MUWHHUCTEPCTBO NPOCBEIIEHUSA POCCUMCKOM ®EJEPAIIIN
MHUHHUCTEPCTBO OBPA3BOBAHUS OMCKOM OBJIACTH
Ynpasienue o0pazoBaHusi ATMUHUCTPAUMH JIIOOMHCKOr0o MyYHHIIMIIAJIBHOIO paiioHa
MBOY "JIwounckasa COLO Ne2"

PACCMOTPEHO
PYKOBOJIUTENb TOAUYHON
KOMAaH/IBI

COI'JTACOBAHO
3aMECTHUTENb JUpeKTopa no Y BP

Kormmzesa JILA.

Kot E.T'.
[Ipotokomn Ne 1
oT «27» aBrycta 2024 r.

ITpotokom Ne 1
oT «28» aBrycra 2024 r.

YTBEPXXIEHO
TUPEKTOP

Hekpacosa H.A.
[Tpuka3z Ne 160
ot «30» aBrycra 2024 r.

MYHULIMNANBHOE BIOAXETHOE
OBLLIEOBPA3OBATE/IbHOE YYPEXOEHWE
"NNIOBNHCKAA CPE[IHAA OBLLIEOBPA3OBATE/IbHAA
LIKOJTA Ne2 UMEHW T.M.AKOBEHKO" JTOBMHCKOTO
MYHWLMMNANIbBHOTO PAVIOHA OMCKOW OBJIACTU
2025.03.23 15:51:07 +06'00'

PABOYASA ITPOTPAMMA

(ID 2940024)

yueOHoro npeamera «®@usuka. ba3oBbiii ypoBeHb»
1t oOydaroruxest 10-11 xmaccor

p. n. JIroounckmii 2024



INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEIHEro oO0IIero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil mporpaMMbl BOCIHUTAHHMS W KOHIICMIIUU MPEMojaBaHUs y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Copnepxanue nporpaMMbl 1O (U3MKe HamnpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB npu o0yyenun ux ¢usuke Ha 0a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3yibTataM OOY4eHHs, a TaKKe YYUTHIBAET HEOOXOAMMOCTb peaaM3allMUd MEXIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIEC IIEJIM M3y4eHHs (U3UKU HA YPOBHE CPEIHET0 OO0Iero odpa3oBaHWs, IJIAHUPYEMbIE
pe3yibTaThl OCBOCGHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeIMETHbIe, IpeIMEeTHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

e [UIAaHUpPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (QU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cojepxaHue yyeOHoro npeamera «Pu3nkay 1o rogam o0yueHus..

®du3nka Kak HayKa 0 HauOoJjee O0IMX 3aKOHAX IMPUPOIBI, BRICTYIIAs B KAUECTBE yUCOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPa3yIOLMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SIBICHUN, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydyeHune Gu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHUpOBaHNE €CTECTBEHHO-HAYYHOM KapTUHBI MHpa 00y4aroImuxcs, B GOpMHUPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢pu3nKku 17151 ypOBHS CpeIHEro o0I1ero oopa3oBaHus MOJIOKEH PSI UICH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €r0 IOCTPOEHUSI.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3iesioB (M3MKH, BKIIOYAET KaK BOIPOCH! KJIACCHUECKOH, TaK U
COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEell MaTepHal Kypca GU3NKA 0ObEAUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3nku rnpeanonaraet 3HakoOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CyKIeHHs MpoOIeM pallioHaIbHOTO MPUPOIOIIOIB30BAHUS U
HKOJIOTHUECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTaMH Kypca (M3WKH Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUs
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAHUIAX MPUMEHUMOCTHA TEOPHM, Ul ONMHUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucteMHO-[IeATEIbHOCTHBINA MOIX0 B Kypce (GU3MKH peau3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB U
nabopaTtopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKEe OOBEAMHEHBI B OOMIMIA CIHMCOK
YUEHUYECKUX MPaKTHYEeCKUX padoT. BrigeneHue B yka3aHHOM mepedHe J1abopaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISETCS ydacTHHUKaMU 00pa3oBaTeIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUITAaHUPOBAaHMS M OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEJIMYMH W TOCTAHOBKY OIBITOB IO MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bosnbiioe BHUMaHUE yAENsSETCS PEIICHUIO PAacUETHBIX W KadeCTBEHHBIX 3an1ad. [lpu aTom
JUTSL pacu€THBIX 33/1a4 MPUOPUTETOM SIBISIOTCS 33/1a4 C SIBHO 3aJJaHHON (PU3MYECKON MOJIEINBIO,
MO3BOJIAIOIIME MPUMEHSITh W3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasfelna
Kypca, Tak U UHTErpupys 3HAHUS U3 Pa3HbIX pa3/iesioB. [ KaueCTBEHHBIX 3a/1a4 MIPHUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIIECCOB B
OKpYXKaroIIe >KU3HHU, TpeOyromue BbIOOpa (DU3WYECKOW MOJCIH JJIsi CUTYallMH TPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0miero o0pa3oBaHMs JIOJDKEH M3y4daTbCs B YCIOBUSAX NMPEIMETHOTO KaOWHeTa (DM3WKH WIN B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro 1uKia. B xabunete
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHHe (OPMHUPYETCS B COOTBETCTBUU C MPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHIaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHA.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYAOBAHMS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMITJIEKCHOM HCIIOJIb30BaHUH AHAJIOTOBBIX M IU(PPOBBIX MPHOOPOB, a TaKKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE LIM(POBBIX JIAOOPATOPHIl.

OCHOBHBIMH 1IENISIMU U3Y4YeHUsI GPUUKU B 0011IeM 00pa30BaHUU SBISIIOTCSA:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOYyYaloUMXCsd K HAyYHOMY HW3YYEHUIO

HPUPOIBI, pa3BUTHE UX MHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
® Dpa3BUTHE IMPEJCTaBICHUH O HAyYHOM METOAE TMO3HaHUs U  (OPMHPOBAHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOILINM SIBJICHHSIM;



dbopMUpOBaHNE HAYYHOTO MUPOBO33PECHUS KAaK PE3ylbTaTa W3YYCHHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUE YMEHHIA OOBSICHSTH SIBJICHUS C HCIIOJIb30BaHHEM (DU3NYCCKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeJIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O PO (DUBHMKH Ui Pa3BUTHS JPYTUX €CTECTBEHHBIX
HaYK, TEXHUKU ¥ TEXHOJIOTHH.

JocTmwkeHnne 3TUX Iesell oO0ecreynBaeTcsl PElIeHHEM CIEAYIOMMX 33had B Ipolecce
U3YYCHHUS Kypca (PU3UKU HA YPOBHE CPEIHEro o0IIero o0pa3oBaHHUs:

NPHOOpPETEHUE CUCTEMBI 3HAHUKM 00 00X (PU3NUECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
busznyecKkux SBJICHUH B NPUPOJE U JIA NPUHATHS NPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHHS pa3IMyYHbIX 33Jad C SBHO 3aJaHHON (u3mveckon
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

MOHMMaHUe (PU3UYECKMX OCHOB M TPUHIIUIIOB JCHCTBHUS TEXHUYECKHX YCTPOUMCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOILIYIO CPEY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEIILHOTO TIAHWPOBAHUS U TPOBEACHHS (DU3HMUCCKHUX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlHH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJYYSHHOTO Pe3ysbTaTa;

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENbCKON, TBOPUECKON
JESITEIbHOCTH.

Ha w3yuenue ¢usuku (0a30BBIi ypOBEHb) HA YpPOBHE CpEIHEro oOIIero oOpa3oBaHUs
otBoautcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kitacce — 68 yacoB (2
yaca B HEJIEJII0).

[Ipennaraemslii B mporpamme mo Gusmnke nepeyeHb JadopaTOPHBIX U MPAKTUYECKUX paboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI0 MIO3HAHUS
®usnka — Hayka o npupone. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomis
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS TPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX ABICHUNA M mporieccoB. Hayunble runores3sl. Ousnueckue
3aKOHBI U TeOpuH. [ paHUIIBI MPUMEHUMOCTH (PU3MUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B

MPaKTUYECKOU JeATETLHOCTH JIFOJICH.
Jlemoncmpayuu
AHazoroble ¥ IUPPOBBIE U3MEPUTENIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paszgena 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aABM)KEHHE. OTHOCHUTENBHOCTh MEXAHMUYECKOTo MABMKEHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienune, ckOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTEpUaIbHONW TOYKH, MX IPOEKIMH HA OCH CHCTEMBI KoOpauHAT. CloKeHUEe NEepeMEeIeHu 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE UM pPaBHOYCKOPEHHOE MPsSMOJIMHEHHOE nBIKeHue. ['paduku 3aBUCUMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NIEPEMEILECHUS MaTepUAIbHON TOUYKHA OT BPEMEHHU.

