MOTUBBI U ApT'yMEHTBI APYIUX MPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEJAOCTAaTKU U JOCTOMHCTBA;

MPUHUMATh MOTHUBBI U apTYMEHTHI JPYTUX IPU aHAIHU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OIIHUOKU.

B mporiecce 1OCTHXKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHHUS ITPOTPaMMBI IO (PU3UKE AJIS
YPOBHSI CpeAHEro oOIIero o0pa3oBaHus Yy 00YyYalOUIMXCS COBEPIICHCTBYETCS SMOIMOHAIbHBII
MHTEJUIEKT, MPEATOIaraonui chopMupoOBaHHOCTD:

CaMOCO3HAaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBHOE COCTOSTHUE,
BUJICTh HAIIPABJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAIBHOM cepbl, ObITh yBEpEHHBIM B cele;

CaMOperyJINpOBaHMUS, BKJIIOYAIOILIETO CaMOKOHTpOIJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TIOBEJEHUE, CIHOCOOHOCTh aJaNTHPOBATHCS K HMOLMOHAIBHBIM
W3MEHEHUSAM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAlMM, BKJIIOYAIOIIEH CTPEMJIEHME K JOCTIKEHHIO LEIM U YCIEXY,
ONTHUMU3M, NHULIMATUBHOCTh, YMEHUE JE€HCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMIMATUH, BKIIOYAIOMIEH CIMOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE COCTOSIHUE JPYruX,
YUUTBIBATh €r0 MIPHU OCYILIECTBICHUN OOLIEHUS, CIIOCOOHOCTh K COUYBCTBHIO M CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOUIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMU
JIO/IbMH, 3200TUTHCS, IPOSBIATH HHTEPEC U pa3peIiaTh KOH(MIUKTEHI.

HNPEJIMETHBIE PE3YJIbTATBI

K xonmy oOyuenust B 10 ki1acce mpeaMeTHble pe3ysibTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPUPOBATh HA MpPUMEpaX poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOU
HAay4YHOM KapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHHUKH M TE€XHOJIOTWM, B NMPaKTUYECKOU
eITeTbHOCTH JIFONICH;

YUUTHIBaTh TPAHULBl NPUMEHEHUS H3YYCHHBIX (DU3MYECKHX MOJENel: MaTephalibHas
TOYKA, MHEpLUaIbHAs CHUCTEMa OTCYETa, aOCOJIOTHO TBEPJOE TEJIO, MACANBHBIA ra3, MOAEIU
CTPOEHHUSI Ta30B, KUAKOCTEHW M TBEPABIX TEJI, TOUEUHBIH JICKTPUUECKUU 3aps] NPHU pELICHUU
(du3nueckux 3aaa4;

pacrio3HaBaTh (GU3MYECKUE SBIEHUs (MPOLECCh) M OOBSICHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KMHETHYECKOM TEOpHUM CTPOEHUS BEIIECTBA W AJIEKTPOAUHAMUKHU:
paBHOMEPHOE U PABHOYCKOPEHHOE TPSMOJIMHEHHOE [BUKEHUE, CBOOOJHOE TMaJieHHE Tell,
NBIDKEHHWE TI0 OKPY)XKHOCTH, HWHEpIMsA, B3auMojelcTBue Tei, auddys3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOCHHUE >KUJIKOCTeH M TBEPIBIX Tel, U3MEHEHHE oO0b&Ma Tell MpU HarpeBaHUH
(oxytaXkieHuM ), TEIJIOBOE PaBHOBECHE, HCIIapeHUe, KOHAEHC AN, TUIaBJIEHUEe, KpUCTaIn3alys,
KHUIIEHUE, BJIAJKHOCTh BO3]1yXa, MOBBIIICHUE AABICHUS Ta3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
cocyze, CBsA3b MEXKIY IapaMeTpaMH COCTOSHMS ra3a B HM30IpOLEccax, JJIEKTpU3alus Tell,
B3aUMOJICICTBUE 3aps0B;



OINMCHIBATh MEXAHMYECKOE ABM)KEHUE, HCIONIb3YS (PU3MUECKUE BEIMUYMHBI: KOOpAUHATA,
MyTh, EPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cuia, UMIYJIbC Tela, KMHeTHYecKas
JHEPrus, MOTCHIMAJIbHAS JHEPrHsi, MeXaHW4eckas paboTa, MeXaHWYeCcKas MOIIHOCTDH, TPH
ONMHMCAaHWU TPABWIBHO TPAKTOBaTh (U3MUECKHH CMBICT HUCHOJIB3YEeMBIX BEIHWYHMH, HX
0003HAYCHHSI U €IUHUIIBI, HAXOJUTH (POPMYIBI, CBSI3BIBAIOIINE JAaHHYIO (DU3HUECKYIO BEIHUUHY
C APYTUMH BEJIMUYNHAMU,

OMKCHIBATh HM3YyUYEHHBIE TEIUIOBBIC CBOMCTBA TENl W TEIUIOBBIC SBJICHUS, HCIOJbB3YS
(¢u3nueckre BEIWYHMHBI: JaBIICHHWE Ta3a, TeMmIeparypa, CpefHss KHHEeTHYeCcKas »HEePrus
XaOTUYECKOT0 JIBUKEHHUS MOJIEKYJ, CpEJHEKBaJpaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOThI, BHYTPEHHSASI dHeprus, padora raza, Kod)(PUIMEHT MONe3HOro JEHCTBUS TEIJIOBOTO
JBUTATEIIS; IPH OMUCAHUH MPABUIHLHO TPAKTOBATH (DU3MUECKHIA CMBICI UCITOJIb3YEMBIX BEIHUHWH,
uX 0003HaueHUS M EIUHUIIBI, HAXOAUTh (OPMYIbI, CBA3BIBAIOIIME JAHHYI (DU3HUYECKYIO
BEJIMYUHY C NPYTUMHU BETUIUHAM;

OINHCHIBAaTh M3YYEHHBIE AJIEKTPUUYECKHE CBOWCTBA BEIECTBA M JJIEKTPUUECKHUE SIBJICHUS
(mporiecchl), UCTIONB3YSl (U3MYECKUE BEIMYUHBI: AJIEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOe MoJie,
HanpspDKEHHOCTh  MOJIS,, MOTEHLMAN, Pa3sHOCTh IMOTEHIMAJIOB; MpPU OMHCAHUU MPABHIBHO
TPaKkTOBaTh (PU3UUYECKUI CMBICI HCIOJIB3YEMBbIX BEJIMYUH, MX OOO3HAUCHUS U €IUHMUIIBL;
yKa3bIBaTh (OPMYIIbL, CBA3BIBAIOIINE JAHHYIO (PU3UUYECKYIO BEIMYUHY C APYTUMHU BETUYUHAMU;

aQHATM3UPOBATh (PU3UYECKUE TMPOIECCHl M SBICHUS, UCTOIB3Ys (PU3NYECKUEe 3aKOHBI U
NpUHIMIBE: 3aKOH BceMupHoro tarotrenus, I, II m III 3akonsl HproTOHA, 3aKOH COXpaHEHUS
MEXaHUYECKOW HPHEPTUHU, 3aKOH COXPAaHEHUS] UMMYJIbCa, MIPUHILIUI CYNEPIO3UIUU CUJI, IPUHIIUIT
paBHONpPAaBUs MHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYJIIPHO-KMHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIECTBA, Ta30Bble 3aKOHBI, CBS3b CpEIHEH KUHETHUYECKONW SHEPruu TEIUIOBOTO JABM)KCHUS
MOJIEKYJ1 C aOCONOTHON TeMIepaTypoil, MEepBbI 3aKOH TEPMOJAMHAMHKH, 3aKOH COXpPaHEHUs
AJIEKTPUUECKOTO 3apsijia, 3akoH KylloHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYITHPOBKY
3aKOHA, €ro MaTeMaTUYECKOE BhIPAKEHUE U YCIIOBUS (TPaHUIIbI, 00JIaCTH) MPUMEHUMOCTH;

OOBSCHSATH OCHOBHBIC IPUHIIMIIBI ASHCTBHS MAIlIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB;
pasauyaTh yCI0BHs UX O€30MaCHOT0 HCIOIb30BaHMSI B TOBCETHEBHOM KU3HU;

BBIMOJHITh SKCIIEPUMEHTHI 1O HCCIEJOBAHUIO (PU3NYECKUX SIBICHUI M TPOIECCOB C
WCTIOJI30BAHUEM TIPSIMBIX W KOCBEHHBIX H3MEpPEHWH, TMpu 3TOM  (POpMYIHPOBATH
npobneMy/3ajady W = THUIOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPENI0KEHHOTO 000PYIOBAHMS, TPOBOAUTH OMBIT M OPMYITUPOBATH BHIBO/IBI,

OCYIIECCTBIISITh TPSMbIE W KOCBEHHBIC W3MEPCHHS (DU3MUECKHX BEIWYUH, TPH ITOM
BBIOMpATh ONTUMANbHBII CHOCOO M3MEpEeHUsT U HCMOJIb30BaTh HM3BECTHBIE METOJbI OLEHKU
MIOIPEIIHOCTEN U3MEPEHU;

HCCJEeIOBaTh 3aBUCHMOCTH MEXIy (PU3NYECKUMHU BEIMYMHAMU C HCIIOJIb30BAHHEM
MPSMBIX HW3MEPEHH, MPU 3ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHPOBATh pPE3YIbTAThHI
MOJIYYEHHOM 3aBUCUMOCTH (PM3UYECKUX BEIWYMH B BUJIE TaOIUI] U TpadUKOB, JeNaTh BBHIBOJBI
10 pe3yJibTaTaM HCCIIeJOBaHMUS;

coOmrofaTh mMpaBwia 0€30MacHOro TpyAa MPU MPOBEACHHHM HCCIEIOBAHUN B paMKax
y4eOHOTO IKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JEATEIIbHOCTH C
WCIOJIb30BaHUEM U3MEPHUTENbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYAOBaAHUS;

pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
¢u3nvecKkre 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a/la4d BHIOMPATh (PU3NIECKYIO
MOJIeNb, BBIICIATh (U3UYECKUE BEIUMYMHBI U (OpPMYIbl, HEOOXOAUMbIE A €€ pelIeHuUs,
MIPOBOAMTH PACUEThI U OIICHUBATH PEAIbHOCTH IMOJTYYCHHOTO 3HAYCHHs (PU3NIECKON BEJTMUNHBI,



pelaTh KauyeCTBEHHbIE 3a/layM: BbICTPAMBAThH JIOTMYECKH HENPOTHBOPEYMBYIO LIEMIOUYKY
paccyXIeHU C ONOPOi Ha U3yYEHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBICHHUS,

WCTOJB30BAaTh TMPH pPEHICHHHM YYeOHBIX 3aJad4 COBPEMEHHBIE HH()OpMAIOHHBIE
TEXHOJIOTUM [yl TOUCKA, CTPYKTYPUPOBAHHMS, MHTEPIPETALUU U NPEACTaBICHUS y4eOHOU U
HAyYHO-TIONYJISIpHOW HMH(OpPMAaLUK, MOJYYEHHOM W3 pPa3IUYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJM3UPOBAThH MOTyJaeMyr0 HH()OPMAIHIO;

IPUBOUTE NPUMEPBl BKJIAJAa POCCUHCKUX M 3apyO€KHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00bSICHEHHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHI;

HCIIOJIb30BAaTh TEOPETHUYECKUE 3HAHMUA 10 (U3UKE B TOBCEAHEBHOW KHU3HU IS
obecrieueHHs 6€30MaCHOCTH MTPU OOPALLEHNUH C TPUOOpaAMH U TEXHUUECKUMH YCTPOUCTBAMHU, JJIs
COXPaHEHHUs 3/10pPOBbs U COOIIOICHUS HOPM 3KOJIOTUYECKOTO MOBEAEHUS B OKPY’KalOLLEH Cpele;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMYHBIX COLUAIBHBIX POJIEH, IUIaHUPOBATh paboOTy
IPYMIBl, PALMOHATIBHO paclpeneiiarTh OOf3aHHOCTH W IUIAHUPOBAaTh JIEATENBHOCTh B
HECTaHJApPTHBIX CUTYallUsAX, a/IeKBATHO OLIEHMBATh BKJIAJ] KaXJOr0 U3 YYaCTHUKOB TPYIIIbI B
peleHre paccMaTpruBaeMon poOIeMBbI.

K xonmy oOyuenust B 11 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJKHBI
oTpaxxaTb C(HOPMHUPOBAHHOCTH Y OOYUAIOIIUXCSI YMEHHI:

JIEMOHCTPUPOBATh HA MpUMEpPaxX poyib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAapTUHBI MHUPA, B PA3BUTHM COBPEMEHHON TEXHHMKU M TEXHOJIOTMH, B IPAKTHUYECKOU
NEeSTEIbHOCTH JIF0/IeH, LIEJIOCTHOCTD U €IMHCTBO (PU3MUECKON KapTUHBI MUPA;

YUUTHIBATh TPaAHMIBI TNPUMEHEHUS W3YUYEHHBIX (U3UUYECKUX MOJIeNIel: TOUYEeUHBIN
INEKTPUYECKUN 3apsi, Jyd CBETa, TOUYEYHBIH HCTOYHUK CBETa, SJAEpPHAas MOJENb aroMma,
HYKJIOHHAs1 MOJIeJIb aTOMHOT'0 si/ipa IIpH pelieHUH GU3NYECKUX 3a/1a4;

pacno3HaBaTh (hU3MYECKHE SBICHUS (TPOLECCH) U OOBACHATH UX HAa OCHOBE 3aKOHOB
AJIEKTPOJMHAMUKA U KBAHTOBOM (DM3HKH: DJIEKTPUYECKas MPOBOAMMOCTD, TETIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJAEHCTBHE MArHUTOB, 3JIEKTPOMATrHUTHAs
UHAYKIHS, ACHCTBME MarHUTHOTO IIOJII Ha IPOBOJHUK C TOKOM M JIBWXKYILIMICS 3apdf,
AJIEKTPOMArHUTHBIE KOJIeOaHUsI M BOJIHBL, IPSIMOJIMHENHOE pacIpOCTpPaHEHUE CBETa, OTPAKEHUE,
npejaoMieHue, HHTepdepeHuus, audpakius M IOJsApU3alus CBeTa, JTUCIEPCHUs CBeTa,
dotoanexTpudeckuit 3pdexT (hororddekr), cBeToBOE AaBIICHNE, BOSHUKHOBEHHE JIMHEHYATOTO
CIIEKTpa aTOMa BOJIOPO/Ia, ECTECTBEHHAs! U UCKYCCTBEHHAsl PaJUOAKTUBHOCTB;