CoboaHoe nazeHue. Y ckopeHue cBOOOIHOTO NaieHus..

KpuBonuneriHoe nBukeHue. [[BH>KEHHME MATEpHAIBHOM TOYKM II0 OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
yacToTa obpanieHus. LleHTpocTpeMUTeIbHOE YCKOPEHHE.

TexHuueckue yCTpoMCTBA W MNPAKTUYECKOE IPUMEHEHHUE: CIHJOMETp, JBUKCHHE
CHapsJ0B, LICTIHBbIE U PEMEHHBIE IIEpEIadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, MIUTFOCTPALIUS KUHEMAaTHYECKUX XapaKTEPUCTUK JIBUKEHUS.

[TpeoOpa3oBaHue IBUKEHUN C HCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3QyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habumronenue aBmxeHus Tena, OpoleHHOro MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUs.

Hanpasienue cKkOpoCTH IIPU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEIEICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHUS ~ MEXAY  MYTAMH,  INPOWIEHHBIMH  TEIOM  3a
IIOCJICZIOBATENIbHBIE PABHBIE IIPOMEXKYTKHM BpPEMEHU IIPU PABHOYCKOPEHHOM JBWXXCHHH C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHue ABMXKEHUS Tejaa, OpOLIEHHOTO TOPU30HTANIBHO.

Tema 2. /lunamuxa

ITpunnun otHOocuTenbHOCTH ["anmies. [1epBoiit 3akoH HeroToHa. MIHEpuManbHbIe CUCTEMBI
OTCYETA.

Macca tena. Cumna. IlpuHnmn cynepnosunmu cwil. Btopoit 3akoH HberoToHa mis
MaTepuaibHON Touku. Tperuit 3akoH HproTOHA 111 MaTE€pUATIBHBIX TOYEK.

3akoH BceMupHoro taroreHus. Cuna tsxectu. [lepast kocMuyeckasi CKOpOCTb.

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

Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koagpuuuent tpenus. Cuna conpoTuBIeHUS
IIPU IBMKEHUH TeEJIa B )KUJKOCTH WM rase.

[ToctynarensHOe 1 BpaliaTeabHOE ABM)KEHHE aOCOIIOTHO TBEPIOTO TeNa.

MoOMEHT cuibl OTHOCUTENBHO OCH BpameHus. Ilmedo cumbl. YcimoBus paBHOBECHS
TBEPAOTO TEJA.
TexHudyeckne yCTpOMCTBA W NPAKTUYECKOE IPUMEHEHWE: MOAIINITHUKY, JIBUKCHUE
VCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBneHne nHepLUU.
CpaBHeHuE Macc B3aUMOJICHCTBYIOIINX TEJl.



Bropoii 3akon HerotoHa.

W3mepenue cuil.

CrnosxxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaIiui.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NaJACHUU.

CpaBHEeHME CHII TPEHUS TTOKOS, KAUEHUSI U CKOJIbKCHUSI.

VYcnoBus paBHOBeCHUs TBEPAOrO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3yueHue aBm>xeHUs OpycKa 10 HaKJIOHHOW TJIOCKOCTH.

Hccnenopanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOUIUMX B IPYKMHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccenenoBanue ycaoBuil paBHOBECHUS TBEPAOTO TeJla, UMEIOIIETO OCh BPALCHUSI.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Nmiynbsc MatepuaabHOM TOYKH (Tej1a), CACTEMbI MaTepUaIbHBIX ToueK. IMITyIbC CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHECHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

Pabora cribl. MOIIHOCTE CHJIBI.

Kunernyeckasi sHeprus MmaTepuaibHOW TOYKU. Teopema 00 HM3MEHEHMHM KUHETUYECKOU
SHEPTUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3HEprus yupyro Ae(popMUpOBaHHOM NPY>KUHBI.
[ToreHuuanbHas SHEPTUS TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanbHble W HEMOTEHIMAbHBIE CUJIbl. CBs3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHHUS MEXaHUYECKOW SHEPTHUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue ycTpoNCTBa U NMPAKTHYECKOE MPUMEHEHHE: BOAOMET, KONEP, NMPYKUHHBIN
MUCTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTHH B KHHETUUYECKYIO M OOpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopnuvle pabomuol

N3yuenne aOCONIOTHO HEYNPYroro yjaapa ¢ TOMOIIBIO JBYX OJWHAKOBBIX HUTSIHBIX
MasTHUKOB.

HccnenoBanue cBs3M pabOTHI CUJIBI C U3MEHEHHEM MEXaHHWYEeCKOW SHEpruu Teja Ha
MIpUMEpPE PACTHKEHUS PE3UHOBOTO JKT'yTa.

Pa3nes 3. MosekyasipHasi pU3MKa M1 TEPMOJAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKOW TEOPUHU U WX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. Mojenu CTpOSHHUS Ta30B, XUAKOCTEH U TBEPABIX TeNl U OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorazpo.

TemmoBoe paBHOBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcus.

Mogenbp uneanbHoro ra3za. OCHOBHOE YpaBHEHHME MOJIEKYJISPHO-KUHETUYECKON TEOpUU
uaeanpHOr0 ra3a. AOCONIOTHas TemIepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIUIOBOrO JBWKEHHMS dactul Ta3a. lllkama temneparyp KensBunHa. ['a3oBble 3aKOHBI.



VpaBuenue MenneneeBa—Kmaneiipona. 3akon [lanproHa. M3omporiecchl B UACaIbHOM Ta3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. [ paduueckoe nmpeacTaBieHne H30MPOLECCOB: U30TEPMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOUIME JUCKPETHOE CTPOCHUE BEIIECTBA, (oTorpaduu MOJIEKYI
OPraHUYEeCKUX COCIUHECHUM.

OnbIThl 0 AU(PY3UH KUAKOCTEH U ra30B.

Mozens OpOyHOBCKOTO JBUXKEHUS.

Mogens onbita LlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Monens, niurocTpupyronias Ipupoy AaBJICHUS ra3a Ha CTEHKH COCyZa.

OneIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UACAIBHOTO ra3a, H30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHATe€ Ha OCHOBE H3MEpeHUil 00béma
KOMHATBI, 1aBJICHUS U TEMIIEPATyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEX]y ITapaMeTpaMU COCTOSIHUS pPa3peKEHHOT0 Tasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJCAIBHOrO0 raza. Buael Terionepenadu: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYCHHE. Y IeTIbHas
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI TP TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
HEpBOro 3aKOHA TEPMOJMHAMUKU K M3ompoueccaM. ['padudeckast naTepnperanus padoThl rasa.

Bropoii 3akoH TepmoanHamuku. HeoOGpaTuMocTh MpoLEeccoB B IPUPOJE.

TerioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMI0OBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHSL. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTEeTHKH.

TexHnueckue yCTpocTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOM XOJOIUIBHUK, KOHTUITUOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPIUU Tella MPU COBEPIIEHUH pabOThl: BBUIET MPOOKH M3
OyTBUIKM TOJI JEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue s>(upa B JATyHHOH TpyOke HmyTéM
TpeHUsI (BUICOIEMOHCTPALIHS).

W3meHeHne BHYTpeHHEH aHepruu (TeMrepaTypsl) Tea Mpu Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3LYLIHBIM OTHUBOM).

Mozenu napoBoil TypOUHBI, ABUraTelNsl BHYTPEHHETO CrOPaHuUsl, pEaKTUBHOI'O IBUraTeIsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpazoBanue u KouzaeHcanus. Mcmapenne wu  kumenue. AOcCoOmOTHas U
OTHOCHTEJIbHAS BIIAXXHOCTH BO3ayxa. HackimeHHbId ap. Y aenpHas TErioTa mapooopa3oBaHusI.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuanbl. [lnaBnenne m Kpucramnusauus. Y aelbHas
TeruioTa riasieHus. Cyonumanus.



YpaBHEHHE TEIUIOBOTO OalaHca.

TexHuueckue ycTpoHCTBa W IPAKTUYECKOE IPUMEHEHHE: TMTPOMETP M IICHXPOMETD,
KaJIOpDUMETP, TEXHOJOTUU IIOJIyYE€HUS COBPEMEHHBIX MAaTepUajgoB, B TOM  4HCIE
HaHOMAaTepHaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus ¥ TUIABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenre OTHOCUTEBHON BIIAYKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBIEKTPUKH U MTOJTYIPOBOJAHUKU. 3AKOH COXPAHEHUS JIEKTPUUECKOT 0 3apsja.

B3aumoneiicteue 3apsimoB.  3akoH  Kynona. TodeuHslil  snekTpuyeckuid — 3apsia.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
3JIEKTPUYECKUX ToJIeH. JINHUYM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocrarnyeckoro mods. IloTenmman. Pa3HOCTP MOTEHIMANOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsA’KEHHOI0 KOHJIEHCATOPA.

TexHuueckue ycTpocTBa M MPAKTHUUECKOE NPUMEHEHHE: 3JEKTPOCKOIN, 3JIEKTPOMETP,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KONMUPOBAIbHBIN
anapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JI€ 3aPsHKCHHBIX TEI.

ITpOoBOAHMKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JIN3IeKTPUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUIACTHH,
paccTosTHUA MEXY HUMH U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsyKEHHOT0 KOHJEHCATopa.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwiit 3nekmpuyeckuit mok. Toku é paznuunvix cpeoax

DJIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS JIEKTPUUECKOrO0 TOKa. MICTOYHUKH TOKa.
Cuna toka. [TocTosHHEBIN TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka LHenu.

DIIEKTpUUYECKOe CONPOTHUBIICHHE. VnensHoe CONPOTHUBIIEHUE BEILIECTBA.
[TocnenoBarenbHOE, MapaieibHOE, CMENIAHHOE COEMHEHNE TPOBOIHUKOB.

PaGoTa snexktpuueckoro Toka. 3akoH Jlxoyns—JIena. MOmHOCT 3IEKTPUIECKOTO TOKA.



DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MIOJTHOM (3aMKHYTOH) 3yIeKTpruecKkoil 1ienu. KopoTkoe 3amMbIKaHHe.

DneKTpOHHask IPOBOAMMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHUS! METAJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTD.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoxaa. I1oxynpoBoJHIUKOBBIE TPHOOPHI.

ONEKTpUYECKUH TOK B PacTBOPAax M paciulaBax 3JIEKTPOJIUTOB. OJIEKTPOIUTHYECKAsS
Jucconuanus. JNEeKTPOIIn3.

DneKTpuueckuil ToK B ra3zax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
IIna3zma.

TexHnueckue yCTpOMCTBA W IPAKTUYECKOE MPUMEHEHHME: aMIEpPMETp, BOJIBTMETD,
peocTar, HCTOYHMKM TOKAa, 3JEKTPOHArpeBaTelbHble IPHOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

M3mepeHue cuibl TOKa U HAIIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOe COeJMHEHUE POBOIHUKOB.

[Tpsimoe u3MepeHne 3IeKTPOABUKYLIEH cuibl. KOpOTKOE€ 3aMblKaHHE TalbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHET O CONPOTHUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psii ¥ IpOBOAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMS] PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COJIEp’KaTeNNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcamMH MaTeMaTUKd, OWOJIOTMM, XUMHH,
reorpaduu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIH (akt, rumoresa, (usznyeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJIEHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas ¢QyHKuusa, mnapabdora,
runepoosia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KMBOU mpupoae, 1uddys3usi, ocMoc, TeII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, JKUAKOCTEH M Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

Teoepagpus: BnaxxHOCTh BO3yXa, BETPBI, 0apOMETpP, TEPMOMETP.

Texnonozus: npeodpa3oBaHUE JBMKEHUM C UCIIOJIH30BAHHEM MEXAHU3MOB, YUET TPCHHS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTHH MOJYYEHHSI COBPEMEHHBIX MaTEpPUaIOB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoOMAZHUMHAA UHOYKUUS

ITocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHU MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe 1noje IpoBOAHMKA C TOKOM. KapTuHa nMHMM MHIYKUUMU MarHUTHOTO IOJIA
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HallpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHME. JIBH)KeHME 3apsyKEHHOM YacTuULbl B
OJTHOPOJTHOM MarHUTHOM nojie. PaGora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMarHUTHON HHAyKuu dapanes.

BuxpeBoe snekTpuueckoe mnoiie. DJNEKTPOABIIKYIAs CWIa HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMK MarHUTHOTO TIOJISL.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIMH OT CKOPOCTH M3MEHEHUS MarHUTHOI'O
MOTOKA.



SBiIeHNE CAMOMHIYKIIUH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yyeHnne MarHuTHOTO T10JIs1 KaTYIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSHHOTO MarHWTa Ha PAMKY C TOKOM.
HccnenoBanue siBJICHUS DJIEKTPOMAarHUTHON MHAYKITUH.

Pa3nes 5. Kosiebanusi u BOJTHBI

Tema 1. Mexanuueckue u 31eKmMpPOMaAZHUMHbIE KOJ1OAHUS

KonebarenbHas cucrema. CBoOojgHble MexaHMuYeckue KoseOaHus. ['apmoHuueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbublii koHTYyp. CBOOOIHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B UACATBHOM
KOJIeOATeIbHOM ~KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU W OJIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsAX. BbIHY)XJeHHble MeXaHHUYECKHE KOJeOaHus.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

[TepemenHbIil Tok. CUHYCOMIAIbHBIA NIEPEMEHHBIH TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIITUTYZAHOE U IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. I[IpousBoactBo, nepemgaya W NOTPEOJIEHUE 3IEKTPUUECKON HSHEPIUU.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpOICTBA M NPAKTHUYECKOE IPUMEHEHME: JJIEKTPUUECKUN 3BOHOK,
TEHEpaTOp INEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl — (3aBUCUMOCTH  CHJIBI TOKa M HalpsDKEHMsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHUM.

Pe3onanc npu mociiejoBaTeIbHOM COEIMHEHUU PE3UCTOPA, KATYIIKH WHIYKTUBHOCTU U
KOHJIEHCATOPA.

Mogenb TUHUY 3IEKTPONIEPEIAUH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Hccnenoanue 3aBUCMMOCTHY NEPHOa MAJIBIX KoJieOaHU rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl Ipy3a.

HccnenoBanne IEPEMEHHOIO TOKa B ILENM U3 IOCIEJOBATEIbHO COEIMHEHHBIX
KOHJIEHCAaTOpa, KaTylIKU U Pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

Mexannueckue BOJIHBI, yclI0BUs pacnpocTtpaHenus. Ilepuon. CkopocTs pacrpocTpaHeHus
U JMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



3Byk. CkopocTh 3ByKa. [ poMKocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHbIE BOJHBI. YCJIOBHS M3JIy4YEHUS AJIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBONMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, MpeJoMIIeHue, Mojspuzanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[lIxana 371eKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe 3eKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue yCTpOWCTBa U MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTHKA B TEXHUKE U MEAMIMHE, Pajaap, pajiuONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U NpeaoMIICHUS MEXaHUYEeCKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

HaGumonenne cBsI3M I'POMKOCTH 3BYKa W BBICOTHI TOHA C aMIUIMTYJOM M YacTOTOU
KoJie0aHui.

HccnenoBanre CBOWCTB  AJIEKTPOMArHUTHBIX  BOJIH:  OTPaK€HUE, MpEIOMIICHHE,
noJisipu3anus, tudpakius, HHTepEpPCHITHS.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonuHeliHoe pacpocTpaHeHHe CBEeTa B OHOPOIHON cperie.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

Otpakenue cBeTa. 3akOHbI OTpaxkeHHs cBeTa. [locTpoeHune H300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenue cBera. 3aKOHBI TMpENOMIICHHs CBeTa. AOCONIOTHBIA  TOKa3aTelsb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

Hucnepcus ceeta. CioxkHbIl cocTaB 6enoro cera. L{ser.

CoOuparomiue M paccenBaromue JUH3bl. ToHkass suH3a. DOKyCHOE pacCTOsSHUE U
ONTHYECKasl CHiia TOHKOW NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. WuTtepdepenmus cBera. KorepeHTHble UCTOYHUKH. Y CIOBUS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CUH(]A3ZHBIX
KOTE€PEHTHBIX UICTOUYHHUKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHMYMOB IIPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha NU(DPAKIIMOHHYIO PEIIETKY.

[lonsipuzanus ceera.

TexHuueckue ycTpoHCTBa W IpPaKTUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToammapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHOHHAS
peIéTKa, NOIApOonL.

Llemoncmpayuu



[IpamonuHetHOE pacHpOCTpaHEHUE, OTPAKCHHE M MpeaomieHue cBera. ONTUYECKHUe
puOOpHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Mojieiab CBETOBO/IA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[TomrydeHue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HaGmonenue qucnepcuu cBera.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEIBLHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHU U COKPAILCHUE IJIUHBI.
DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pazgen 7. KBantoBasi pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u dHEpPrun GOTOHA C €r0 YACTOTOW. DHEPrusi U UMIYJIbC
¢doroHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
dotorddekra. YpaBuenue DitHmreitHa 1is hotodpdexra. «KpacHas rpanuia» portodrddekra.