OIUCHIBATh H3YYEHHBIC CBOICTBA BEIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIEC, ONTUYECKHE,
ANEKTPUYECKYIO MTPOBOAMMOCTD PA3IMYHBIX CPEN) U DJIEKTPOMATHUTHBIE SIBICHUS (IIPOLIECCHI),
UCHONb3ysd (U3NYECKHE BEJIWYMHBL: DJIEKTPUUYECKUI 3apsja, cuila TOKa, 3JIEKTPUUYECKOe
HaIpsLKEHUE, DJIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTh IIOTEHIMAJIOB, JIEKTPOABIKYLIAs CUa,
pabora TOKa, MHAYKLHS MarHUTHOro mojs, cuia Awmmepa, cuia JlopeHla, MHIYKTUBHOCTb
KaTyLIKH, SHEPrHsl 3JIEKTPHYECKOr0 M MAarHUTHOTO MOJeH, MepuoJ M YacToTa KosnebaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKa B MPOIEcCe FApMOHUYECKHUX JIEKTPOMAarHUTHBIX
Kosie0aHui, (POKYyCHOE pacCTOSHHME M ONTHYECKas CUiIa JIMH3blL, NPU OINUCAHUU IIPABUIBHO
TPAaKTOBaTh (PU3UYECKHH CMBICT HCIOJIB3YEMbIX BEJIMYMH, UX OO0O3HAuY€HUS M EJUHULIBL,
yKa3bIBaTh (JOPMYIIBI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMYUHY C JPYTUMH BEITUYNHAMU;

ONUCHIBATh H3YYEHHBbIC KBAaHTOBBIE SIBIEHUS M MPOLECCHl, HCHOIb3yd (QU3NUECKUe
BEJIMYMHBI: CKOPOCTH IEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETa, DHEPIus U
uMIynbc (OTOHA, TEPHOJ IOJypaclaga, SHEeprus CBS3M AaTOMHBIX SJEp, INpU OINUCAHHU
[IPaBUIBHO TPAKTOBaTh (PU3MUECKUH CMBICH MCIOJIB3YEMbIX BEJIMYMH, UX OOO3HAYCHHS MU



€MHUILIBI, YKa3blBaTb (OPMYIIbI, CBS3bIBAIOILME JAHHYI (PU3MUECKYIO BEIMYHMHY C JIPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAUCHNE (PU3UYECKOI BETMUUHBI;

aHAM3UPOBATh (DPM3UYECKHE MPOIECCHl W SIBICHUS, UCHONB3ySd (U3NYECKHE 3aKOHBI H
OpUHIMUNBL:  3akoH OMa, 3aKOHBI IIOCJIEIOBATENbHOTO M  MapajuIeIbHOTO COEIMHEHMS
MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3akOH DJIEKTPOMAarHUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO PAaCIPOCTPAaHEHHS CBETA, 3aKOHBI OTPAKEHHUSI CBETA, 3aKOHBI IMPEJIOMIICHHUS
CBeTa, ypaBHeHHMe OHHIUTeHHa [ (oTorddexra, 3aKOH COXPAHEHUS DSHEPrUH, 3aKOH
COXpaHEHHMs HMIYJbCa, 3aKOH COXPAaHEHHUs JJIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUs
MaccoOBOTO 4YHCIa, MOCTyiaThl bopa, 3akOH paanoakTHBHOTO pacraia, NP 3TOM pas3iindaTh
CJIOBECHYIO (DOPMYJUPOBKY 3aKOHA, €r0 MaTeMaTH4YEeCKOE BbIPA)KEHUE U YCJIOBMs (TpaHMLIbI,
00JacTH) IPUMEHUMOCTH;

OIIpeNIeNIATh HalpaBI€HUE BEKTOPA MHAYKIMU MArHUTHOTO IOJI MPOBOJHHUKA C TOKOM,
cuiiel Amrniepa u cuiisl JIopeHua;

CTPOUTH U OMMCHIBATh N300pakeHNe, CO3/1aBaEMOE TUIOCKUM 3€pKajloM, TOHKOM JINH30M;

BBINOJIHATh HKCHEPUMEHTHI MO HCCIEAOBAaHHIO (DU3MUYECKUX SBICHUH M MPOLECCOB C
WCIOJB30BAHUEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEHHH: Tpu 3TOM  (OpPMYIHPOBATH
npobieMy/3ajayy W TUNOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPEJI0KEHHOT0 000pYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BBIBOABI;

OCYLIECTBIISATh MpPSMble M KOCBEHHBIC H3MEpPEHHs (U3UUECKUX BEIWYHMH, INPH HTOM
BbIOMPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHHs U MCIOJb30BaTh H3BECTHBIE METOJbl OLIEHKU
MIOTPEIIHOCTEN U3MEPEHU;

WCCIIEZIOBATh 3aBUCHMOCTH (PU3MUYECKUX BEJIIMYHMH C MCIIOJIb30BAHUEM IMPSIMBIX U3MEPEHUH:
IIPY 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJIYYEHHOW 3aBUCHUMOCTH
¢u3nyeckux BENUYMH B BHAEC TaOMUII W TpaduKOB, JeiaTh BBIBOABI IO pe3yjibTaTaM
WCCIICIOBAHMS,

cobmoaaTh IpaBuia 0€30MacHOro TpyJda MpU MPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOro 9IKCIEPUMEHTa, Y4eOHO-MCCIEA0BAaTeNIbCKOM W TMPOEKTHOW JAEATENIBHOCTH ¢
HCIOJIb30BAaHUEM U3MEPHUTENbHBIX YCTPONUCTB U J1a0OpaTOPHOTO 000PYIOBaHUS;

pemaTh pacuéTHbE 3aJayd C SBHO 3aJaHHON (U3MUECKOM MOJeNblo, HCHOJIb3Ys
¢u3nvecKkne 3aKOHbI U MPUHIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3aJla4d BHIOMPATh (PU3NIECKYIO
MOJIeNb, BBIIENATh (U3NYECKHE BEIMYUHBI M (QOPMYIbI, HEOOXOAMMBIE Uil €€ peleHMS,
MIPOBOJIUTH PAcU€Thl U OLIEHUBATh PEAIbHOCTH IMOJIyY€HHOT'O 3HaUeHUs (PU3MUECKOM BEIUYHHBI,

pemaTh KauyeCTBEHHBIE 3aJaud: BBICTPAMBATH JIOTUYECKH HETPOTUBOPEUMBYIO IIETIOUKY
paccyXIeHHI C ONIOPOM Ha N3yUYEHHBbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBICHUS;

UCIOJb30BAaTh IPH pPEUICHHHM Y4YeOHBIX 3aJady COBPEMEHHBbIe HH(OPMAIOHHBIE
TEXHOJIOTUH JUIS TIOWCKA, CTPYKTYPHPOBAHWS, MHTEPIIPETAIMH W TIPEICTABICHUS Y4eOHOH U
Hay4YHO-TIOMYJISIpHOW HMH(OpMaLuy, NOJYYEHHOM U3 pa3IUYHBIX HCTOYHHKOB, KPUTHYECKH
aHaAJM3UPOBATh MOJy4aeMyr0 HH()OPMAIHIO;

OOBSICHATH IPUHLMIIBI IEHCTBUS MAIIMH, IPUOOPOB M TEXHUYECKUX YCTPOUCTB, pa3anyaTh
yCIIOBHUS UX 6€30MaCHOT0 MCIIOJIb30BaHMs B IOBCEAHEBHOM KHU3HM;

MPUBOINUTH TPUMEPHI BKJIAJla POCCUHCKUX M 3apyOCKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSCHEHHE MTPOLIECCOB OKPYXKAIOIEr0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHA;

UCIOJb30BaTh TEOPETHUECKUE 3HAHUWSA 1O (HU3UKE B TIIOBCEJHEBHOW JKHU3HU IS
oOecrieyeHus 0€30IaCHOCTH MPU OOpALLEHUH ¢ TPUOOPaMU U TEXHUYECKUMHU YCTPONUCTBAMHU, AJIs
COXPaHEHMs 3/10pOBbsl U COOJIIOJICHUSI HOPM KOJIOTHYECKOT0 IOBEICHUS B OKPYKaIOLIEH cpele;



paboTaTh B IPYIIE C BHIMOJIHEHUEM Pa3INYHbIX COIMABHBIX POJe, MIaHupoBaTh paboTy
TPYNNbI, PAMOHAIBHO pACHpENessiTh OOS3aHHOCTH W IJIAaHUPOBATh JACSATENLHOCTH B
HECTaHJIAPTHBIX CUTYAIUSIX, aIeKBATHO OLICHMBATh BKJIAJ KaXKIOTO W3 YYaCTHUKOB T'PYIIIHI B
pelIeHne paccMaTpUBAEMOM MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumenoBaHnue Ppa3aejaoB U TEM

KoanuecTBOo 4acoB

DJIeKTpOHHBIe (LM (pPOBHIE)

Ne /i Kontpoabnubie | IpakTuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/ibHbIE pecypchl
padoThI padoTbI
Paznen 1. PU3UKA U METO/JbI HAYUYHOTI'O ITIO3HAHUSL
1.1 @u3nKa ¥ METOABI HAYYHOTO IIO3HAHUS 2 https://m.edsoo.ru/U9ATWI1KSE
Hroro no pazueny 2
Paznen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edsoo.ru/BOC4C7J3K
2.2 Jlnnamuka 7 https://m.eds00.ru/O8D5SOP60O
2.3 3aKOHbBI COXPAHEHHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/N7L60OSUOR
Uroro no pazgeny 18
Pa3nen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
3.1 OCHOBEI MOJIEKYIAPHO-KHHETHHECKOH 9 1 https://m.edsoo.ru/N507Q8C1J
Teopuu
3.2 OCHOBBI TEPMOIMHAMUKH 10 1 https://m.edsoo.ru/Y3X3BSHIR
Ar .
3.3 PETATHRIC COCTOAHIA BEMECTE 5 https://m.edso0.r/H5YOY6UON
da30BbIe IEPEXObI
Uroro no pazgeny 24
Paznen 4. DJIEKTPOAUHAMMUKA
4.1 DJIeKTpOCTAaTUKA 10 1 1 https://m.edsoo.ru/L6V2T3W4D
IT i i .T
4.2 OCTORHHBIN SNCKIPHICCKHUI TOR. 2ORA 12 1 1 https://m.edsoo.ru/D1PODSNOV

B Pa3JIMYHBIX Cpeax




Hroro no pazneny

22

PesepBHOE Bpems

https://m.edsoo.ru/POC60O5E6S

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

68




11 KUIACC

KoaunuecTBo yacos
HaumeHoBaHMe pa3iesioB U TeM JuekTpoHHbie (uudpoBbie)
Ne ni/m Kontpoasnbie | IIpakTnueckue
NMPOrpamMMblI Bcero o0pa3oBaTe/ibHbIE PeCyPChI
padoTsbI padoThbI
Paznea 1. JIEKTPOAUHAMUKA
MarauTHO€ 1moJje. IJIeKTpOMarHuTHAs
1.1 11 1 3 https://m.edsoo.ru/L.EV7X2H6F
WHTYKIIUS
Hroro no pasgeny 11
Paznea 2. KOJIEBAHUSA U BOJIHbI
MexaHnyeckue 1 3JeKTpPOMarHuTHbIE
2.1 9 1 https://m.edsoo.ru/POC100X1V
Kosie0aHus
M
2.2 CRAHIHCCIHE 1 TCRTPOMATHITTHAE 5 1 https://m.edso0.r/O8F2MSK6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edsoo.ru/RST.9SONSW
Hroro no pazaeny 24

Paszea 3. OCHOBBI CIELIUAJIBHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI cIEIUATIBHOW T€OpUHU

3.1 4 1 https://m.edsoo.ru/Q3T7Z8R1R
OTHOCHUTEIBHOCTH
Hroro no pazaeny 4
Pa3zgena 4. KBAHTOBAS ®U3UKA
4.1 eMeHTEI KBAHTOBOU ONTUKHA 6 https://m.edsoo.ru/P4G8V5U47Z
4.2 Crtpoenue atoma https://m.edsoo.ru/X1G1M9Q3I
4.3 AToMHOE PO 5 https://m.edsoo.ru/D8Y6EST4W




Hroro no pasneiny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3ZUKU

5.1 DJeMEHTBI aCTPOHOMHH U aCTPOPUIUKU 7 1 https://m.edsoo.ru/W2W3W2Y5C

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHHUE

6.1 O6o0maroriee MOBTOPEHUE 4 https://m.edso0.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHoOE Bpems 3 https://m.edsoo.ru/A1Y1X0T3P

OBIIEE KOJIMYECTBO YACOB I10

[NPOI'PAMME 08 4 !




HNOYPOYHOE IINIAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuyecTBo 4acoB

Bcero

KonTposabHbie
padoThI

IIpakTnyeckue
padoThbI

Jara
H3YyYeHMS

DJIeKTpOHHbIe HH(POBbIE
o0pa3oBaTe/bHbIE pecypchl

®u3uka — HayKa O PUPOJIE.
HaquLIe MCTOABI ITIO3HAHUA
OKPYXKaroIIero MUpa

https://m.edsoo.ru/E217J5M0Q

Pone 1 MecTo Qu3uku B
dbopMHpPOBaHUH COBPEMEHHOMN
Hay4YHOHM KapTUHBI MUPA, B
[IPAKTUYECKOU JEATEIbHOCTH
JOJIEeH

https://m.edso0o0.ru/M9G2U7G3Y

MexanndecKkoe IBHKCHHE.
OTHOCHUTENBLHOCTE MEXAHUYECKOTO
nBuxenus. [lepemenenue,
CKOpPOCTb, YCKOPEHHUE

https://m.edsoo.ru/P6K2M1J8Y

PaBHOMEpHOE npsMoOJIMHEHHOE
JBUKECHHE

https://m.edsoo.ru/T1K7L3W6W

PaBHOyCKOpEHHOE
MPSMOJIMHENHOE JBUKEHUE

https://m.edsoo.ru/P1K4R5T8E

CBobonHOe majieHne. Y CKopeHue
C¢BOOOIHOIO MMaEHUA

https://m.eds00.ru/D8Y0Q3J8C

KpuBosmHelHOE qBUXKEHUE.
JIBrKeHue MaTepuaibHOU TOUKU
10 OKPYKHOCTH

https://m.edsoo.ru/L200X7X5R

HpI/IHIII/IH OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/E2T5SA6R2R




lanunes. Unepunansabie
cuctemsbl orcueta. [lepBrliil 3aK0H
Hrrotona

Macca tena. Cuina. Ipunnun
Cynepno3uiuu cui. Bropoit 3akoH
HbroTona st MatepuanbHOM
TOYKH

https://m.edsoo.ru/C6Y314T90

10

Tpetuit 3akoH HproTOHA 111
MaTepHUabHBIX TOYEK

https://m.edsoo.ru/F3L2EIN8O

11

3aKOH BCEMUPHOTO TATOTEHUSI.
Cuna tsxectu. [lepBas
KOCMHUYECKasi CKOPOCTb

https://m.edsoo.ru/Y7V6A9I0U

12

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.eds00.ru/S107Y6740Q

13

Cuia tpenust. Koaddurment
TpeHust. Cuiia CONpOTUBICHUS NPU
JIBIDKEHUH TeJa B )KUIKOCTHU HITH
rase

https://m.edsoo.ru/O713Z705R

14

[TocTynaTenbHOE U BpalaTeIbHOE
JBIDKEHHUE a0COIOTHO TBEPIOTO
teaa. MomeHT cuibl. Ilneuo cumibl.
VYcnoBus paBHOBECUs TBEPAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