Hasnenue ceera. Onbith [1. H. JIeGenena.

XHUMHUYECKOE IEHCTBUE CBETA.

TexHuueckue yCcTpOHCTBA M TPaKTHUECKOe NpUMEHeHHue: (poTorneMeHT, (OTONaTUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeTOoanOI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmnbiTel Pezepdopna nmo paccesnuto o -uactuul. IlmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnomuieHue GOTOHOB IpHU MEPEXoe aroma C
OJHOTO YpPOBHS SHEpruM Ha Jpyrod. Buasl crekTtpoB. CHeKTp ypOBHEH 5JHEPrHM aroma
BOZIOpOAA.

Bonnossle cBolicTBa yactuil. Bosnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaau3M.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyuyEHHE.



TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(ciexkTpockomn), Ja3ep, KBAHTOBBI KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenenieHne JIMHBI BOJIHBI Jla3epa.

HabumroneHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Hab6nronenue TMHEHYaToOro crekTpa.

Tema 3. Amomnoe sa0po

OKCHEpUMEHTBI,  JIOKa3bIBAIOLUIUE  CIIOXKHOCTh CTpPOEHMS  sapa. OTtkpbiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenno cocraBa paauoaKTUBHOTO U3IIyUYEHUS.
CsaoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.

OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe uucio siapa. M30Torsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.

OHeprus CBs3U HYKJIOHOB B sifpe. S nepHble cuiibl. Jledext maccsl sapa.

Snepusle peakuuu. [lenenue u CUHTES SIED.

Snepubiii  peaktop. TepmosmepHbii cuHTe3. [IpoOiieMbl W MEpPCIEKTUBBI  SACPHOU
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

MeTto/1b1 HaONIOAEHUS U PETUCTPALIMU 3JIEMEHTAPHBIX YACTHULL.

OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.

Texnuyeckue ycTpoiicTBa M NMpaKTHYECKOE NMPHMEHEHHE: I03UMeTp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.

Jlemoncmpayuu

CuéTurK MOHU3UPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPU3UKHA
Oranbel  pa3BuTus  acTpoHOMuH. llpukiiagHO€ UM MHPOBO33PEHUECKOE 3HAUYEHHUE
aACTPOHOMHH.

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/bl, INIAHETHI, UX BUJUMOE IBUKCHHUE.

Conneunas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HX
OCHOBHBIC XapaKTepHUCTUKH. JlparpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY». 3BE3JbI
IJIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHMOCTB» JUIsI 3BE3J TJIaBHOMU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXACHNN U 3Botolnu CoslHIA U 3BE311. DTambl XKU3HU 3BE3L.

Muineunsii [1yte — Hamia I'anaktuka. [lonoxenne u nuxenne Connua B ['anaktuke. Tumnst
rajakTuk. PaguorasakTuku u kBazapbl. YEpHbBIE IBIPHI B SIAPAX FaJaKkTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M C UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIPEJCIICHUS MOJIOKEHHsI HEOEeCHBIX 0O0BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/1Us
CeBepHOro nomymapus U sipkue 3BE3/1bl.

Habmonenus B reneckon Jlynsl, muianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATENIbHOCTH 4YelOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npecTaBiIeHui 0 pru3nueckor KapTuHE MUpa, MECTO (PU3NUECKOI KapTHHBI MUpa B 00IIEM psay
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABICHUN O IPUPOJIE.

MexknpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTcsl ¢ Y4ETOM
COJIEp)KaTeNbHBIX MEXIIPEIMETHBIX CBA3€H C KypcaMu MaTeéMaTuKH, OWOJIOTUH, XHMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKKA TIOJO0MS TPEYTOJIbHUKOB, OTPEICIICHNE TUIOMIAIN TUIOCKUX HUTyp 1 00BEMa Tell.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIE IBM)KEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKUBOM IIPUPOJE, ACHCTBUE pajualii Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX Py, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonoeus: MTMHUM DJIEKTpOIIEpeiad, TeHEpaTop MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATENb,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TeJIEeBU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

OcBocHHE yqe6H0r0 npeamMeTa «Pu3nkKa» Ha YPOBHE CpCAHCTO O6H.[CFO O6pa30BaHI/I${
(63.30BLII>1 ypOBCHB) JOJIDKHO o0ecneyuTh JOCTHUIKCHUC CJICAYHOMIUX JIMYHOCTHBIX,
MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6p330BaTeJ'II)HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JIMYHOCTHBIE pPe3yNIbTaThl OCBOGHUS yueOHOro mpeamera «Dusnkay OKHBI OTPaKaTh
TOTOBHOCTb M CIIOCOOHOCTH OOYYaIOLIMXCS PYKOBOJCTBOBATHCS COPMHUPOBAHHONW BHYTpEHHEH
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX



yOeXIeHUIM, COOTBETCTBYIOIIMX TPAIULHOHHBIM IIEHHOCTAM POCCHMCKOro  OOILEeCTBa,
paclIupeHe KU3HEHHOTO OIbITa U ONbITA AESITEIBHOCTH B IPOLIECCE PEATU3ALUN OCHOBHBIX
HaIpaBJIEHUN BOCIIUTATEIbHOM I€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpa:xnaHCcKOro BOCIIMTAHUSA:

C(OPMHUPOBAHHOCTb  IPAXKAAHCKOM MNO3MLMU  OOydarolmerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

IPUHIATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAaHUCTHUECKUX M JEMOKpPAaTHUYECKHX
IIEHHOCTEH;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TIPa)KAaHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEIbHON OpraHU3alliu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBHBIMM HMHCTUTYTaMH B COOTBETCTBUHU C HX
(GYHKLIMAMU U Ha3HAUEHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JIOCTHUKEHUSM POCCHUMCKUX
yu€HBbIX B 007aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMUS, ITUUECKOIO TIOBE/ICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYAllMI0 M MPUHUMATh OCO3HAHHbBIC PELICHUs, OPUCHTUPYSIChH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCATEILHOCTH YUEHOIO;

OCO3HAHME JIMYHOTO BKJIAJa B IOCTPOEHUE YCTOMUMUBOTO OYIYIIETO;

4) 3cTeTH4eCKOr0 BOCIIMTAHMA:

3CTETUYECKOE OTHOILEHHE K MHUPY, BKJIIOYasi 3CTETUKY HAyYHOI'O TBOPYECTBA, MPHUCYILEro
¢du3nueckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIM BBIOOP Oymymien
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CITIOCOOHOCTH K OOpa30BaHUIO M caMOOOpa30BaHUIO B 00JACTH (PU3MKH Ha
MPOTSKEHUU BCEU KU3HU,

6) IKOJIOTHYECKOT0 BOCTIUTAHMSI:

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIBTYphl, OCO3HaHHME TIJI00AJILHOTO XapakTepa
HKOJIOTMYECKUX MPOOiIeM;

IUIAHUPOBAHUE W OCYIIECTBJICHHUE JIEWCTBUI B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMSA
LIeJIed yCTONYMBOIO Pa3BUTHUS YEIIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIEHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (PU3UKE;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OPMHPOBAHHOCTh MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3HYECKON HAYKH;

OCO3HaHHE IIEHHOCTH HAYYHOU JIeATeNbHOCTH, TOTOBHOCTh B IIpOIecCe M3YUeHUs (PU3UKU
OCYIIECTBIISATH IPOEKTHYIO M UCCIIEI0BATENbCKYIO I€ATENbHOCTh UHANBHUIYAIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI



Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe AeiicTBUS
ba3zoBble Jloruyeckue 1ecTBUA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYaJIM3UPOBATh IMPOOJIeMy, paccMaTpuBaTh &
BCECTOPOHHE;

ONpPENENATh UEIU ACSITEIbHOCTH, 33/1aBATh IAPAMETPhl U KPUTEPUU UX JTOCTUKEHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUMS B PACCMATPUBACMBIX (PU3NUCCKUX SBICHUSX;

pa3pabaThiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
1 HEMaTepHaJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LIEISM,
OIICHUBATh PUCKHU MOCIIEACTBUH JESITEILHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOMHHPOBAHHOTO B3aUMO/JICHCTBHS;

pa3BUBATh KPEaTUBHOE MBIILJICHUE MPU PELUICHUH KU3HEHHBIX MTPOOIIEeM.

ba3oBble uccienoBareibckme 1eiCTBUSA:

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOJAAaMU (U3UUYECKOM
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITENbHOCTH B 00JacTu
($u3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY ITOMCKY METOJIOB PELIECHUs 3a/1a4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

BJIAJETh BHUJAMM JACSATEIBHOCTH IO IOJYYEHHIO HOBOI'O 3HAHHMsS, €r0 HUHTEpIIpEeTaluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YYCOHBIX MPOCKTOB B 00JIACTH (DU3UKH;

BBISIBJIATh TPUYMHHO-CIICJICTBEHHBIC CBSI3W M aKTyaJlM3UpOBaTh 3aJady, BBIJABUTATh
TUIIOTE3y €€ pELICHMs,, HaXOOUThb apryMEHThl I JI0OKAa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh NapaMeTpbl U KPUTEPUU PEIICHMUS;

aHAJIM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEUICHUs 3aJaud pe3yiabTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSX;

CTaBUTh U (popMyIHpOBaTH COOCTBEHHBIE 3aJaud B O0Opa30BATEIBHOU AEATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHUH (PU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHHBATh TPHUOOPETEHHBIH OIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3UKE B MPAKTUUECKYIO 001aCTh )KU3HEEATETbHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIC TOAXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIOIINE aTbTEPHATUBHBIC PEIICHUSI.

Padora ¢ undopmanmeii:

BJIa/IETh HABBIKAMU TOTY4YeHHUS WHMOpMAUU (PUINYECKOTO COJIEP>KaHUsI U3 HCTOUYHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJM3, CHUCTEMATHU3alUI0 U
WHTEPIpETauio HHOOPMAITUU PA3TUIHBIX BUAOB U (POPM IIPEACTABICHUS;

OIICHUBATH IOCTOBEPHOCTH MH(OPMAITUH;

UCIIONIb30BaTh CpPEACTBA HMH(POPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pEIIeHU KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUI S)PrOHOMUKH, TEXHUKH 0€30MMaCHOCTH, TUTUEHBI, peCypcocOepekeH s, PABOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON O€30MacCHOCTH;

CO3MaBaTh TEKCTHl (U3UYECKOTO COACpkaHHUS B Pa3NU4YHBIX QopMmaTax ¢ y4ETOM
Ha3HayeHWs WHGOpPMAllMM © IEJNEeBOM ayAWTOPHH, BBIOUpAas ONTUMAaIbHYIO (GOpMy
MIPEICTABJICHHS ¥ BU3YATH3aIIAH.



KoMMmyHnKaTHBHBIE YHHBEpPCAJIbHbIE y4eOHbIe 1eiiCTBUS:

OCYILECTBIISATH OOIIEHHE HA YPOKaX (PU3UKH U BO BHE-YPOUHOMN JEATEIBHOCTH;

pacro3HaBaTh MPEANOCHUIKA KOHMIUKTHBIX CUTYallMi U CMSATYaTh KOH(IUKTHI;

pPa3BEPHYTO W JIOTMYHO M3J1ararb CBOK TOUKY 3pPEHHUS C HCIOJIb30BAHUEM S3BIKOBBIX
CPEICTB;

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BbIOUpATh TEMATHKy M METOJbl COBMECTHBIX NEHCTBUI C yu€TOM OOIIMX HWHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBaTH M KOOPJAMHHUPOBATH
JIEUCTBUA 1O €€ INOCTUKEHHIO: COCTAaBIIATH IUIAH JACHCTBUM, PACIpPENENATh POJM C YU4ETOM
MHEHUI Y4aCTHUKOB, 00CYKIaTh pe3y/bTaThl COBMECTHON pabOThI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YJaCTHHKA KOMaHbl B OOLIUI pe3ysbTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npejyiaraTb HOBbIE IIPOEKTHI, OLIEHWBATh HAEU C MO3ULUU HOBU3HBI, OPUTMHAIBHOCTH,
MPaKTUYECKOW 3HAUUMOCTH;

OCYLIECTBIISATh IO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CHUTyalUsX,
IPOSBIISATH TBOPUYECTBO U BOOOpAKEHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHbIC YHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anus:
CaMOCTOSITENIFHO OCYIIECTBIISITh IMMO3HABATEIBHYIO AEATENBHOCTH B 00JacTH (U3UKUA U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYITHPOBATH COOCTBEHHBIE 3a1a4H;
CaMOCTOSITEJIBHO COCTABJIATH IUIAH PELICHMS PAcu€THBIX M KAayeCTBEHHBIX 3aJad, IJIaH
BBIIIOJIHEHUS] PAKTUYECKOM paboThl ¢ Y4YETOM HMEIOLIMXCS PEecypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;
JIaBaTh OLIEHKY HOBBIM CUTYaI[UsIM;
pacuIMpsATh paMKH Y4eOHOTI0 IIPeMETa Ha OCHOBE JIMUHBIX NMPEANOUTCHUH;
JienaTh OCO3HAaHHBIM BBIOOpP, apryMEHTHPOBaTh €ro, Oparth Ha ceOsi OTBETCTBEHHOCTH 3a
peuenue;
OLICHUBATh IPUOOPETEHHBIN OMBIT;
CHOCOOCTBOBaTh (POPMHUPOBAHUIO U MPOSABICHHUIO JSPYAULMU B 00JacTu (U3HKH,
MOCTOSIHHO IMOBBIIIATh CBOM 00pa30oBaTeIbHBIN U KyJIbTYpPHBII YPOBEHbD.
CaMOKOHTPOJIb, IMOLIHOHAIbHBIH HHTEJJIEKT:
JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B JESITEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LENISM;
BJIaJIETh HAaBBIKAMU ITO3HABATEIbHON peduieKCHU KaK OCO3HAHUS COBEpIIAEMBbIX NeHCTBUI
Y MBICIINTEIIbHBIX MPOIIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;
HCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKH CUTYalllud, BEIOOpa BEPHOTO PELICHUs;
YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATD PELICHUS 10 UX CHUKEHUIO;
IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX NP aHAINU3€E PE3YJIbTATOB AEATEIbHOCTH;
MPUHUMATH ce0sl, MOHUMasi CBOM HEJIOCTaTKU U IOCTOMHCTBA;
MPUHUMATh MOTHUBBI U apTYMEHTHI IPYTUX IIPU aHAINU3€E PE3yNIbTaTOB AEATEIbHOCTH;
NPU3HABaTh CBOE MPaBO U MPABO JPYTUX HA OIIMOKH.



B npouiecce 1oCTHXEHUS TUYHOCTHBIX PE3YIbTaTOB OCBOCHHUS MTPOrPaMMBbI O U3UKe AJIs
YPOBHSI CpeAHero obmiero oOpa3oBaHusi y 0OydalOIIMXCsl COBEPIICHCTBYETCS AMOIMOHAIbHBIN
MHTEJUICKT, MPEANOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0€;

CaMOpEeryJINpOBaHuUs, BKJIFOYAIOLLETO CaMOKOHTpOJIb, yMEHUE MPUHUMATH
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBAaTHCA K SMOLMOHAIbHBIM
W3MEHEHUSM U MPOSBISATH THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEMIJIEHHE K JOCTHKEHHUIO LW MU YCIexy,
ONTUMHU3M, UHUIIMATUBHOCTh, YMEHUE JIEHCTBOBATH UCXOS U3 CBOMX BO3MOKHOCTEH;

AMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHMMATh 3MOLIMOHAIBHOE COCTOSHUE JPYIHX,
YUUTHIBATh €T0 MPH OCYIIECTBICHUN OOLIECHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIJIIOUYAIOIIUX CIIOCOOHOCTH BHICTPAUBATH OTHOUICHMS C IPYTUMHU
JFOIbMU, 3200THTHCS, IPOSBIISITh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

INPEJIMETHBIE PE3YJIBTATbBI

K xonny oOyuenust B 10 Kiacce npeaMeTHbIe pe3yibTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpakaTb C(HOPMUPOBAHHOCTb Y OOYUAIOIIMXCS YMEHU:

JEMOHCTPUPOBATh HAa MpPUMEpPAX POJIb U MecTO (HU3UKH B (HOPMUPOBAHHH COBPEMEHHOU
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTUH COBPEMEHHOM TEXHUKU M TE€XHOJIOTHM, B IIPAKTUYECKOU
JESATEIIBHOCTH JIIOJEH;