NMnynbc MaTepuanbHOU TOUYKH,
CUCTEMBI MaTepUaIbHBIX TOUEK.
Nmnynbe cunbl. 3akoH
COXpaHEHHUs UMITYJIbCa.
PeakTtuBHOE ABMKEHUE

https://m.edsoo.ru/HSD7TOB4E




16

PaboTa 1 MOIITHOCTH CHJTBIL.
Kunernueckas sHeprus
MaTepuaabHOW Touku. Teopema 00
M3MEHEHHN KMHETHISCKOH
SHEPIUU

https://m.edsoo.ru/P1V3K5WI1P

17

[loTenumanpHas sHEprUsl.
[loTenunanbHas 3HEpPrust ynpyro
ne(OpMUPOBAHHOM IPYKUHBI.
[TorenmanpHas 3HEPTUs TENA
BOJIN3M IOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/WS8A7F7TMS5D

18

IToTeHIIMaNBEHBIE U
HETOTEHIHAJILHBIE CHIIBL. CBA3b
paboThI HEMTOTCHIIUATBHBIX CHJI C
W3MEHECHHEM MEXaHHYECKOM
SHEPI'UM CUCTEMBI T€Jl. 3aKOH
COXpAaHEHHUS MEXaHUYECKOM
SHEpPrun

https://m.edsoo0.ru/Z607T1YOW

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3u pabOThI
CHJIBI C U3MCHEHUEM
MEXaHUYIECKOM YHEPrur Teja Ha
pUMEpPE PACTSKEHUS PE3UHOBOTO
KIyTay

https://m.edsoo.ru/USKS5R2F8U

20

KonTponbhas paborta o Teme
«Kunematunka. JlmHaMuKa.
3aKOHBI COXPAHEHHS B MEXAHUKE»

https://m.edsoo.ru/T7KOU6POU

21

OCHOBHBIE TIOJIOKEHUSI
MOJIEKYISIPHO-KMHETUYECKOM
TeoprH. bpoyHOBCKOE JBIIKEHHE.

https://m.edsoo.ru/W9YS8G6N2B




Muddysus

22

XapakTep JIBUKEHHUS U
B3aMMOJICUCTBHUS YaCTHIL
BelecTsa. Mozaenu cTpoeHust
ra3oB, )KMJAKOCTEH U TBEPABIX TEI

https://m.edsoo.ru/B9Z2W7H6V

23

Macca monekyn. Konugyectso
BemiecTBa. [locrosiHHass ABorazipo

https://m.edsoo.ru/X6P9D004R

24

TertoBoe paBHOBECHE.
Temrmepartypa u €€ u3MepeHue.
[lIxana remnepatyp Llenbcus

https://m.edsoo.ru/SO9H7NOC9G

25

Uneansaeni raz B MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOGcomroTHas TeMrepaTypa Kak
Mepa cpeiHel KMHETUYEeCKOM
SHEPrUu JABHKEHUS MOJICKYIL.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/T1D8S6I0W

27

3akoH /lanbToHa. ['a30BbI€ 3aKOHBI

https://m.edsoo.ru/O2B9U2D3K

28

JlaGopaTopHnas pabota
«HccnenoBanne 3aBUCHMOCTH
MEX]Ty ITapaMeTpaMU COCTOSTHUS
pa3pekeHHOTO raza»

https://m.edsoo.ru/I2K2B2K9B

29

H3onporieccsl B uaealIbHOM rase u
ux rpaduueckoe npeacTaBieHue

https://m.edsoo.ru/K6V3NSR4H

30

BuyTtpenHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
CIIOCOOBI €€ N3MCHEHHS.
KonudaecTBO TEIIOTHI M paboTa.

https://m.edsoo.ru/V7F1C7N47Z




BHyTpeHHss sHEprus
OJIHOATOMHOT'0 UJIEAJIbHOT'O Ta3a

31

Buasl reronepenaun

https://m.edsoo.ru/X3N2UOB8H

32

VY aennHas TEIIOEMKOCTD
BemrecTBa. KojimyecTBO TEIIIOTHI
npH Terionepeaade. AnuadbaTHbIn
npo1uecc

https://m.edsoo.ru/B6M9Z6E6Z

33

IlepBblil 3aKOH TEPMOAMHAMUKY U
€ro NPUMEHEHHE K U30IIpoLIeccaM

https://m.edsoo.ru/C2WOB8N9B

34

HeoOpaTtumocTs nporieccos B
npupoae. Bropoii 3akoH
TCPMOAUHAMUKNU

https://m.edsoo.ru/Y2I9P2D8R

35

[Tpunuun nevicteus u KIT/Q
TEILIOBOI MaIIUHEI

https://m.edsoo.ru/M5V2V80Q3K

36

uxn Kapno u ero KIIJ]

https://m.edsoo.ru/POBSH2R70

37

DKoIorHu4YecKre mpoodIeMbl
TETUIOIHEPTreTHKH

https://m.edsoo.ru/M9LI9K2T2D

38

O6o006marmuit ypok
«MonexymnsapHas ¢puzuka. OCHOBBI
TEPMOJIUHAMUKI

https://m.edsoo.ru/J3POM3M8U

39

Konrtponsnas pabota o teme
«MonekynspHas pusuka. OCHOBBI
TEPMOIUHAMUKI

https://m.edsoo.ru/TSD8B2H&P

40

[TapooGpazoBanue u
KoHJeHcanus. Mcnapenue u
KHUIICHUE

https://m.edsoo.ru/L6P7VOV5K

41

AOCoNIOTHAsS U OTHOCHUTEILHAS
BJIQA)KHOCTBH BO31yXa.

https://m.eds00.1u/O0Z1Y4T7V




Hacwimennsiit nap

42

Trépnoe teno. Kpucramnmueckue
1 aMopQHBIE TeTa. AHU3OTPOIIHUS
CBOMCTB KpucTayioB. XKujakue
kpuctasuibl. CoBpeMeHHbIE
MaTepuabl

https://m.edsoo.ru/Y 110X402N

43

[InaBneHue u KpucTaIIA3aIM.
VY enpHas TEIJIOTA INIABJICHUS.
Cybnumarus

https://m.edsoo.ru/I2D111B7Z

44

ypaBHeHI/Ie TEII0BOro OajaHca

https://m.edsoo.ru/Z1E3H5NI9R

45

DJIeKTpU3aus Tel.
DnekTpuyeckuii 3apsia. /[Ba Buma
INEKTPUUYECKUX 3apsI0B

https://m.edsoo.ru/F60O5V4G7T

46

[IpoBOAHMKY, TUINEKTPUKU U
MOJTYTIPOBOJHUKHU. 3aKOH
COXpaHEHHUS IJIEKTPUYECKOTO
3apsaaa

https://m.edsoo.ru/Y3C60902E

47

B3aunmopeiictBue 3apsaa0B. 3aKOH
Kynona. Toueunsbrit
BIIEKTPUYECKHI 3apsi]l

https://m.edsoo.ru/C7L3D2A3E

48

Hanpssx€HHOCTB 2JIEKTPUYECKOro
nons. [punuun cynepno3uuuu
JJIEKTPUYECKUX Mosen. JInnnn
HaNPS)KEHHOCTH

https://m.edsoo.ru/L6H5SX6VOF

49

Pabota cun snexkTpocTaTHueckoro
nond. [lorennman. PasnocTts
MIOTEHIINAIOB

https://m.edsoo.ru/Y3S7V90O5E

50

[TpOBOTHUKY ¥ TUAJIEKTPUKH B

https://m.edsoo.ru/V6BIB9C2F




ANEKTPOCTATHYECKOM TIOJIE.
JusnekTpudeckas
MIPOHUIIAEMOCTD

51

OnexrpoéMkocTth. Konnencarop

https://m.edso00.1ru/T9S54S0D9Z

52

OneKTpOEMKOCTD TIOCKOTO
KOHJIEHCaTopa. JHeprus
3apsKEHHOT0 KOHJIeHcaTopa

https://m.edsoo.ru/UIP2A6M4T

53

JlaboparopHas paboTa
"N3MepeHue 31eKTpOEMKOCTH
KOHJIeHcaTopa"

https://m.edsoo.ru/USASVSTON

54

[TpuHLMT KeHACTBUS U
NpUMEHEHNE KOHIEHCATOPOB,
KOMMPOBAJIBHOTO almapara,
CTpYHHOTO IPUHTEpA.
DneKTpocTaTHYeCcKas 3alluTa.
3a3eMIIeHHE AIIEKTPOIpUOOPOB

https://m.edsoo.ru/Q4G7F3C8X

55

DNEeKTpUYECKUN TOK, YCIIOBUS €TI0
cymectBoBanus. [locTosHHBIM
tok. Cuna Toka. Hanpsioxenue.
Conporusienue. 3akoH Oma aJist
ydacTKa Ienu

https://m.edsoo.ru/R1D0X4D2D

56

ITocnemoBaTennHOE,
napasuieNibHOe, CMEIIaHHOE
CO€JIMHEHUE MPOBOJHUKOB.
JlabopaTtopHast pabota «3yyeHue
CMEIIAHHOTO COSTUHECHHUSI
PE3UCTOPOBY

0.5

https://m.edsoo.ru/E6M2WT7W7S

57

PaGota u mourHOCTH
3JIEKTPUYECKOr0 TOKA. 3aKOH

https://m.edsoo.ru/FOP117R3B




Jxoyns-Jlenuna

58

3axkon OMa U1 IOJTHOH
(3aMKHYTOI) 3JIEKTPUUECKON
uenu. Kopotkoe 3aMbIkaHue.
JlaGopatopHas pabota
«M3mepenune DJIC uctounuka
TOKA U €T0 BHYTPEHHETO
COIIPOTHBIICHUS»

0.5

https://m.edsoo.ru/A3SWIHOE7R

59

DNeKTpoANHAMUKA

https://m.edsoo.ru/COP3M7K1P

60

HToroselii KOHTPONIBb /
Bcepoccuiickast mpoBepouHast
pabota

https://m.edsoo.ru/C110M2I3L

61

DneKTpOHHas MPOBOAUMOCTh
TBEP/IBIX METAJJIOB. 3aBUCUMOCTh
CONPOTHUBIICHUS METAJIIOB OT
TeMITEPaTYPHL.
CBepXIIpOBOIUMOCTH

https://m.edsoo.ru/H7X1W5B7N

62

DJIEKTPUUYECKUI TOK B BAaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX ITYYKOB

https://m.edsoo.ru/M7X2N2F9U

63

[TonynpoBOIHUKH, UX
coOCTBEHHAas U MpUMECHast
npoBoauMocTh. CBoiicTBa p—n-
nepexoza. IlomynpoBogHukoBbie
npudopbI

https://m.edsoo.ru/N7T4N7L6C

64

DJIEKTPUUYECKUI TOK B pacTBOpax
U paciuiaBax 3JeKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JUcconuanus. DIEKTPOIU3

https://m.edsoo.ru/Z4G7R716D




65

DJIEKTPUUYECKUI TOK B ra3ax.
CaMOCTOSTEeNLHBIN U
HECaMOCTOSITENIbHBINA pa3psl.
Momnuns. Ilnazma

https://m.edsoo.ru/Z8PSF7F4P

66

DnexTpudeckre Npudopsl U
YCTPOMCTBA U UX MMPAKTUIECKOE
npuMeHeHne. [IpaBuiia TeXHUKH
0€e3011aCHOCTH

https://m.edsoo.ru/N9H2I3R 1S

67

Konrtponsnas pabota o teme
«Qnexkrpocraruka. [locTossHHbBIN
3JeKTpUYeCKUid TOK. TOKHU B
Pa3JIMYHBIX Cpeaax»

https://m.edsoo.ru/Q3H4L9K6L

68

O6o0maromuit ypok o TeMam
10 xnacca

https://m.edsoo.ru/C3X1NON1U

OBIIEE KOJIMYECTBO YACOB I10
[TPOT'PAMME

68




11 KUIACC

Ne
n/n

Tema ypoka

KoaudecTBO 4acoB

KoHTpoabHbIe
Bcero P
padoThbI

IIpakTH4eckne
padoTsI

Jara
U3yueHus

JJeKTpoHHbIe NN (pPOBbIE
o0pa3oBaTe/bHbIE pecypchl

IlocTossHHBIE MarHUTHI U UX
B3auMoeiicTBre. MarHuTHoOE
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUYM MarHuTHOM
WHIYKIUU

https://m.edsoo.ru/HOU4E7X4E

MarsuTHO€ noje TPOBOJHUKA C
TokoM. OnbIT DpcTena.
B3anmoneiictBre NpOBOIHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2]

Jlaboparopnas pabota «3yuenue
MarHUTHOTO TTOJIS1 KaTYIIKH C
TOKOM»

https://m.edsoo.ru/H8C7R2HSW

JlelicTBME MAarHUTHOTO TOJIS Ha
MIPOBOJIHUK C TOKOM. Cuiia
Awmriepa. JTabopaTtopHas pabora
«Hccnenosanue nercTBUS
MMOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

https://m.edsoo.ru/EOLOJ1L.8U

JleficTBHE MAarHUTHOT'O MOJIS Ha
JBIDKYIIYIOCS 3apsSKEHHYIO
yactuny. Cuna Jlopenua. Pa6ora
cunbl JIopeHna

https://m.edsoo.ru/TSH1IA1ATM

3J'IeKTpOMaI‘ HUTHAsI UHAYKIUA.

https://m.edsoo.ru/T1TSAODIN




[ToTok BEeKTOpa MarHUTHOM
uHaykiuu. JJ1C uHayKImu.
3aKOH 3JEKTPOMarHUTHON
nHaykuu Papanes

JlaGopaTopHas pabora
«HccnenoBanue sBICHUS
AJIEKTPOMArHUTHOW MHTYKIIAW))

https://m.edsoo.ru/IIM70Q5N2H

NunykTuBHOCTD. SIBIICHHE
camounaykiuu. IJC
CaMOMHAYKIMH. DHEPrus
MAarHUTHOTO MOJIsl KaTYIIKHU C
TOKOM. DJIEKTPOMArHuTHOE MOJIe

https://m.edsoo.ru/LEWSI1J1Y

TexHudeckue yCcTponuCTBa U UX
[IPUMEHEHHUE: ITIOCTOSHHBIE
MarHHThl, 3JIEKTPOMAarHuThI,
JNEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YACTHII,
MHIYKIMOHHAs I1€Yb

https://m.edsoo.ru/U2F2B202R

10

O6o06maromuit ypok «MaruuTHoe
noJje. DJIeKTpOMarHuTHast
UHTYKIUS

https://m.edsoo.ru/IOBOD4U1D

11

Konrponsnas pabota o teme
«MarsutHoe noJe.
DeKTpOMarHuTHasi MHIYKLUS

https://m.edsoo.ru/Q9HSNIOV6ET

12

CB0OOIHBIE MEXAHUYECKUE
kosneOaHus. 'apmoHnyeckue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJeOaHU.
[IpeBpaiienue sHepruu

https://m.edsoo.ru/N2A1AST60




13

Jlaboparopnast pabota
«HccnenoBanue 3aBUCHMOCTH

Mepro/ia MaJIbIX KoJieOaHu# rpy3a

Ha HUTH OT JUTMHBI HUTH U MaCCHI
rpy3a»

https://m.edsoo0.ru/K107Y3K9U

14

KonebarenbHbIil KOHTYD.
CBOOOAHBIC JIEKTPOMATrHUTHBIE
KOoJICOAHUS B UJCAIBHOM
KOJIe0aTeIbHOM KOHTYDE.
AHanorust Mexny
MeXaHUYECKUMH U
AJIEKTPOMArHUTHBIMU
KOJICOaHUSIMU

https://m.edsoo.ru/VOJ3T1WI9H

15

®opmyna TomcoHna. 3akoH
COXpaHCHHS SHEPTUHU B
UJICaIbHOM KOJIeOaTeTbHOM
KOHTYpE

https://m.edsoo.ru/HI V3C8NSE

16

IIpencraBnenue o 3aTyxaromux
KoseOaHusax. BeiHyKIeHHBIC
MeXaHH4YeCKHue KoieOaHusl.
Pe3onanc. BeinyxieHHBIE
3JIEKTPOMArHUTHBIE KOJICOAHUs

https://m.edsoo.ru/F17Z4T17Z8V

17

IlepeMeHHBIN TOK.
CuHycongaibHbII IEpEMEHHBIN
TOK. MOIIIHOCTBH IEPEMEHHOTO
TOKa. AMIIUTYTHOE U
JEUCTBYIOIIEE 3HAYEHNUE CHUIIbI
TOKA U HaIIPSKEHUS

https://m.edsoo.ru/C2I5V5L6F

18

Tpanchopmarop. [IponsBoacTso,

https://m.edsoo.ru/P8TIP3F51




nepeaaya 1 norpediaeHue
JIEKTPUUYECKON IHEPTUN

19

Y CTpOHUCTBO 1 IPAaKTUYECKOE
MPUMCHCHHUC DJICKTPHUICCKOI'O
3BOHKA, F€HEPATOpa EPEMEHHOTO
TOKa, JIMHUH 3JIeKTporepeiad

https://m.edsoo.ru/J3L8B2K 1M

20

DKOJIOTUYECKUE PUCKU TIPU
IIPOU3BOJICTBE IIEKTPOIHEPTHUH.
Kynbtypa ncrnonb3oBanus
3JIEKTPOIHEPIUHU B MIOBCETHEBHON
KU3HU

https://m.edsoo.ru/Z8K8O3HS5K

21

MexaHnyeckre BOJIHBI, YCIOBHS
pactpocrpanenus. [lepuon.
CkopocTb pacnipocTpaHEHMsI U
nnuHa BonHbL. [lonepeunsie n
MIPOJIOJIbHBIE BOJIHBI

https://m.edsoo.ru/Q1U3Z7T0S

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTs 3ByKa. BeicoTa ToHa.
TemOp 3ByKa

https://m.edsoo.ru/E3S3D6L.6J

23

DNeKTpOMarHUTHHIE BOJHBI, UX
cBoMcTBa U cKopocTh. [lIkama
SJICKTPOMArHUTHBIX BOJIH

https://m.edsoo.ru/S3VOL6F1G

24

[TpuHIUTIBEI paTUOCBS3H U
TeneBueHus. PazButue cpeacTs
cBs3u. Pagnosokanus

https://m.edso0o.ru/O6J 117787

25

KonTponbhas padbora «Konebanus
1 BOJIHBI»

https://m.edsoo.ru/BSW77Z4K9G

26

[IpsimonuHeitHOe

https://m.edsoo.ru/Z7W5T8A7B




pacnpocTpaHEHHUE CBETA B
oaHopoaHOM cpeze. Toueunblit
HWCTOYHUK CcBeTa. JIyd cBeTa

27

OTtpaxkenue cBeTa. 3aKOHbI
oTpakeHus cBeta. [locTpoenue
M300paKeHUH B TUIOCKOM 3epKaJie

https://m.edsoo.ru/VSF9T1B2S

28

[Ipenomnenue ceera. [lonHoe
BHYTPEHHEE OTPAKEHUE.
IIpenenbHbIi yroma MOJIHOTO
BHYTPEHHETO OTPaKECHUS

https://m.edsoo.ru/R7B9T3Q3U

29

JlaGopartopHnast pabota
«M3mepenune nokazaresns
MIPEIOMIICHHUS CTEKIIa

https://m.edsoo.ru/AAMIR4A8Y

30

JInnssl. IHoctpoenue
n3o0paxkeHuit B inH3e. Popmyia
TOHKOM JIMH3bI. Y BEJINYCHUE
JIUH3BI

https://m.edsoo.ru/F7Y9J10Q0T

31

JlaGopaTopnas pabora
«HccnenoBanre CBOKCTB
M300paKeHUH B JIMH3AX)

https://m.edsoo.ru/B2L.4Q4U8J

32

Hucnepcust cBera. CroxXxHbIN
cocrtaB Oenoro ceta. L[Ber.
JlaGopaTtopHnast pabota
«HabmoaeHne aucnepcuu cBeTay

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepennus crera.
Judpaxius ceera.
HudpakimonHas pemeérka

https://m.edsoo.ru/R1C4V3BOE

34

HOHepeqHOCTL CBCTOBBIX BOJIH.

https://m.edsoo.ru/S20Q5G8P1U




Honﬂpmamm CBCTa

35

OnTuueckue npruOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€30I1acCHOT0 MPUMEHEHUS

https://m.edsoo.ru/Q1Q1L0B4N

36

['panuiibl TPUMEHUMOCTH
KJIaCCHYECKOM MEXaHHKH.
[TocTynaTel cnenuansbHON TEOPUH
OTHOCHUTEIBLHOCTH

https://m.edsoo.ru/C7L8VOE2H

37

OTHOCUTEIHLHOCTD
OJTHOBPEMEHHOCTH. 3aMe IJICHHE
BPEMEHH M COKpAILCHUE JITTUHBI

https://m.edsoo.ru/WS8ROE3X8Y

38

39

DHeprus ¥ UMIYJbC
PeNATUBUCTCKOM yacTulbl. CBA3b
MAaccChl C SHEpruel U UMITYJIbCOM.
DHEprus nokos

KonTponbHas pabota «OnTHKa.
OCHOBBI CIELIMATILHON TEOPUU
OTHOCHUTEIIbHOCTHY

https://m.edsoo.ru/V3K7A4N51

https://m.edsoo.ru/N2A2H6D3B

40

®doTtonbl. Popmyina I[lnanka.
DHeprus U uMIyibCc GoToHa

https://m.edsoo.ru/L3FOP31L.4T

41

OTKpBITHE U HCCIIEI0BAaHUE
dotorddekra. OnbiTer A. T
CroneroBa

https://m.edsoo.ru/C9AST9Q2D

42

3akonsl pororddexra.
VYpaBHeHue DWHIITEHA 1151
doroapdexra. «Kpacnas
rpanuna» Gororpdexra

https://m.edsoo.ru/G7K0G7WOP

43

HaBnenne cpera. OnbiTel 11. H.

https://m.edsoo.ru/P3W4S6727




JlebeneBa. XUMHUUYECKOE NEICTBUE
cBeTa

44

TexHuueckne ycTpoicTsa u
MPAKTHYECKOE IPUMEHEHHE:!
¢dboTorneMeHT, GOoTOAATUHUK,
COJIHEYHas OaTapes, CBETOUO/T

https://m.edsoo.ru/JSSODSE3E

45

Pemrenue 3agad mo reme
«BHGMGHTLI KBaHTOBOﬁ OIITUKHN»

https://m.edsoo.ru/M7V6N4H1X

46

Mopenp atoma Tomcona. OMBITEI
Pezepdopna o paccesauro o-
yactull. [manetapHas Mojieib
aToma

https://m.edsoo.ru/Y8U3F2127

47

Iloctynater bopa

https://m.edsoo.ru/V7D8ESG6V

48

N3nyuenue u nornoueHue
(OTOHOB MpH Nepexojie aToma ¢
OJIHOTO YPOBHsI DHEPIUU Ha
Opyroui. Bunsl criekTpos

https://m.edsoo.ru/M6X20Q2M50Q

49

BonHoBbIE cBOMCTBA YaCTHIL.
Bosnsl ne bporins.
KopnyckyisipHO-BOJIHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHYKJICHHOE U3JIy4CHHE

https://m.edsoo.ru/KSESH2V2F

50

OTkpbITHE PaIMOAKTUBHOCTH.
Omneitel Pe3epdopaa mo
OTIpE/IeNIEHUIO COCTaBa
PaIMOaKTUBHOTO U3JTYYCHHS

https://m.edsoo0.ru/A919Q7YON

51

CgoiicTBa anb(a-, 6era-, ramma-
u3nyveHus. BnusHue

https://m.edsoo.ru/T1X9A4Y1G




pPaanOaKTUBHOCTH Ha KUBBIC
OpraHHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3oTomnbl. Anbda-pacna.
DONEKTPOHHBIA U IO3UTPOHHBIN
Oera-pacnajn. ['amma-uszinyueHue

https://m.edsoo.ru/FSC1P8E3F

53

DHeprus CBSI31 HyKJIOHOB B sZIpe.
SnepHblie peakuuu. SnepHbii
peakrop. [Ipobnemsi,
MEPCIEKTUBBI, SKOJIOTUYECKUE
aCIEKThI SIICPHOU SHEPIeTHKHU

https://m.edsoo.ru/L2G5VI9DIL

54

DNeMEeHTapHbIE YaCTHUIIBI.
OTtkpsITHE TO3UTPOHA. MeToabl
HaOJIOZCHUS U pETUCTPALIH
s1eMeHTapHbIX yacTtull. Kpyribrit
ctos «PyHIaMeHTalbHbIE
B3anmMoeiicTBrd. EMUHCTBO
(bu3NUIEeCKOi KapTHHBI MUPa

https://m.edsoo.ru/X6R3T3S3S

55

DTansl pa3BUTHS ACTPOHOMUMU.
[IpuknagHoe u
MHUPOBO33PEHYECKOE 3HAUCHHE
actpoHomuu. Bup 3B€31HOrO
Heba. Co3Be3aus, ipKue 3BE3bI,

IJIAHCTBI, UX BUAUMOC IBUKCHUC.

ConHeynas cucremMa

https://m.edsoo.ru/O301U3H1P

56

Comnnre. CosHeuHast aKTUBHOCTb.
HcTtounuk sneprun ConHua u
3BE3]

https://m.edsoo.ru/X7TM8HI1Q9Y

57

3BE3bI, NX OCHOBHEIC

https://m.edsoo.ru/C2L2C9A0V




XapaKTEPUCTUKU. 3BE3/1bI TJIaBHOU
H0CJIE10BATEIbHOCTH.
BryTtpennee ctpoenue 3B€31.
CoBpeMeHHbIE NPECTABICHUS O
IIPOUCXOXKIECHUN U 3BOJIOLUU
ComHIa 1 3BE37

58

Mneunsiit [lyte — Hama
lNamaxruka. [lonoxenue n
nerokenne Coinna B [anakTuke.
INanmaktuku. YEpHbIE ABIPHI B
Alpax raJlaKTHK

https://m.edsoo.ru/Y6X6U2P6A

59

Bcenennas. PazOeranue rajaKkTHK.
Teopust bosboro B3psIBa.
PennkroBoe nsnydyenue.
MertaranakTuka

https://m.edsoo.ru/LOISV8I4U

60

Hepemennsie mpoGiieMbl
ACTPOHOMHUU. DIIEMEHTHI
aCTPOHOMHMH U aCTPOPUNKU

https://m.edsoo.ru/U4F8QOESO

61

Htoroseii1 KOHTPOIIBL

https://m.eds0o0.1u/Y6Y9D4G7X

62

O6o0matomuii ypok. Pois
($U3MKK ¥ aCTPOHOMUH B
3KOHOMUYECKOH,
TEXHOJIOTHYECKOM, COLIMAJIbHON B
ATUYECKOH chepax NesaTeTbHOCTH
YelIoBeKa

https://m.edsoo.ru/M5A4P6T1IM

63

O6o06maromuit ypox. Ponb u
MECTO (PM3UKU U ACTPOHOMHH B
COBPEMEHHOI HAy4YHOU KapTUHE

https://m.edsoo.ru/JIN2H3EQV




Mupa

64

O6o0matomuii ypok. Pois
(bu3nvecKoil Teopuu B
(bOpMUPOBaHUY MTPEICTABICHUIH O
(du3MuecKOi KapTHHE MUpa

https://m.edsoo.ru/I4W6MOW47Z

65

O6o06matromuii ypok. Mecto
(bu3nIeCcKOi KapTHHBI MHUpPa B
o01IeM psIY COBPEMEHHBIX
€CTECTBEHHO-HAYUHbBIX
MIPEICTABICHHUI O IPUPOJIC

https://m.edsoo.ru/MS5SO8TOBOY

66

MarautHOE 1071€E.
DneKTpoMarHuTHast WHAYKIIUS

https://m.edsoo.ru/TOX1E6C7N

67

Ontuka. OCHOBEI CIEUAIILHON
TEOPUH OTHOCUTEIBHOCTH

https://m.edsoo.ru/M4J2B7WS8P

68

KBanToBas ¢pusuka. DIeMEeHTHI
aCTPOHOMHH U aCTPOPUNKU

https://m.eds0o0.ru/R6CIT10Q0Z

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68




MPOBEPSIEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM ITPOI'PAMMBI

10 KITACC

Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHbIE Pe3yJIbTATHI OCBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 00pa3zoBaHus

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKku B
(OopMHUpPOBaHUN COBPEMEHHOW HaydyHOW KapTUHBI MHpA, B Pa3BUTHH
COBPEMEHHON TEXHUKHU U TEXHOJIOTMH, B MPAKTUYECKOMN NEATEIbHOCTH

monen

10.2

10.3

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEIEH:
MaTepuajgbHas TOYKa, MHEpLHajbHas cucTemMa OTcuéra, aOCOJIIOTHO
TBEPAOE TEJO, UACABHBIN I'a3; MOJEIHN CTPOSHUS ra30B, JKUAKOCTEH U
TBEPABIX TeJ, TOYCUHBIA OJJIEKTPUYECKUM 3aps], — IpPU DPELICHUHU