YUUTBIBATh TPAHULBI NPUMEHEHUS H3YYEHHbIX (PU3MUECKUX MOJEel: MaTepualibHas
TOYKA, WHEpIHAJIbHAs CHCTEMa OTCYETa, aOCONIIOTHO TBEPAOE TENO, MICATBbHBIA ra3, MOJEIN
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TN, TOUCUHBINH DJIEKTPUUECKHUM 3aps] HpU pELIeHUU
bu3nueckux 3anay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISPHO-KMHETUYECKON TEOPUHM CTPOECHUS BEIIECTBA W AJIEKTPOJNHAMHUKMU:
PaBHOMEPHOE U PABHOYCKOPEHHOE IPSMOJIMHEHHOE JBUKEHUE, CBOOOJHOE MaJeHUE Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojaeucTBue Tei, anddysus, OpoyHOBCKoOE
JIBIDKEHUE, CTPOCHHUE >KUJAKOCTeH M TBEPIBIX Tesl, U3MEHEHHE 0O0b&Ma Tesl MpU HarpeBaHUH
(oXJaKIEHUN), TEINIOBOE PaBHOBECHUE, UCIIAPEHUE, KOHCH ALV, TUIaBICHNE, KPUCTAJUIA3ALu,
KHUIIEHUE, BIAXKHOCTh BO3/yXa, IOBBIIICHUE AABJICHUS Ia3a IIPU €r0 HAarpEeBAHUM B 3aKPBITOM
COCyZ€, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI ra3a B H30IpOLEccax, AJIEKTPU3ALHUSA Tell,
B3aMMOJEICTBHE 3aps/10B;

ONMCHIBaTh MEXAHMUYECKOE JIBM)KEHUE, UCHOJb3ys (PU3MUYECKHE BEIUYMHBI: KOOpAUHATA,
IIyTh, NMEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, CHUjla, UMITYJIbC Tela, KHHETHYECKas
SHEprus, NOTEHIMaJbHAs HSHEPrHs, MeXaHudeckas paboTa, MeXaHWYecKas MOIIHOCTb; MHpHU
ONMHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIHYUH, HX
0003Ha4YeHHsI U €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IPYTUMU BEJIUYUHAMU;

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJN W TEIUIOBBIE SBJICHMS, HCIIONbB3Ys
¢u3nueckue BENIWYMHBL: JIaBJICHHWE Tasza, TeMIleparypa, CpelHss KHUHETHYeCcKash DSHEeprus
XAaO0THUYECKOT0 JBMIKEHUS MOJIEKYJ, CPEAHEKBAJpPAaTU4YHAs CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThl, BHYTPEHHSISI dHEprusi, padora raza, Kod((UIKEHT IMOJIE3HOTO JEHCTBUS TEIJIOBOIO
JIBUTATEIIS; IPU ONMKUCAHUM MTPABUIIBHO TPAKTOBATh (PU3MUYECKHI CMBICI UCIOIb3YEMbIX BEIUYHH,



uX O00O03HAYeHHUS M EIUHUIIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (QU3NYECKYIO
BEJIMYMHY C APYTUMHU BETUYHHAM;

OIKCHIBATh M3YYEHHBIC SJEKTPUYECKHE CBOMCTBA BEUIECTBA U JJCKTPUYECKHE SBICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsill, 3JIEKTPUUYECKOoe MoJe,
HANpPsDKEHHOCTh TIOJISl, MOTEHILMAal, pPAa3HOCTh IOTEHIMAIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIIOJIB3YEMbIX BEIMYUH, WX OOO3HAUCHUS W EIMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BETUYMHY C JPYTUMH BEITHUYNHAMH;

aHAIM3UPOBATh (U3NYECKUE TMPOIECCHl U SBJICHUSA, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
MPUHIUIIEL: 3aKOH BcemupHoro TsaroteHus, |, |l u Il 3akonsr HeloTOHA, 3akOH coxpaHeHUs
MEXaHUYECKOW YHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, TPUHIUI CYNEPIO3UIMH CUJI, IPHHLIUI
PaBHONPABUSI MHEPIMATIBHBIX CHCTEM OTCUETA, MOJIEKYIAPHO-KUHETHUECKYIO TEOPHIO CTPOCHHS
BEIIECTBA, Ta30BbIE 3aKOHBI, CBSA3b CpPEIHEH KWHETUYECKOW HHEPrHMH TEIUIOBOTO JIBUXKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMmmepaTypoil, MepBblii 3aKOH TEPMOIAMHAMHKHU, 3aKOH COXPaHEHUs
AIIEKTPUUYECKOTO 3apsina, 3akoH KynoHa, mpu 3TOM pas3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BbIPAKEHUE U YCIIOBUS (TpaHUIlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHSATH OCHOBHBIE MPUHIUIIBI JEHCTBUS MAIIUH, TPUOOPOB U TEXHHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCIIONIb30BAHMS B TOBCEAHEBHON KHU3HU;

BBIMOJIHATh OKCIIEPUMEHTHI IO HWCCIICAOBAHUIO (DU3MUYECKUX SBICHUH W TIPOLIECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M  KOCBEHHBIX HW3MEPEHUH, TpU 3TOM  (OPMYIHPOBATH
npobiieMy/3ajayy W TUNOTE3y Y4eOHOTO SKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEJIOKEHHOTO 000PYAOBaHUS, TPOBOAUTD OMBIT M POPMYIUPOBATH BHIBOIBL;

OCYIIECTBIISITh TPSIMBIE W KOCBEHHBIE W3MEPEHUs (PHU3UYECKUX BEJIWYHH, IMPH ITOM
BBIOMPATh ONTHUMAJBHBIN CIIOCOO H3MEPEHUS M HCIOJIb30BaTh W3BECTHHIE METONbI OICHKH
MOTPENIHOCTEeH U3MEPEHMUIA;

UCCJIEIOBATh 3aBUCUMOCTH MEXIYy (HU3NYECKUMH BEIMYMHAMU C HCHOJIB30BaHUEM
OpSMBIX W3MEPEHUH, TMpH O5TOM KOHCTPYHMPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3ylbTaThl
MIOJTYYeHHOH 3aBUCHMOCTH (PU3MYECKHX BEIMYMH B BHUJE TaOJHIl U Tpa)MKOB, JIETaTh BBHIBOJIBI
10 pe3yNbTaTaM HUCCIIEIOBAHUS;

coOuoiaTh IMpaBuia 0O€30MacHOro TpyJda NpH TMPOBEJCHUM HCCIEIOBaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIENOBATENILCKOM W TMPOEKTHOW JEATENBHOCTH C
UCTIOJIF30BAaHUEM U3MEPHUTEIBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBaHUS;

pewmiatb pacu€THble 3aJaud C SIBHO 3aJaHHOM (pu3Mueckod MOJENbI0, HCIOJIb3Ys
(bu3nyeckre 3aKOHbl M MPUHIUIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4M BIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATH PEATHOCTH IMOyYEHHOTO 3HAUYEHUS (PU3HMUECKON BEITUMYHHEI;

pelaTh KayecTBEHHBbIE 33a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO IIETIOUKY
paccyXIeHUI ¢ ONOpoi Ha U3y4EHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKHUE SIBJICHUS;

UCTIONIB30BaTh TPH PEUNICHWHM YYEeOHBIX 33aJad COBpPEMEHHBIE HH()OPMAIMOHHBIC
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHWS, WHTEPIIPETAIMH W TIPEICTABICHUS y4eOHOH W
HAYYHO-TIOMYJISIPHON HH(OpPMAINK, TOJYYEHHOW W3 Ppa3IUYHBIX HCTOYHUKOB, KPUTHYECKU
aHAJM3UPOBAThH MOJTy4yaeMylo HH(POPMALHUIO;

NPUBOJIUTH TIPUMEPHI BKJIJa POCCHICKUX M 3apyOCKHBIX YUEHBIX-(QHU3MKOB B Pa3BHTHE
HayKH{, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHUSA N0 (HU3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH 0OpalleHUH ¢ TPUOOpaMH U TEXHUUYECKUMHU YCTPOUCTBAMHU, JIS
COXpaHEHHsI 3I0POBbsI U COOITIOJICHHUSI HOPM SKOJIOTHIECKOTO ITOBEICHUS B OKPYXKAOIIEH cpere;



paboTaTh B TpyIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBHBIX pOJIeH, TUIAaHUPOBATh paboTy
TPYNIbL, paIMOHATBHO paCHpeneNsiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsIX, aJleKBATHO OLIEHUBATHh BKJIAJ KaXKJIOTO W3 YYACTHUKOB TPYIIIBI B
peleHre paccMaTpuBaeMoi IPOOIEMBI.