(buzmvecKux 3a1a4

Pacnio3naBaTh ¢uzmdeckue sBICHUS (MPOIECCh) U OOBACHATH MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYISPHO-KHHETHUYECKOW Teopuu
CTPOEHHS BellecTBA M  JJICKTPOAMHAMHUKU: PaBHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIIMHEWHOE NBIKEHHE, CBOOOJHOE MaJleHue
Ted, ABUXKEHHE MO OKPY)XHOCTH, WHEpIUs, B3aUMOJACHCTBUE TeI;
nupdysusi, OpOYHOBCKOE [BIKEHHE, CTPOCHHUE IKUAKOCTEH U
TBEPABIX  TeN, HW3MEHEHHWe o00béMa Teld TMpH  HAarpeBaHHUH
(oxJaXkaeHun), TEeIIOBOE paBHOBECHE, HCIApPEHUE, KOHJEHCAIUs,
MJIaBJICHUE, KPUCTAJUTU3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
TTOBBIIICHHE JIABJICHUS Ta3a MPU €r0 HarpeBaHUHU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy IapaMeTpaMHM COCTOSIHMSI Tra3a B H30IpOLeccax;

QJICKTPpU3aluA TCI, B3aNMO/ICHICTBHE 3apAaa0B

10.4

OnuceiBaTh MEXaHWYECKOE JBIKEHHE, HCIONb3yd (U3HYECKUE
BEJIMYUHBI: KOOPJIMHATA, MYTh, MEpEMENIEHNEe, CKOPOCTh, YCKOpPEHHUE,
Macca Tela, CHJla, MMIYJbC Teja, KHUHETHYeCKas DJHEprus,
MOTEHLIMAJbHAsT JHEeprusi, MeXaHudeckas paboTa, MeXaHHYecKas
MOIIHOCTb; IIPU ONUCAHUH MPABUILHO TPAKTOBAThH (DU3HUECKUIA CMBICI
UCIONIb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EIAWHUIIBI, HAXOAHTh
(hopMyIibl, CBSI3bIBAIONINE JAHHYIO (PU3UYECKYIO BEITUUYHUHY C JAPYTUMU

BCINM4YnHaMun

10.5

OnuceIBaTh HN3Y4YCHHBIC TCIIJIOBLIC CBOMCTBA T€II M TCIJIOBEIC




SBJIGHUS, UCHOJB3Yysd (U3NUYECKHE BEJIWYMHBI: [JaBJIEHUE rasa,
TEeMIeparypa, CpeAHssl KHHETHYeCKas HSHEpPrus XaoTHYECKOIo
JIBUKEHHMS MOJIEKYyJ, CpeIHEKBaJpaTHYHas CKOPOCTb MOJIEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHss dHeprus, pabora rasa,
KO3((UIUEHT TMOJEe3HOro JEHCTBUS TEIUIOBOIO JBUTATENs; IpH
ONMCAaHUU IPaBUIBHO TPAaKTOBATh buznyeckuit CMBICII
UCIOJB3YEMBIX BEIUYMH, MX O0O3HAu€HUS M E€AMHMIBI, HaXOAMTb
(bopMyIIbl, CBA3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEJIMYUHY C APYTUMHU

BCIIMYHMHAM

10.6

10.7

OnuceiBaTh M3YyYECHHBIE DJJIEKTPUUECKHE CBOMCTBA BeIleCTBA U
JNEKTPUYECKUE  SIBICHUSA  (TPOIECCHI), UCTHONB3ys  (pusmdeckue
BEJINYUHBI: NEKTPUYECKUN  3aps,  JJIEKTpUUYECKoe  MOJe,
HanpsHDKEHHOCTh  MMOJIs, TMOTEHLHUAN, pa3sHOCTh MOTEHIMAIOB; IpHU
OIMHMCAHUU TIPABWIILHO TPAKTOBATh (PU3UICCKUI CMBICIT HCIIOJIB3YEMBIX
BEJIMYMH, WX OOO3HAYCHUS W EAWHUIIBI, YyKa3biBaTh (POPMYIIBI,
CBA3BIBAIOIIME JIAHHYI0  (U3HYECKYI0 BEJIMYMHY C  JIPyTUMHU

BEiIM4YnHaMun

aHAJTM3UPOBATh (PU3WYECKHE TIPOIECCHl W SIBJICHUS, HCIIOJIb3YS
(bu3MYecKre 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO TAroTeHus, I, 11
u III 3akonsl HploTOHA, 3aKOH COXpaHEHHS MEXAHUYECKOW IHEPTUH,
3aKOH COXPaHEHUsS UMITYJIbCA, MPUHIIUIT CYNEPIO3UIIUN CHUJI, TIPHUHITUTI
paBHOIIpaBUS WHEPUHUAIBHBIX CHCTEM OTCU€Ta; MOJCKYJISIPHO-
KMHETHYECKYI0 TEOPUIO CTPOEHUS BEILECTBA, ra30BbI€ 3aKOHBI, CBS3b
CpeHEel KMHETUYECKOM SHEPruu TEIUIOBOTO ABUKEHUS MOJIEKYJ C
a0COJIOTHOW TeMmepaTypo, MEepBbIi 3aKOH TEPMOJWHAMUKH;, 3aKOH
COXpaHEHHUs DJIEKTPUUYECKOro 3apsiga, 3akoH KynoHa; mnpu >ToM
pasznuYaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €r0 MaTeMAaTHYECKOe

BbIpQ)KEHUE U yCIIOBUS (TPAHUIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC NPUHIMIBI JEHCTBUS MAalIWH, NPHOOPOB U
TEXHUYECKUX YCTPOWCTB; pasziuyaTh YCIOBHS HX O€30IacHOro

HCIIOJIB30BaHUA B HOBCCHHCBHOfI KHN3HU

10.9

BrmonssaTe SKCIICPUMCHTEI IO UCCIICAOBAHHIO (1)H31/I‘-ICCKI/IX SIBJIEHUU U
IIPOLIECCOB € UCIOJIB30BAaHUEM IPSAMBIX M KOCBEHHBIX U3MEPEHUN; IIPH
3ToM (opMyaupoBaTh MpoOJeMy (3amady) W THUIOTE3Y Y4eOHOro
OKCIEPUMEHTa,  COOMpaTh  YCTAaHOBKY W3  MPEIJIOKESHHOTO

000pynoBaHusl, IPOBOJIUTH OIBIT U (POPMYIUPOBATH BHIBOABI

10.10

OcymliecTBIATh MpsIMbIE U KOCBEHHbIE U3MEPEHHUS (PUINUECKUX

BCJIMYHH, IIpU 3TOM BBI6I/IpaTB OIITHUMAJILHBIA CHOCO0 HN3MCPCHHUA U




HUCIIOJIB30BaTh H3BECCTHHIC METOAbI OLICHKH l'IOl"peH_IHOCTeI\/'I I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (QU3NYECKUMHU BEJIMYMHAMH C
WCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHUH; TIpU 3TOM KOHCTPYHUPOBATH
YCTaHOBKY, (HUKCHUPOBaTh pe3yiabTaThl TMOJYYEHHONM 3aBUCHMOCTH
(bu3n4ecKux BEJIMYUH B BUJE TaOJIUL U Ipa(UKOB, e1aTh BBIBOJbI 11O

pe3yibTaTaM UCCICAOBAHUA

10.12

Cobmroate mpaBmia 0e30macHOro  TpyAa MpU  MPOBEICHUU
UCCJEIOBaHUI B  paMKax y4eOHOro OKCIEpUMEHTa, Yy4eOHO-
HCCJIEeIOBATEIbCKOW M TMPOEKTHOW JAEATEIbHOCTH C HCIIOJIb30BAHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOr0 000PYAOBAHUS

10.13

Pematp pacu€tHble 3aauu ¢ SBHO 3aJaHHON (U3UYECKON MOEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI W TPUHIUIBL, HA OCHOBE aHAIM3a
yCIOBUS  3a/lauydl  BbIOMpaTh (DU3MUECKYI0 MOJENb, BBIACIATH
¢busnyeckue BeTUYMHBI U (OPMYIIbI, HEOOXOIUMBIE i €€ pelleHHs,
MPOBOJUTH PACUYETHI U OLIEHUBATH PEALHOCTD MMOJYYEHHOTO 3HAYEHUS

(hu3HUECKON BEITMYNHBI

10.14

Pemars Ka4eCTBECHHbBIE 3a7a4u: BBICTPANBAThH JIOTUYECKHU
HEMPOTUBOPEUUBYIO LEMOYKY PACCYXACHUWU C OMOPOM HAa U3yUYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (bmnqecxne SIBJICHUS

10.15

Hcnonp30BaTh TpHM  pelIeHHMH YYEOHBIX 3a1ad  COBPEMEHHBIC
MH(OPMallMOHHbIE TEXHOJOTMHM JUJISl TIOWCKA, CTPYKTYpUPOBAHMS,
UHTEpIIpETallMl W TPEACTaBICHUsS y4eOHOW M Hay4HO-TOMYJISIPHOM
MH(pOPMALUY, TOJTYYEHHOW M3 Pa3IMYHBIX HUCTOYHUKOB; KPUTUYECKU

aHAIM3UPOBATH MOTYYaeMyl0 HHPOPMAIIUIO

10.16

[IpuBoauTh mpHUMEpHI BKJIA/la POCCUUCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKHU, OOBSICHEHHE MPOIIECCOB OKPYKAIOIIErO

MuUpa, B pa3BUTHUC TCXHUKU U TEXHOJIOT Ui

10.17

Hcnonb30BaTh TEOpeTUYECKHE 3HAHUSA MO (PU3UKE B IOBCETHEBHOM
KHM3HM JUIsL oOecriedeHns 0e30MacHOCTH Ipu 00palleH!H ¢ prudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJISI COXpPAHEHMs 370POBbS U

COOTIOICHHSI HOPM KOJIOTHUECKOT0 MOBEICHHUS B OKPYKAOIIIEH cpelie

10.18

PaGotaTh B rpymnie ¢ BBINOJIHEHHEM PAa3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI, PAlUMOHAJIBHO  paCHpeesiTh
00s3aHHOCTH ¥ TUIAHUPOBATh JESATEIBHOCTh B HECTaHIAPTHBIX
CUTyallUsX, aJCKBATHO OLICHMBATh BKJIAJ Ka)XIO0r0 M3 YYACTHUKOB

I'PYIIIBI B pELIEHNUE pacCMaTpUBAEMOM MpoOIeMbl




11 KJIACC

Kon
NpoBepPsieMoOro
pe3yJjbTara

I[IpoBepsiemble npeaMeTHbIE Pe3yJIbTATHI 0CBOCHUS OCHOBHOM
o0pa3oBaTeIbHON MPOrpamMMbl CpeIHero 001ero 0d0pa3zoBaHus

11.1

JleMOHCTpHpOBaTh Ha TMpUMEpPax poidb W MecTo (u3uku B
(hOopMHUPOBaHHH COBPEMEHHOW HAyYHOW KApTHUHBI MHPA, B PA3BUTHU
COBPEMEHHON TEXHUKHU U TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH

JIIOJIEH, IEJIOCTHOCTD U €AMHCTBO (PU3NYECKOM KapTUHBI MUPA

Y4uThIBaTh TPAHULBI IPUMEHEHHSI U3YYEHHBIX (PU3MUYECKUX MOJIEICH:
TOYEYHBIN ANEKTPUUECKUN 3apsij, sAepHas MOJEIb aTOMa, HyKJIIOHHAs

MO/IeSIb aTOMHOTO si/ipa MpHU pelieHNH (PU3NUIECKUX 3a7a4

11.3

Pacnio3naBate (usnueckue siBaeHus (Iporecchl) U OOBACHATh MX HA
OCHOBE 3aKOHOB  DIIEKTPOJAMHAMUKMA W  KBAaHTOBOW  (DM3UKHU:
AJNIEKTPHUYECKAsi MPOBOJIUMOCTh, TEIJIOBOE, CBETOBOE, XHUMHYECKOE,
MarHWTHOE  JICWCTBUS  TOKa, B3aUMOJICHICTBUE  MAarHUTOB,
AJIEKTPOMArHUTHAsl MHAYKIUS, JCHCTBUE MArHUTHOTO TIOJIs Ha
NPOBOJHUK C TOKOM U JBWKYLIMHCS 3apsil, JJIEKTPOMAarHUTHBIC
KOJeOaHUsi W BOJIHBI, MPSIMOJIMHEHHOE paclpoCTpaHCHHWE CBETa,
OTpaKeHWe,  MpeJloMIICHHe, HHTeppepeHuus, Audpakuus u
MOJISIpU3aLMsl CBETA, JHCIEPCHUsl CBeTa, (HOTORIEKTpUYEeCKHid 3 ekt
(poroaddekr), cBeToBOE MaBICHHE, BO3SHHUKHOBEHHE JIMHEWYATOTO
CIEeKTpa aToMa BOJOPOJAA, €CTECTBEHHAass M  HCKYCCTBEHHas

pPaanoOaKTUBHOCTD

114

OnuceiBaTh U3Y4YEHHbIE CBOMCTBA  BellecTBAa  (JIEKTPUUECKHE,
MarHUTHbIE, ONTUYECKUE, IJIEKTPUUECKYIO0 MPOBOJUMOCTb Pa3INuHbIX
cpell) M DJJIEKTPOMAarHUTHbIE SABJIEHUS (IPOLECCHI), HCIOJIb3Ys
¢u3nueckue  BEJIMYMHBI:  JJIEKTPUYECKUH  3apsal, Cuila  TOKa,
UIEKTPUUYECKOE  HAIPSKEHHE,  AJIEKTPUUYECKOE  CONPOTUBIICHHE,
pasHocTh noteHuuanoB, D/IC, pabora TOka, MHIYKIHS MarHUTHOTO
nonsi, cuna Awmmepa, cwia JlopeHna, HMHAYKTUBHOCTh KaTYUIKH,
SHEprus 3MEKTPUUECKOr0 M MArHWTHOIO NOJeH, Mepuoj M 4YacToTa
KosebaHuil B KosebaTeIbHOM KOHTYpE, 3apsij U CUila TOKa B Ipoliecce
rapMOHHYECKHUX AJIEKTPOMATrHUTHBIX KOJIeOaHUH, ¢doxycHoe
paccTOsHME W ONTHUYECKAas CWJIa JIMH3BI, NIPU ONUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKUI CMBICT HCIOJB3YEMbIX BEIMYUH, HUX
00O3HAUeHWsI W EIWHUIBI;, YKa3blBaTh (OPMYIBI, CBSA3BIBAIOIINE

AaHHYIO (bHSH‘ICCKyIO BCJIMYHHY C APYTUMH BCIMYNHAMU




11.5

OnwuceIBaTh HN3YUCHHBIC KBAHTOBBIC SABJICHUA U IIPOLECCHI, UCIIOJIb3YyA
(1)I/I3I/I‘IGCKI/IG BCJIIMYUHEBI: CKOPOCTH JJICKTPOMArHUTHBIX BOJIH, AJIMHA
BOJHBI M 4YaCTOTa CBETA, JHEPIUd MU HMITYJIbC (bOTOHa, nepuona
moiaypacmnaaa, O3SHEpPrusad CBsA3M ATOMHBIX AA€P, IIPpHU OIMCaHHU
IIpaBUJIbHO TPAKTOBATH (bHSI/ILIeCKI/Iﬁ CMBICJI UCITIOJIB3YEMbBIX BCJIWYUH,
UX 00O03HAYCHUS U CAWHUILIBI; YKa3bIBATb (I)OpMy.TILI, CBA3bIBAIOIIUC
JAaHHYIO (I)I/I3I/I‘-IeCKyIO BCJIMUHUHY C APYI'UMHU BCIMYNHAMU, BBIYUCIIATH

3HA4YCHHC (1)I/I3I/I‘ICCKOI>'I BCIINYHHBI

11.6

Ananu3upoBaTh (U3MYECKHE TPOLECCHl U  SABICHHS, HCIOIb3Ys
¢usnyeckue 3aKOHbl M HOpUHOUNBL  3akoH Oma,  3aKOHBI
MIOCJIEIOBATENILHOTO W TMApaJUIENbHOIO COEAUHEHMS] IPOBOIHHUKOB,
3akoH [[xoyns — JleHna, 3aKOH 3J€KTPOMArHUTHOM MHIYKLUH, 3aKOH
MIPSIMOJIMHENHOT'O pacpOCTPAaHEHUs] CBETa, 3aKOHBI OTPaXXCHUsI CBETA,
3aKOHBl  NIPEJIOMJIEHUS  CBETa, ypaBHEHUWE OWHIUTEHHa A
dboToadderra, 3aKOH COXpPAHCHHUS DHEPrUU, 3aKOH COXPAHCHUS
UMITyJIbCa, 3aKOH COXPAaHEHHUs DJIEKTPUUYECKOro 3apsna, 3aKoH
COXpaHEHHUsT  MaccoBOro 4YHcia, HocTynarsl bopa,  3akoH
paAMOaKTUBHOIO pachaja; IpU 3TOM pa3jinyaTb CIOBECHYIO
(OpMyJINPOBKY 3aKOHA, €r0 MaTEMAaTHUYECKOE BBIPAKEHUE U YCIIOBUS

(TpaHHIBI, 007aCTH) TPUMEHHUMOCTH

11.7

OHpCI[CJ'IHTB HampaBJICHUC BCKTOpPAa HWHAYKIOHWMH MArduTHOI'O I10JIA

IIpOBOAHHKA C TOKOM, CHUJIbI AMnepa H CHJIBI HopeHua

11.8

CTpOI/ITB Hn  OIIMCBhIBATHb H306pa)KeHI/Ie, co3agaBacMo€C  IINIOCKUM

3€pPKaJIOM, TOHKOU JINH301

11.9

BBIMOTHATE AKCTIEPUMEHTBI 10 MCCIIEAOBAHUIO (PU3UUSCKHUX SBICHUN 1
MIPOILIECCOB C MCIIOJIB30BAHUEM INPSIMBIX M KOCBEHHBIX U3MEPEHUIA; MPU
3ToM (GopMynHpoBaTh NpodieMy (3amady) U THUIOTE3y Y4eOHOro
SKCHEpUMEHTa,  CcoOMpaTb  YCTAaHOBKY M3  IPEIJIOKEHHOTO

000pyI0BaHUs, MPOBOAUTH ONBIT U (HOPMYITHUPOBATH BHIBOIBI

11.10

OCYIJ_IGCTBJISITL NpsAMbIC W KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHEIH CIOCO0 HU3MCPCHHUA U

HCIIOJIB30BaTh U3BCCTHHIC MCTO/bI OLICHKN HOI‘pCH.IHOCTCﬁ H3MCp€HHI71

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEIIMYMH C UCIOJIB30BaHUEM
NpSAMBIX ~ M3MEPEHUM; TpU ITOM KOHCTPYMpPOBAaTh YCTaHOBKY,
(bUKCUpOBaTh PE3yNbTATHl TOJIYYCHHOW 3aBUCUMOCTH (PUIUICCKUX
BEJIMYMH B BUJE TaONUIl U TpadUKOB, J1€71aTh BBIBOABI 110 pe3ylibTaTaM

HCCIIeI0OBAHUS

11.12

Cob6mrogaTe mpaBujia O€30MacHOrO0 Tpylda TMpU MPOBEIACHUU




HCCIEOBaHUNH B paMKax Y4eOHOro »OKCIIEpUMEHTa, Y4eOHO-
MCCIIEeI0OBATEIbCKOM U MPOEKTHON ACSATEIBHOCTH C HMCIIOIh30BAaHUEM

U3MEPUTENBHBIX YCTPOUCTB U 1TA0OPAaTOPHOTO 000PYIOBAHHUS

11.13

Pemate pacué€THBIe 3a/aun ¢ SBHO 3aJJaHHON (M3MYECKON MOJIETBIO,
WCIIONB3Ysl (PU3MYECKUE 3aKOHbI M TPHUHIMIIBI, Ha OCHOBE aHan3a
yCIOBUSL  3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢busznueckue BeIMYUHBI U (HOPMYIIbI, HEOOXOUMBIEC TSl €€ pelIeHHs,
MPOBOJIUTH PACUETHI U OLIEHUBATH PEANbHOCTH MOJIYYEHHOTO 3HAYEHUS

(bu3MUECKON BETMYUHBI

11.14

Pemrate Ka4CCTBCHHBIC 3aJa4u: BBICTpAanBATb JOTHYCCKH
HETIPOTUBOPCUUBYIO ILCTIOYKY paCCY)KI[CHI/Iﬁ C OHOpOfI Ha U3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTHU U (bl/IBI/II-IeCKI/Ie SABJICHHUA

11.15

Hcnonb3oBaTh NOpU  pEIICHUM YY4EOHBIX 3aJad  COBPEMEHHbBIE
MHPOPMALIMOHHBIE TEXHOJIOTUH JUIsI IOMCKA, CTPYKTYpUPOBAHHUS,
UHTEPHpETallMd M TPEJCTABICHUS y4eOHOW W HAyYHO-TOMYIISIPHON
uHpOpPMAIUY, TIOTYYSHHOW M3 Pa3IMYHBIX UCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATH NOITy4aeMyI0 HHPOPMAIHIO

11.16

OOBSCHITh MPUHIIMIBI JACHCTBUS MAIlMH, TPHOOPOB M TEXHUYECKHUX
YCTPOMCTB; pa3inuaTh YCJIOBHUS HX 0€30MacHOr0 HCHOJIb30BaHUS B

MOBCEIHEBHOU KU3HU

11.17

[IpuBoauTh TpHUMEpHl BKJIA/a POCCUWCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE MPOLIECCOB OKPYXKAIOLIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

11.18

Hcnonb30BaTh TEOpeTHYECKHE 3HAHUS MO (U3UKE B IMOBCETHEBHOMN
YKU3HHM JIJIA o0ecreueHrs 0€30MacHOCTH MpU OO0paIleHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJISI COXpPAHCHHs 370POBbS U

CO6J'IIOI[€HI/IH HOPM 3KOJOI'HYCCKOTI'O ITIOBCACHUS B oxpy;xammeﬁ cpeac

11.19

PaGotaTh B Tpynme ¢ BBINOJHEHWEM pA3IMYHBIX COLUAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYHNbl,  PAlMOHAIBHO  paCIpenesiTh
O0sI3aHHOCTM M  IUIAHUPOBATh JESATENBHOCTh B  HECTAHAAPTHBIX
CUTYyallUsIX, aJeKBAaTHO OIICHUBATh BKJIAJ KaXIOr0 M3 YYaCTHHKOB

IPYIIIBI B PELICHUE PAacCMaTPUBAEMOIl TPOOIEMBI




INPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pa3aena

Koxa npoBepsiemoro

HpOBepHeMbIe IJIEMEHTHI COACPKAHUSA
3JIEMEHTAa

OU3NKA 1 METOJAbI HAYHYHOI'O ITO3HAHUW A

®usuka — Hayka o npupoae. Hayunbie
. METO/Ibl TTO3HAHUSA OKpPYXaruero mupa. Posib
JKCIEpUMEHTA M TEOpPHUH B  IIpoLecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3HKe

MogenupoBanue (pU3MUECKUX SABICHUH U
npoueccoB. Hayunsle runoressl. @usnueckue
3aKOHBI U TEOpPHH. ['paHUIBI MPUMEHUMOCTH
15 (buznueckux 3aKOHOB. [TpuHuun
' cooTBeTcTBUs. Ponp u Mecto ¢Qusuku B
(hopMHUPOBaHMHM  COBPEMEHHOH  Hay4YHOU

KapTHUHBI MHpa, B MIPaKTHYECKOU

NeITeTHOCTH JIFOJIEH

MEXAHUKA

KMHEMATHKA

Mexaunueckoe aBrmxkenne. OTHOCUTEILHOCTD
2.1.1 MEXaHUYECKOro aBmkeHna. CucreMa OTCUéTa.

TpaekTopus

2.1

[lepemenienue, CKOpoCTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHE
2.1.2 MAaTepUaIbHON TOYKH, UX IPOEKIMU HA OCH
CUCTEMBI KOOpJIMHAT. Crnoxenue

IIEPEMEIIEHUN U CII0KEHNE CKOPOCTEN

PaBHOMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHEMHOE JIBUKECHUE. ['paduxu
2.1.3 3aBUCUMOCTH KOOpJMHAT, CKOpPOCTH,
YCKOPEHHUH, IIyTH u NepEMEILEHUs

MaTepHaHBHOﬁ TOYKHU OT BPECMCHU




2.2

CBoOogHoOe majieHne. Y CKopeHrue CBOOOTHOTO

naJicHus

2.1.5

KpuBonunelinoe nBuxeHue. PaBHOMepHOE
JABHXXCHUC MaTepHaHBHOﬁ TOYKH 1o
OKPY’KHOCTH. YTIJIOBAasi CKOpPOCTb, JMHEHHAas
CKOPOCTb. Iepuon U 4acToTa.

LlenTpocTpeMUTENBHOE YCKOPEHHE

2.1.6

TexHuueckue YCTpOﬁCTBaZ CIINAOMCTDP,
ABVXXKCHUE CHapsaa0B, HLCIHBIC W PEMCHHBIC

nepe1ayn

[IpakTnueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOPOCTH. Uccnenosanue
COOTHOUICHUSI MEXKy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  IOCJIENOBAaTE/IbHbIE  paBHBIE
MPOMEXYTKH BPEMEHH MIPU PABHOYCKOPEHHOM
JBIKEHUU C HAayaJbHOM CKOPOCTHIO, paBHOM
Hymo. M3yueHne OBUKEHUS IIapuKa B BA3KOM
Kuakoctu. V3ydyeHuwe — IBIDKEHUS — Tena,

6pOHIeHHOFO TOPU30HTAJIBHO

JUHAMUKA

2.2.1

[TpuHIMI OTHOCHUTEIBHOCTHU TIanunes.
IlepBeit 3akoH HeroTona. HMHepuuaibHble

CHUCTEMEI OTCUETA

222

Macca Tena. Cuna. IlpuHiun cynepno3unuu

CHII

223

Bropoii 3akoH HprooTOHa 111 MaTepualbHOU
TOYKH B HHEPIHMAIBHON CHCTEME OTCcuéTa
(UCO). Tpermit 3akon HelooToHa s

MaTCpHUaAJIbHBIX TOYCK

224

3aKOH BCEMUPHOro TAroreHus. Cuiia TSKECTH.

IlepBast kocMuueckast ckopocTs. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJIBKEHUS W CWIAa  TPEHHUs  IOKOS.

Koaddunuent tpenus. Cuiia conpoTUBICHUS




IIpr ABMXKCHUU TEJIa B )KUAKOCTU HUJIU ra3e

227

[TocTymarenbHOe W BpamiaTeIbHOE JIBUKCHHE

a0COIOTHO TBEPIOTO Tela

228

MOMEHT CHIIBI OTHOCHUTEIBHO OCH BpALLCHMUS.
[Inedo cunbl. YcinoBus paBHOBECUS TBEPAOIO
tena B UCO

229

TexHuueckue YCTpOﬁCTBa . INOAIIMITHHUKH,

ABMXXECHUEC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padotel. U3yueHnne ABUIKEHUS
Opycka 10 HaKJIOHHOM IJIOCKOCTH IOJ]
JEHCTBUEM HECKOJIBKMX cwil. MccrnenoBanue
3aBUCHMOCTU CWJI YIPYTOCTH, BO3HUKAOIIUX
B JehopMUpYyEeMOil TPYKUHE U PE3UHOBOM
oOpasiie, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue yciioBul paBHOBECHS TBEPAOTO

TCJ1a, UMCIOIIICTO OCh BpalliICHUSA

2.3

2.3.1

3AKOHbI COXPAHEHHMS B MEXAHUKE

I/IMHYJ'IBC MaTepHaﬂBHOﬁ TOYKH, CHCTEMBI
MaTCpUuajJIbHbBIX TOYCK. I/IMHy.TIBC CHJIbBI H

HU3MCHCHUC UMITYJIbCA TCIIa

232

3akoH coxpaHeHuss wummyinsca B HCO.

PeaxTuBHOE NBUMXEHUE

233

PaGotra cunbl

234

MorHocTh cHIbI

2.3.5

Kunernueckas OQHCPTIUA MaTCpHaHBHOﬁ TOYKH.

TeopeMa 0 KWUHETUYECKOUN SHEPTUH

2.3.6

[TorenmmansHass sHeprud. [loTeHuManbHas
SHEPTHs yIIpyTo nedopMupoBaHHOM
npyxuHbl. IloTeHnumanbHas JHEpPrus Teia

BOJIM3H MOBEPXHOCTH 3eMIIN

2.3.7

TloTeHmanpHple W HEMOTEHIUAIBHBIE CHIIBL.
CBsi3b  paboOThl HEMOTEHIUATBHBIX CHJI C
U3MEHEHUEM MEXaHUYECKOH SHEPruu

CHCTCMbI TCII. 3aKkoH COXpaHCHUA




MEXaHUYECKOUN SHEPTUU

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
5130 TexHu4eckue yCTpOMCTBA: JIBUKCHHUE DPAKeT,
o BOJOMET, KOTIEp, NPYKUHHBINA ITUCTOJIET
[lpaktuyeckue pabotTel. M3ydeHue CBsI3U
5310 CKOpOCTEM Teln IpU HEyIpyroMm yzape.