K xonny oOyuenusi B 11 kJjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JTOJIKHBI
OTpaXkaTtb CHOPMHUPOBAHHOCTH y OOYUAIOIIUXCSI YMEHUI:

JEMOHCTPHUPOBATh HA TPUMEpaxX PoJib U MeCTO (PM3WKU B (HOPMUPOBAHHH COBPEMEHHOM
HAyYHOW KapTHUHBI MHpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHl, B MPAKTHUECKOI
NESTEIbHOCTH JIF0JIeH, IeTIOCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

VUUTHIBATh TPAHUIBI TPUMEHEHUS W3YyYCHHBIX (U3MYECKUX MOJENIeH: TOYCUHBIH
ANEKTPUYECKUN 3apsiji, Jyd CBETa, TOYEUHBIA MCTOYHUK CBETa, SJACpHAasl MOJENb aroMa,
HYKJIOHHAsI MOJIEJIb @aTOMHOT'O Si7Jpa MPH pelleHrnr GU3NYECKUX 3a/1ay;

pacrno3HaBaTh (pU3MUecKHe sBIECHUS (MpolecChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANIEKTPOJIMHAMUKN U KBAaHTOBOM (DU3UKHU: AJIEKTpUUECKas: MPOBOJAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHUYECKOE, MAarHUTHOE JEUCTBUS TOKAa, B3aUMOJCHCTBHME MAarHUTOB, JJIEKTPOMArHUTHAs
WHAYKINS, JACWCTBUE MAarHUTHOTO TOJIA Ha MPOBOAHHK C TOKOM U JBWXKYIIUICS 3apsl,
3JIEKTPOMArHUTHBIE KOJIeOaHUs ¥ BOJIHBI, IPSIMOJIMHEWHOE PACIIPOCTPAHEHUE CBETA, OTPaXKEHHE,
nperomiieHue, WHTepdepeHnus, audpakiuus W MOJSIPU3ANUAS CBETa, JTUCIEPCUs CBETa,
doroanekrpudeckuit 3¢ dekt (porodddekr), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE JTUHEHYATOTO
CIIEKTpa aToMa BOJI0pPO/Ia, ECTECTBEHHAsI U UICKYCCTBEHHAs PaJIMOAKTUBHOCT;

OMKCHIBATh M3y4YCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKHE,
ANEKTPUUECKYIO MPOBOAUMOCTh PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIE SBJICHHS (IIPOILIECCHI),
UCTIONB3YS  (U3HYECKUE BEIMYUHBL: JJICKTPUUYSCKUN 3apsij, CWIa TOKa, JJICKTPHUECKOE
HaNpPsDKEHUE, JIEKTPUUECKOE COMTPOTUBIICHUE, PA3HOCTh MOTEHIIMANIOB, SJIEKTPOABUKYIIIAsl CHUIA,
paboTa TOKa, MHAYKLUHS MarHUTHOro Tojs, cuina Awmmepa, cuia JlopeHna, MHIYKTHBHOCTH
KaTYIIKA, SHEPTUsl DJIEKTPUUYECKOTO0 M MArHUTHOTO TOJICH, MEPUOJ U YacToTa KoJjeOaHuW B
KOJIe0aTeIbHOM KOHTYpE, 3apsij U CHJIa TOKa B IMPOIECCE TAPMOHUYECKHUX JJIEKTPOMArHUTHBIX
KonebaHui, (HOKyCHOE pacCTOSHHWE M ONTHUYECKas CHUila JIMH3bI, MpPU OMUCAHUHM MPABUILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIONb3YyEMbIX BEIWYMH, MX OOO3HAUCHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMUUHY C IPYTUMU BEIMYNHAMU;

OTNHUCHIBATh HM3YYCHHBIC KBAHTOBBIC SIBJICHUSI M TMPOIECCHI, HUCIOJIB3Ys (PU3MUECKHE
BEJIMYMHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JJIMHA BOJIHBI M 4YacTOTa CBETAa, DHEPrus U
UMIynasCc (GOTOHA, TMEpPUOJ TOoNypacmajaa, DHEPrus CBsI3W ATOMHBIX SJEp, NpPHU OMHCAHUU
MPaBUIBHO TPAKTOBATh (DU3UYECKUNM CMBICI HCIOJIB3YEMBIX BEJIMYMH, UX OO0O3HAYECHHS U
€IMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (DHU3UUYECKYIO BEIUYUHY C APYTUMHU
BEJIMUYMHAMU, BBIYUCIATH 3HaAUCHUE (PU3NYECKON BEJTMUHHBI;

aHAIM3UPOBATh (U3NYECKUE TPOIECCHl M SBIICHUS, UCTHONB3Ys (PU3NYECKUE 3aKOHBI U
OpUHIMIEL: 3aKk0OH OMa, 3aKOHBI IIOCJIENOBATEIFHOTO H TMApaIEIbHOTO  COSAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMH, 3aKOH
MNPSIMOJIMHEMHOTO PacpoOCTpaHEHUsl CBETA, 3aKOHBI OTPAKEHHsI CBETA, 3aKOHBI MPEIOMIICHUS
CBeTa, ypaBHeHHe OHHIITeWHa s ¢GoTodddeKTa, 3aKOH COXpaHEHUS HHEPruM, 3aKOH
COXpaHEHUSI MMITYJbCa, 3aKOH COXPAHECHHsI DJIIEKTPUUECKOTO 3apsija, 3aKOH COXpaHEHUs
MacCOBOTO YHCJIA, MOCTyJaThl bopa, 3aKOH PaJMOaKTHBHOTO pacmaaa, MpU ITOM pas3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MAaTeMaTHYEeCKOE BBIPAKEHHE W YCIOBUS (TPaHMIIBI,
00JacTi) IPUMEHUMOCTH,



ONpENENATh HANPABICHWE BEKTOPA MHAYKIIMM MAarHUTHOTO ITOJISI IPOBOJHUKA C TOKOM,
cuibl Amrepa u cuibl Jlopenna;

CTPOUTH M OIKCHIBATh N300pa’keHNE, CO3/IaBaeMOE INTIOCKUM 3€PKaJIOM, TOHKOH JTIMH30M;

BBIMOJHATh JKCIEPUMEHTHI 1O HCCIIECJOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCIIOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX HU3MEpPEHHil: mpu 3ToM  (HOopMyIHpoBaTh
npobnemy/3agadyy M TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BBIBOAKI;

OCYIIECTBIISITh MpSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (DU3MUECKUX BEIWYHH, IPU ITOM
BbIOMpaTh ONTUMANbHBIN CIOCO0 H3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
IIOTPELIHOCTEN U3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH (PU3NYECKHUX BEIIMYHMH C UCIIOJIb30BAaHUEM IPSIMBIX U3MEPEHUH:
IpU 3TOM KOHCTPYHMPOBATH YCTAaHOBKY, (PMKCHPOBATH PE3YyIbTAThl MOJYYEHHOH 3aBHCHUMOCTH
busznyeckux BENWYMH B BHAE TaOmuI M TrpaduKoB, JeiaTh BBIBOJABI MO pe3yJbTaTam
UCCJIEIOBAHUSI,

coOnronarh mnpaBuia 0O€30IaCHOrO TpyAa IPU IPOBEACHUM HCCIEIOBAaHUM B paMKax
yu4eOHOr0 9SKCIEPUMEHTa, YUeOHO-UCCIENOBATENILCKOM M  TMPOEKTHOW JESTENbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U TaOOPaTOpHOro 000pyI0BaHUS;

pemath pacu€THblE 3aJayd C SIBHO 3aJaHHOM (PU3MYECKON MOJENblo, HCIONb3ys
¢u3nveckre 3aKOHBI ¥ MIPUHIUIIBI, HA OCHOBE aHaJM3a YCIOBHS 3a7aull BEIOUPATh (PU3HUECKYIO
MOJieJIb, BBIACNATH (PU3NYECKUE BEIMUMHBI U (QOpPMYJbl, HEOOXoIuWMble s e€ peleHus,
MPOBOAMTDH PACcU€Thl U OLICHUBATH PEAILHOCTD MOJIYYEHHOTO 3HAYCHUS (PU3NUECKON BEeTHMUNHBI,

pelath KayecTBEHHbIE 3aJauM: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETIOUKY
pacCyXJIeHHI ¢ OMOpoi HAa U3YUCHHBIEC 3aKOHBI, 3aAKOHOMEPHOCTHU U (PU3UYECKHUE SIBJICHUS;

UCIONb30BAaTh MPU pPELICHUH Y4EeOHBIX 3a7ad COBpPEMEHHbIE HH(OPMAalUOHHBIE
TEXHOJIOTHUH JUIsl TOMCKA, CTPYKTYPHPOBAHHS, WHTEPHpPETAMH U MPEACTaBICHHUS y4eOHOU u
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATH MOJIyYaeMyro HH(OpMaIINIO;

OOBSACHSATH IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB M TEXHUYECKUX YCTPOMCTB, pa3inyuaTh
yCIIOBHS UX 0€30MacHOT0 MCII0JIb30BAaHMs B TOBCETHEBHON KHU3HU;