HccnenoBanue CBiA3HU pa6OTLI CHJIBI C

H3MEHECHHEM MEXaHHYeCKOM OHEPIruu Tejia

MOJIEKVYJISIPHAS ©®U3UKA U TEPMOANHAMUKA

3.1

OCHOBbI MOJIEKVJISPHO-KMHETUYECKOM TEOPUU

OcHoBHBIE HIOJIOKEHUS MOJICKYJISIPHO-
KUHETHUYECKOU TEOPHUH. bpoyHoBckoe
nsmwkenue. uddysus. Xapakrep JBUKEHUS U

B3aMMOJCHCTBHUS YaCTHUIl BEIIECTBA

MO,Z[CJ'II/I CTPpOCHHA TA30B, )KI/I,Z[KOCTGI\/'I n
TBépI[BIX TCI u 00BsICHEHHE CBOMCTB

B€IICCTBA HAa OCHOBEC 3TUX MOHCHefI

Macca wmosekyn. KonudecTtBo — BemiecTsa.

[Tocrosinnast ABorazpo

TemmoBoe paBHOBecue. Temmeparypa U €€

n3mepenue. [lkana remneparyp Llenscus

Monens  uaealpHOrO  rasa. OcHoBHOE
ypaBHEHHUE MOJIEKYJISIPHO-KUHETHUE CKOM

TCOPUU NACATILHOI'O Ir'a3a

AOcoiroTHasl TeMIiepaTypa Kak Mepa CpemaHei
KHMHETUYECKON 3HEPTUH TEIJIOBOTO JBUKCHHS

yactuil rasza. [lIkana temnepatyp KenbBuna

VpaBuenne Kianeiipona — MeHueneesa.

3akoH /lanbToHa

I'azoBble 3aKkoHbI. M30mponeccs B uaeaibHOM
ra3e ¢ IOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

u30TepMa, n30Xopa, u3o0dapa

TexHuueckue yCTpOIiCTBA: TEPMOMETD,

OGapomeTp




3.1.10

[Ipaktuueckue paboTel. l3MepeHnue wmacchl
BO3/lyXa B KJIaCCHOM KoMmHarte. McciaenoBanue
3aBUCHUMOCTH MCXKAY IMapaMeTpaMn COCTOSHUA

pa3pekeHHOTO ra3a

32

OCHOBbI TEPMOJIMHAMUMKIA

3.2.1

TepMO,Z[I/IHaMI/I‘-IeCKaH CHUCTEMA. BHYTpCHHSIH
QHCPIruAa TepMOﬂHHaMquCKOﬁ CUCTEMBI H

CIIOCOOBI €€ U3MEHEHHS

322

KomuyecTBo TemnoTsl U pabota. BHyTpeHHssI

OHEPIrusa OAHOATOMHOI'O UACAJIBHOIO I'a3a

323

Bunpl Temmonepenayu: TEMJIOMPOBOJAHOCTD,
KOHBEKLUsA, U3lydeHHE. TeroéMKoCTh Tena.
ViaenpHas TEINIOEMKOCTHL BelllecTBa. Pacuér

KOJIMYCCTBA TCIUIOTHI IIPpU TCTUJIONICpCaavcC

324

3.25

[IepBrIii 3aK0H TepMoauHaMuku. [Ipumenenue
IIepBOro 3aKOHAa TEPMOJIUHAMUKHI K
u3omnpoueccaM. ['padudeckas UHTEpIpeTAIS

paboThI Taza

TemmoBble Mamuubl. [IpUHIMIBL  OEWCTBUA
TeruioBbIX MamuH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpduuueHt
nosiesHoro  gectBus  (mamee —  KIIM)

terioBor MamuHbl. [ukin Kapro u ero KIIT

3.2.6

Bropoii 3aKOH TEPMOJAUHAMUKHU.
HeoOpatumocTs  IpoLeccOoB B MPUPOJE.
Tennossle JIBUTaTeNIN. OKOJI0rn4ecKue

HpO6JIeMBI TCIIJIOOHCPICTUKHN

3.2.7

TexHuueckue yCTpOHCTBA: JBUTATEIb
BHYTPEHHETO Cropasusl, OBITOBOM

XOJIOAWIIBHHUK, KOHAUITHOHED

3.2.8

[IpakTrueckue padotsl. I3Mepenue yneabHOU

TEIUIOEMKOCTH

33

AI'PETATHBIE COCTOAHNMA BEILECBA. ®A30BbIE ITEPEXO/IbI

3.3.1

Hapoo6p3303aHI/Ie U KOHACHCAIH:A. I/ICHapeHI/IC




u KUIIEHHE. VY nenpHas TerioTa
napooOpa3oBaHusl. 3aBHCUMOCTh TEMIIEPaTypbl

KUIICHUS OT JaBJICHUA

AOcCoI0THasT W OTHOCUTEIbHAS BJIAXKHOCTH

332 Bo3ayxa. Haceiennslit nap
TBépnoe TEJO. Kpucrannmueckue 51
333 amopdHble Terda. AHU3OTPONHS  CBOWCTB
o KpUCTAJIJIOB. Kunkue KpUCTAJLIBIL.
CoBpeMeHHbIE MaTEpHUAIIbI
334 [InaBnenne w Kpuctainuzauus. Y AenbHas
o TeruioTa masiaeHus. Cyonumanus
3.3.5 YpaBHEHHE TEIUIOBOTO OanmaHca
TexHuyeckue yCTpOMCTBA: TUIPOMETp U
336 NICUXPOMETP,  KaJOPUMETP,  TEXHOJOIHH
o MIOJIyYEHUSI COBPEMEHHBIX MAaTE€pHAJIOB, B TOM
4HCJIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTUU
337 [IpakTnueckue paboThL. N3mepenue
o BJIQYKHOCTH BO3/1yXa
4 DJIEKTPOAMHAMUKA
OJIEKTPOCTATHUKA
A1l Dnexrpuzauus Ten. DIeKTpuueckuil 3apsa. [Isa
o BU/IA DJIEKTPUUECKUX 3aPs/10B
[IpoBoaHMKY, JTURJIEKTPUKU u
4.1.2
MOJIYITPOBOJIHUKH
4.1.3 3aKOH COXpaHEHMS ANEKTPUUECKOTO 3apsiaa
4.14 B3aumoneiictBue 3apsnoB. 3akoH Kyinona
4.1 DnekTpuueckoe  Modie. HanpsoxkénnocTsb
415 3JIEKTPUYECKOIO T1OJIA1. [TpuHun
o cynepno3uiuu.  JIMHUM ~ HAOpsSKEHHOCTH
ANEKTPUYECKOTO MO
116 PabGora cui  3ME€KTPOCTATHMYECKOTO  MOJIS.
o Ilorenunan. PaznocTs noTeHIMAI0B
417 [IpoBOIHMKM W AMAIEKTPUKH B MOCTOSHHOM

OJIEKTPUYCCKOM I10JIC. HI/IBJ’ICKT}’)I/I‘ICCKBJI




IIPOHUITACMOCTDb

DIEKTPOEMKOCTb. Konnencarop.
4.1.8 OneKTpOEMKOCTh  IIJIOCKOIO  KOHJEHCAaTopa.
DHeprus 3apsyKEHHOI0 KOHAEHcaTopa
TexHudeckue  yCTpPOMCTBA:  BJIEKTPOCKOIL,
419 JNEKTPOMETP, AIEKTPOCTATUYECKAs 3aIUTA,
o 3a3eMJICHHE JIEKTPOIpUOOPOB, KOHIEHCATOP,
KCEPOKC, CTPYUHBIN TPUHTED
4110 [IpakTnueckue paboTHI. N3mepenne

NEKTPOEMKOCTH KOH/ICHCATOPA

4.2

TIOCTOSTHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

Ycaopus CYILICCTBOBAaHUMA IIOCTOAHHOI'O

4.2.1 3JeKTpUdecKoro Toka. Mcrounuku toka. Cuna
Toka. [locTossHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma aiid yyacTka Henu
423 DNEKTPUUECKOe COMPOTUBJICHHE. Y IeTIbHOE
o COTIPOTHUBIICHNE BEIIECTBA
454 [locnenoBarensHOE, napaJijiesibHOE,
o CMEIIIaHHOE COEIMHEHHE MTPOBOTHUKOB
PaGora snektpuyeckoro Toka. 3akon J[koyms
4.2.5
— Jlenua
4.2.6 MOIIHOCTB 3JEKTPUIECKOrO TOKA
anexTpoaBwkymas cuna (mamee — DJIC) wm
427 BHYTpEHHEE COMPOTHUBIIEHUE MCTOYHUKA TOKA.
o 3akon Oma miIg mMOJdHOW  (3aMKHYTOW)
aneKTpudecko nenu. Koporkoe 3aMmbikaHue
DNeKTpOHHAs MIPOBOJIUMOCTD TBEPIBIX
128 METAJUIOB.  3aBUCUMOCTH  CONPOTHBIICHUS
o METaJIJIOB oT TEMIIepaTypHI.
CBepXITpOBOJIUMOCTh
429 DneKTpuyeckuii Tok B Bakyyme. CBoiicTBa
o 3JIEKTPOHHBIX MTyYKOB
4.2.10 [TonmynpoBoguuku. CoOCTBEHHAS U TPUMECHAS




MPOBOJMMOCTh IOJYIIPOBOAHUKOB. (CBOICTBA

p-n nepexoza. [TosynpoBoiHUKOBBIE TPUOOPHI

4.2.11

DONEKTpUYECKHiA  TOK B DJICKTPOJIUTAX.
DIIEKTPOIUTHYECKAS JIACCOIUALIUSA.

OnexTponauns

4.2.12

DIIEKTPUUYECKUI TOK B rasax.
CaMOCTOSITENILHBIA M HECAMOCTOSTEIbHBIN
paspsn. PasznuyHble THIBI CaMOCTOSATEIHLHOTO

pazpsaa. Monnus. [1nazma

4.2.13

TexHuueckne YCTpOMCTBA: aMIepmerp,
BOJITMETP,  pPEOCTaT, MCTOYHHKM  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopHl,
AJIEKTPOOCBETUTENBHBIE TIPUOOPHI, TEPMOMETP
COIPOTUBIICHUS, BaKyyMHBII MO,
TEPMUCTOPBI u (oTope3nucTopsl,

HOJIprOBO[[HHKOBBIﬁ AU0a, raJlbBaHHUKa

4.2.14

[IpakTrueckue paboThI. N3yuenue
CMEIIAHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepenne DJIC HCTOYHMKA TOKa M €ro
BHYTPEHHETo comnpoTuBieHusa. HaOmroaeHue

AJIEKTPOIIH3a

11 KVIACC

Kon Koanposepsiemoro
pasaeJa 3JIeMEeHTa

IIpoBepsiemblie Y1€eMEHTHI COAePKAHUS

4

OJIEKTPOAMMHAMUKA

MAI'HUTHOE IT1OJIE. SJIEKTPOMAT'HUTHAS MHAYKINA

43.1

Iloctosgaurle MaruuTthl. B3aummonencTBue

INOCTOAHHBIX MaroHuTOoB

4.3

43.2

MaruutHoe mone. BekTtop MarHuTHOM
uHaykuuy.  llpuHnun  cynmepnosuuun.
Jluann marautHOM wMHAykumu. Kaprunaa
JUHUA  MAarHAuTHOW  MHAYKUUW  TOJA

IIOCTOSAHHBIX MarHuToB




MarauTtHoe 10JI€ MPOBOJHUKA C TOKOM.
Kaptuna nuHuMii nosig JIMHHOTO MPSMOTO

MMPpOBOAHUMKA MW 3aMKHYTOI'O KOJBLCBOI'O

433 MPOBOJIHUKA, KATYIIKA C TOKOM. OTBIT
Opcrena. B3aumonelicTBue NpoOBOAHUKOB C
TOKOM
434 Cuna AmMniepa, €€ MOZlyJIb U HallpaBJIEHUE
Cuna JlopeHua, €€ MOAyJIb U HallpaBJCHUE.
JIBmokeHue  3apsKEHHOW  YacTUIlbl B
4.3:5 OIHOPOZHOM MAarHWTHOM Tone. Pa6ora
cuiibl JlopeHia
4.3.6 SIBlieHUE AIEKTPOMATHUTHON MHIAYKIIUH
4.3.7 [ToTox BEKTOpa MArHUTHON MHIYKIIMU
O/J1C nHAYKIMH. 3aKOH JIEKTPOMarHUTHOM
438 uHaykuuu Papanes
Buxpesoe anexrpuueckoe mone. OIJIC
MHIAYKIUU B TPOBOJAHUKE, JBHKYIIEMCS
439 [IOCTYIATEIbHO B OJTHOPOJJHOM MArHUTHOM
nosue
4.3.10 [TpaBuiio Jlenua
NHnyKTMBHOCTD. SIBIIEHHE CAMOWHIYKIIMU.
4311 OJ1C caMOMHAYKIINH
OHepruss MarHUTHOTO TOJIA KaTyLIKH C
4.3.12
TOKOM
4.3.13 DIEKTPOMArHUTHOE TI0JIe
TexHu4yeckne  yCTpOMCTBA:  MOCTOSIHHBIE
MarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIIb, YCKOPHTEIH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKITHOHHAS TIeUb
IIpakTuueckue paboTHlI. N3yuenne
MarHMTHOTO TIOJS KaTYIIKM C TOKOM.
4.3.15 HccnenoBanue  JOEUCTBUA — IOCTOSIHHOTO

MaravTa Ha paMKy € TOKOM. HccnegoBanue

SIBJICHHUA SHGKTpOMaFHHTHOﬁ HHAYKIOHUN




KOJIEBAHM 11 BOJIHBI

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHMA

KonebarenpHas cucrema. CBoOOIHBIE
konebanus. ['apmMoHuMyeckue KoyeOaHusl.
5.1.1
[lepumon, wactoTta, ammumuTyaa u ¢asza

KoJIeOaHui

[IpyxuHHBI MasTHUK. MaTeMaTU4ecKui

MasiTHHUK

YpaBHEHHE TapMOHHMYECKHX KOJICOAHMIA.
5.1.3 Kunematnueckoe u JTUHAMHUYEeCcKOoe

OMUCAaHME KOJIEOATEIFHOTO ABMKECHUSA

IIpeBpaiuenue SHEPIUu pu
TapMOHUYECKUX KOJICOAHMSX. CBs3b
5.14 aAMIUIUTY/IbI Kosebauuii HUCXOIHOU
BEJIMUMHBI C aMIUTUTyJaMU KoyieOaHul eé

CKOPOCTH M YCKOPEHUs

Konebarenpubiit  koHTYp. CBOOOIHBIC
3JICKTPOMarHUTHBIC KoJieOaHust B
UJCAUTHEHOM  KOJICOATEIbHOM  KOHTYpE.
AHaNOTHS MEXAYy MEXaHWYCCKUMHU H
AJIEKTPOMArHATHBIMH KOJIEOAHUSIMH.

®opmyia Tomcona

3aKOH COXpaHEHMs PHEPTUU B HUJCATBHOM
5.1.6
K0JIe0aTeIbHOM KOHTYpE

BLIHY)KILGHHBIC MEXaHUYECKHE KOJCOaHMUs.
Pe3onanc. Pe3onancHas KpuBad.
BLIHY)I(JICHHBIG QJICKTPOMATrHUTHBIC

KOJIeOaHUs.

Ilepemennbrii  Tok.  CuHycoWAaIbHBII

IIEPEMEHHBIN TOK.

MomHocTb IIEPEMEHHOI0 TOKa.
5.19 AMIUTUTYIHOE W JCHCTBYIOIIEE 3HAYCHUE

CUJIbI TOKA W HAITPAKCHUA

5.1.10 Tpancdopmarop. [IpouszBoacTBo, nepenada




U 1oTpelieHne 3JIEKTPUYECKOW IHEPIHH.
OKOJIOTUYECKUE PUCKU TPU IPOU3BOJACTBE
ANEKTPUIECKON JHEPruu. Kynerypa
MCIOJIb30BaHUsA 3JIEKTPOIHEPTUU B

HOBCEIHEBHOU KU3HHU

TexHnuueckue ycTpoHcTBa: celicmorpad,

5.1.11 JIEKTPUYECKUI 3BOHOK, JIMHHAA
aJeKTpolepesay
[Ipaktnueckue pabotel. HMccrnemoBanue
3aBHCHMOCTH MEpHoAa MalbIX KoyeOaHMit
s11o rpy3a Ha HUTH OT JJIMHBI HUTH U MAacchl

rpy3a. MccenoBanue nepeMeHHOTO TOKA B
ey M3 TOCIEI0BATEIBHO COCAMHEHHBIX

KOHJIEHCATOPa, KaTyLIKU U pe3ucTopa

5.2

MEXAHUWYECKUE U SJIEKTPOMAI'HUTHBIE BOJIHbBI

5.2.1

5.2.2

Mexannueckue BOJIHBI, YCIIOBHS
pacnpoctpanenus. Ilepuon. CkopocTsb
pacrpocTpaHeHus M JUIMHA  BOJIHBL
[Tonepeynsle ¥ IPOOJIbHBIE BOJIHBI
NnTepdepenuus u nupaxus

MEXaHHNYCCKHX BOJIH

5.2.3

3Byk. CkopocTh 3ByKa. ['poMKOCTH 3ByKa.

BricoTa Tona. TeMOp 3ByKka

524

DJIEKTPOMarHuTHbIE  BOJIHBL. Y CIOBUS
W3JIyYEHUs]  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmuas opuenranus BektopoB E, B u v

B BHCKTPOMaFHHTHOﬁ BOJIHC B BAKyyM¢€

525

CBoiicTBa  DJICKTPOMArHUTHBIX  BOJIH:
OTpaKEHHE, NPEJIOMIICHUE, TOJIIPH3AIIHS,
nudpakmus, wuHTepdhepeniua. CKOpPOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana JJIEKTPOMAarHUTHBIX BOJIH.
IIpumeHeHne 3JIEKTPOMAarHUTHBIX BOJIH B

TEXHHUKE U OBITY

5.2.7

HpI/IHI_II/IHLI paguoCBA3U W TCICBUACHUA.




Pagnosokarmusi. DIJIEKTPOMArHuTHOE

3arpsi3HEHUE OKPYKAOLIEH CpeIbl

5.2.8

TexHudeckrne yCTPOWCTBA: MY3BIKAJIBHBIC
UHCTPYMEHTHI, YJIBTpa3ByKOBas
JMarHOCTMKAa B TEXHUKE M MEIMIIMHE,
panap, PaauoONPUEMHIK, TEIIEBU30D,

anTeHHa, Tenedon, CBU-neuyn

5.3

OIITHUKA

5.3.1

[IpsiMmonMHEtHOE pacTpOCTpaHEHUE CBETA

B OJIHOPOJIHOM cpexe. JIyu cBeTa

5.3.2

OtpakeHue cBeTa. 3aKOHbI OTpAXKECHHS
cserta. IloctpoeHne M300paKeHN B ITIOCKOM

3epKaie

5.33

Ilpenomnienne cBeTa. 3aKkOHBI MPEIOMIICHMS
CBeTa. AOGCOMOTHBIN nokas3aTeib

MMPECIOMIICHUA

534

[NomHoe BHYTpECHHEE OTparkeHHe.
[IpenenbHBI Yroa MOJHOTO BHYTPEHHETO

OTpaKeHUs

5.3.5

Hucnepcus cBera. ClOXHBIH  cOCTaB

6enoro cBera. LlBer

5.3.6

CoOuparome W paccerBalOUINe JIHMH3HI.
Tonkasg nuH3a. POKYCHOE pACCTOSHHUE U
ONTHYECKas  CHJAa  TOHKOW  JIMH3BI.
[TocTpoeHue n300pakeHuil B cOOMpAIONINX
U pacceuBarommx JMH3ax. Dopmyna
TOHKOW JIMH3Bl. YBEJIMUYEHUE, J1aBaeMOe

JINH30U

5.3.7

[Ipenensl NpUMEHUMOCTH F€OMETPUYECKOM

OIITUKU

5.3.8

Wutepdepennmst  cBera.  KorepeHTHbIE
HCTOYHUKHU. YcnoBus Ha0JII0IeHUS
MaKCHUMYMOB u MUHUMYMOB B
UHTEePPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(I)EBHLIX KOTCPCHTHBIX HCTOYHUKOB




Hudpakmus  cBera.  dudpaknuonnas

peméTKa. YcinoBue HaOMIOAEHUS TIaBHBIX

5.3.9 MaKCHMYMOB npu HajgcHuu
MOHOXPOMATHYECKOTO cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [onspuzamus ceera
TexHuyeckue yCTpOMCTBa: OYKH, IIyIa,
doToanmapar, MPOCKIIMOHHBIA arlmapar,
5.3.11 MHKPOCKOII, TEJIECKOTI, BOJIOKOHHAS
OIITHKA, nudpakImoHHas peméTKa,
TTOJISIPOUT
IIpakTnueckue paboTHI. N3mepenue
5310 mokasarenis mpenomieHus. MccnenoBanue

CBOWCTB  W300paXeHW B  JHH3aX.

HaGnronenue nucnepcun cBera

BJIEMEHTBI CITELIUAJIBHOM TEOPMM OTHOCUTEJIBHOCTH

6.1

rpaHI/II_IBI MMPUMCHHUMOCTHU KJIaCCUUYECKOU
MCXaHHUKH. HOCTYJ'IaTBI TEOpHUHn
OTHOCHUTCJIBHOCTH: HHBApUAHTHOCTb
MOAyJd CKOpPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHINTEHHA

6.2

OTHOCHUTENBHOCTh OOIHOBPEMCHHOCTH.
33.MCI[JIGHI/I€ BPpEMCHU HW  COKpAICHHUC

JIJIAHBI

6.3

9Hepr1/1;1 " UMITYJIBC CBO6OJ1HOI>1 YaCTHUIIbI

6.4

CBsI3p Macchl C JHEpPrued M HMMILYJIbCOM
CBOOOJHOM YacTHIBl. OHEprust MOKos

CBOOOIHOM YaCTHIIEI

KBAHTOBAS ®U3UKA

7.1

BJIEMEHThI KBAHTOBOU OIITUKU

®otonbl. Dopmyna [lnanka cBsI3u 3HEPTUN
doroHa ¢ ero yactoTo. DHeprusi

UMITYJbC (OTOHA

OtkpsiTHe U uccnenoBanue porosrddexra.




ONEBITEI AT. CromeToBa. 3aKOHEI

dororddekra

YpaBHeHue DHHIITEHA IS
dororddekra. «Kpacnas TPaHULIA»

dororddekra

7.1.4

Hasnenue cBera. OnbiTel I1.H. JIeOGeneBa

7.1.5

XHUMHYeCKoe HeﬁCTBHe CBCTa

7.1.6

TexHuveckne ycTponcTBa: (HOTOIIEMEHT,
doronaTuuk, COJIHEYHas Oarapes,

CBETOIUOI

7.2

CTPOEHUE ATOMA

7.2.1

Moxens aroma Tomcona. OnbITEI
Pesepdopra o uccineqoBaHUIO CTPOCHUS

aroMma. [Imanerapnas Mozens aroma

7.2.2

[TocTynatsl bopa. Nznyuenue u
norjouieHue (GOTOHOB TpU  TMEPEXoie
aTomMa C OJHOTO YPOBHS JHEPrUM Ha
npyroil. Bunsl ciektpoB. Cnekrp ypoBHEN

OHEPIrUr aToMa BOAOpOJa

7.2.3

Bonnosrle cBoiicTtBa yactuil. BoiHEL 1e
Bporins. KopnyckyisipHO-BOJIHOBOM
nyamusM.  Jludpakmus IIeKTpOHOB  Ha

KpucTaJIjaax

7.2.4

CnoHTanHoe u BBIHYKICHHOC H3JIYUCHUC.

YCcTpoilcTBO U MpUHIUT paboThI azepa

7.2.5

TexHUuecKkrue yCTpPOMCTBA: CHEKTPATbHBIN
aHanu3 (CIEeKTPOCKOI), J1a3ep, KBAHTOBBIi

KOMIIBIOTED

7.2.6

[Ipaktueckue  pabotel.  HaOmonenue

JIMHENYATOro CIEeKTpa

7.3

ATOMHOE A1PO

7.3.1

MeTtoapl Ha6J'IIOI[CHI/ISI n perucTpanuu

9JICMCHTAPHBIX YaCTUI]

7.3.2

OTKpbITHE  PAaUOAKTUBHOCTH.  ONBITHI




Pesepdopaa mo ompenmeneHHI0  COCTaBa
paauoakTUBHOTO u3nyudeHusa. CBoiicTBa
anb(da-, Oeta-, TaMMa-m3ITydeHus. Briusaue

PaaAnOaKTUBHOCTH HaA XUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  TIPOTOHa U HEUTpOHA.
Hyxnonnass monens sigpa ['eiizenbepra —
WBanenko. 3apsan szapa. MaccoBoe 4ucio

sapa. U3oTomnsl

7.3.4

Anwda-pacna. DIIeKTPOHHBIN "
MO3UTPOHHBIA  OeTa-pacrma. lNamma-
U3JTy4YCHHE. 3aKkOH  paJgMOaKTHBHOTO

pacmanga

7.3.5

OHeprusi CBSI3U  HYKJIOHOB B siJIpe.

SAnepusie cuibl. Jledekt macch sapa

7.3.6

Snepuble peakuuu. JleneHwe M CHUHTE3

saaep

7.3.7

S nepHbii peaxrop. TepMosinepHbIi
cuHre3. [IpoGiieMbl M IEpCHEKTHBbI
SIICPHOM  DHEPreTHKU.  DKOJOTHYECKUE

ACIICKTBI ﬂ}lepHOI\/II OHEPICTUKU

7.3.8

OnemeHTapHble  yacTulbl.  OTKpbITHE
II03UTPOHA. @yH1aMEHTAJIbHBIE

B3aUMOJI€HCTBUS

7.3.9

TexHudeckne  yCTpOMCTBA:  JTO3UMETP,
kamepa Bunbcona, sIepHBIi peakTop,

aToMHas 6omba

7.3.10

[Tpaktuueckue pabotsl. HccienoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

doTorpadusim)

OJIEMEHTBI ACTPOOU3UKU

8.1

Bun 3Bé3mnoro neba. CosBesnusi, sipKue

3Bé3I[I>I, IIJIaHETHI, UX BUAUMOC ABUKCHHUEC

8.2

Comueynasts cucrema. llmaHersl 3eMHOM

TpYIIIIbIL. IInaHeThI-TMTaHThI n nux




CIIYTHUKH, KapJIMKOBBIC IIJIAHCTHI. Mamngsie

Testa CoJIHEYHOM CUCTEMBI

8.3

Comnnie, ¢orochepa u  armochepa.

CoitHeyHast akTHBHOCTD

8.4

Hctounuk sHeprun ComnHia u 3BE37

8.5

3BE3Abl, HMX OCHOBHBIE XapPaKTEPUCTHUKHU:
Macca, CBETUMOCTb, PaJHnyc, TeMIeparypa,
170:¢ B3aMMOCBSI3b. Huarpamma
«CTIEKTPAJBHBI  KJIacC — CBETUMOCTHY.
3BE3ALI  IUIABHOM  ITOCJIENOBATEIILHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY» IS

3BE3]1 MIABHOM MOCIICAOBATEILHOCTH

8.6

Baytpennee CTpOCHHUE 3BE3.

CoBpeMeHHbIE NpEACTaBICHUS 0
IPOUCXOKIEHNU U 3Bomtory CosHIa U 3BE3A.

JTarbl )KU3HU 3BE3]

8.7

Mineunbii  Ilyre — Hama ['anaktuka.
CnupanbHas CTPYKTypa lNanakTtuku,
pacrpezneineHne 3BE31, raza MW IBUIM.
ITomoxxenne wu nBmwkenne CoiaHmoa B
lamaktuke. Ilmockas wu  chepudeckas

HoACUCTEMBI [ aJlTakTUKU

8.8

Tuner ramaktuk. PagmoramakTuku H

KBa3apbl. UEpHBIE ABIPHI B sAPaX TAIAKTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akon XaOOma. Pas0Oeranme rajakTHK.
Bospact u paguyc BceneHHou, teopus
bonpmoro B3peiBa. Mogens  «ropsueit

Bcenennoit». PenukToBoe nsnydeHue

8.10

MacmrabHass ~ cTpykrypa  BceneHHoR.
Mertaranaktuka. Hepeménnsie mpoOieMsl

aCTPOHOMHH




YYEBHO-METOJNYECKOE OBECIEYEHUE OBPA3OBATEJBLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUEBHBIE MATEPUAJIBI )51 YYEHUKA

» ®usuka, 10 kmacc/ Mskumes I'.41., Byxosues b.b., Corckuiit H.H. mox penaxiueit
IMappentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» ®usuka, 11 knacc/ Mskummes I'.JI., byxoBues b.b., Yapyrun B.M. nox penakuueit
[TapdentbeBoii H.A., AknmonepHoe obmectBo «M3matenbctBo «IIpocBeniermey

METOJUYECKHUE MATEPUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbHI CETH
UHTEPHET

bu6nuoreka [IOK
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