IPUBOJUTH NMPUMEPHI BKJIa/a POCCUICKUX U 3apyOEKHBIX yUEHBIX-(DU3HKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYXAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA MO (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecrieyeHns 6€30MaCHOCTH MPH OOpAIEHUH C TPHOOpaMH U TEXHUUECKUMH YCTPOHCTBAMM, JJIS
COXpaHEHHUsI 3/10pOBbs U COOIIIOIEHNS HOPM IKOJIOTHYECKOTO TOBEACHMS B OKpY’KaloLIel cpee;

paboTaTh B IPYIIIE C BHIITOJHEHUEM PA3JIMYHBIX COLUAIBHBIX POJIEH, IUIAHUPOBATH paboTy
TPpYNNbl, paloOHAIbHO paclpelnessiTh OOS3aHHOCTH W IJIAaHUPOBATh JEATENBHOCTh B
HECTAaHJAPTHBIX CUTYallMsX, aJl€KBaTHO OLIEHUBATh BKJIAJ KaXKJIOTO U3 YYACTHUKOB IPYIIIBI B
peleHne paccMaTpuBaeMoi IPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHME

10 KJIACC

KosauuecTBo 4acoB DJIeKTPOHHbBIE
. HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m S——— Beero KO;ITpOJIbHLIe HpﬁaKaneCKne 0Gpa3oBaTETbHbIC
padoTsI padoThI pecypesI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®du3uKa U METOJIbl HAYYHOTO MMO3HAHUS 2 bubmorexa [IOK
' AAbL Ay https://m.edsoo.ru/7f41bf72
Wroro no pazueny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Htoro o pasneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuoteka [JOK
' TEOpHH https://m.edsoo0.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TEPMO/HHAMHKH 10 . https://m.edsoo0.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEIIECTBA. 5 bubnnoreka [JOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Wroro no pazmeny 24
Paznen 4. 9JIEKTPOJANHAMUKA
bu6mmoreka [IOK
1 MEKTPOCTATHKA 10 . https://m.eds00.ru/7f41bf72
4.2 ITocTOosIHHBIN 31eKTpUUeCKUi TOK. TOKHU B 12 1 bubnumoreka [IOK



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

‘ Pa3IUYHBIX Cpeliax

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

Htoro no pazneny 22
PesepBHOE Bpems 2
OBILEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME



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

11 KIIACC

KoJsnuecTBo 4yacos DJIeKTPOHHbIE
Ne i/ HaumeHoBaHue pa3/iesioB U TeM Kontpobupe  TpakTiueckue (undposbie)
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Paznea 1. JIEKTPOJAMHAMUKA
11 MarnuTtHoe nojue. IeKTpoOMarHuTHast 11 1 3 bubnnoreka [JOK
WHTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
KoJIeOaHusI https://m.edsoo.ru/7f41c97c
29 MexaHn4yecKkHe U dJIEKTPOMarHUTHBIE 5 1 bubnnorexa [HOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnmnoreka [JOK
23 Onruia 10 3 https://m.edsi.ru/7f41c97c
Hroro no pazgeny 24

Paznea 3. OCHOBBI CIIEIIMAJIBHON TEOPUH OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [JOK
4.1 DeMEHTHI KBAHTOBOM OINTHUKHU 6 https://m.eds00.ru/7f41c97¢
bubmuorexa [JOK
4.2 Crpocnue atoma 4 https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
4.3 ATOMHOE 71O 5 https://m.edso0.ru/7f41c97c
Wroro no pazneny 15

Paznes 5. 9JIEMEHTBI ACTPOHOMMHU U ACTPOPU3UKU



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

bu6mmoreka [IOK

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 hitps://m.edso0.ru/7f41c97¢
Hroro no pazneny 7
Pazaen 6. OGOBIIAIOINEE NIOBTOPEHUE
bubnmoreka [JOK
61 Otobuaioutee noTopere 4 https://m.edsg).ruﬂf41c97c
Hroro no pasneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

ITOYPOYHOE IIJTAHUPOBAHUE

10 KVIACC
Ne KoJunyecTBo 4yacoB Jlara JJIeKTPOHHBbIE HU(PPOBHIE
u/n Tema ypoka Beero Kontpoabubie IIpakTnueckue W3ydenus oGpasoBaTejbHbIe
padoThbI padoThbI pecypcbl
L Hayamme veroms nosmam ) uGanorexa IOK
https://m.edsoo.ru/ff0c32e2
OKPY’KaroILero Mupa
Ponb u Mecto pusuku B

2 (hOopMUPOBAHUN COBPEMEHHOM 1 bubnuorexa [JOK
HAyYHON KapTHHBI MHpa, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON AEATEIHLHOCTH IO IeH
MexaHn4eckoe JTBUKEHUE.

3 OTHOCHUTEIBHOCTh MEXAaHUYECKOTO 1 bubmuorexa [JOK
nBikenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOPEHHE

4 PaBHOMEpHOE ITPAMOJIMHEWHOE 1 bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE IIPSMOJIMHEWHOE 1 bubnuoreka [IOK
JIBHKCHHE https://m.edsoo.ru/ff0c372e

6 CBobogHoe majienue. Y CKopeHue 1 bubnuotexa [JOK
CBOOOIHOIO MagECHUS https://m.edsoo.ru/ff0c39cc

7 Do warepmarnot romno 1 Bafmorexa LIOK

https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
5 Tomon Moo croress 1 ubanorexa IOK
' . https://m.edsoo.ru/ff0c3be8
orcyeta. llepBblii 3akoH HeroTOHA

9 ﬁi;izziiningﬁﬁ I_JIZ’I.)TI/(I)I:)I;I;IH%KOH 1 bubmorexa [IOK

) . https://m.edsoo.ru/ff0c3be8
HproToHa asis MarepuaibHOM TOUKU
10 Tpetnii 3akoH HeroToHa niis 1 bu6mmoreka [IOK

MaTCPHAJIbHBIX TOUCK

https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3be8

3aKkoH BCeMUpHOTO TsaroteHus. Cuna

bu6mmoreka [IOK

= rsbkect. Tlepsas kocmmreckas https://m.edso0.ru/f0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 Tpenusi. Cuiia COpOTUBIICHUS TTPU bubmuorexa [JOK
JIBUDKCHUH TeJIa B )KUIAKOCTH WU https://m.edsoo.ru/ff0c3f76
rase
[ToctynarensHoOe U BpaliaTeabHOe

14 JBIDKCHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tena. MoMeHT cuitbl. [1nedo cuibl. https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBecHs TBEPAOTO Tena
HNmnynsc MaTepuanbHOU TOYKH,

15 CHCTEMbI MaTEPUAJIbHBIX TOYCK. bubnuorexa [JOK
Nmmynbe cuitbl. 3aKOH COXpaHeHHS https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE NBUKEHME
Pabota u Mo1IHOCTD CHITBI.

16 Kunerndeckas sHeprus bubnuoreka [IOK
MarepualibHON Touku. Teopema 00 https://m.edsoo0.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[ToreHuuanpHast SHEPTHUS.

[TorennmansHas 3HEPrUst 0
17 ,Z[e(popll\l/II/IpOBaHHOﬁ 1£)py>1<1?1,11:£1}.’r bubmmorexa [TOK
https://m.edsoo.ru/ffOc461a
[ToreHmanpHas 3HEPrus Tena
BOJIM3U MOBEPXHOCTH 3eMITH
[MoTenumansHbIC U
HEMOTEHIHaIbHbIE CHIIBI. CBS3b

18 paboThl HEMOTEHIIUATBHBIX CHII C bubnmoreka [JOK
U3MEHCHHEM MEXaHHYECKOW YHEPTUU https://m.edsoo.ru/ff0c478c
CHUCTEMBI TeJl. 3aKOH COXpaHEHUs
MEXaHUYECKON IHEPTUN
JlaboparopHas paboTa

19 «MccnenoBanue CBsi3U paOOTHI CHITBI

C U3MEHEHNEM MEXAHUUECKOU



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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20

21

SHEPrHuH Tella Ha IpuMepe
PaCTSHKCHHS PE3HHOBOTO KI'yTa

KonTtponbHast pabora o Teme
«Kunemaruka. JlmHamuka. 3aKOHBI
COXPAHCHHUS B MEXaHHUKE)

OCHOBHBIE OJIOKEHHUS
MOJICKYJISIPHO-KUHETHUECKOM
Teopuu. BpOoyHOBCKOE JIBIKEHUE.

Audpdysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep JBUKEHUS U
B3aMMO/JICHCTBUS YaCTHUI] BELIECTBA.
Mopenu cTpoeHus ra3os,
AKHUJIKOCTEH U TBEPABIX Tel

23

24

25

Macca monexyi. KonnuectBo
BemecTBa. [locTostHHas ABoraapo
TermoBoe paBHOBECHE.
Temneparypa u €€ u3MepeHue.
IIIxana remneparyp Llenbcus
WNneansusiii raz3 B MKT. OcHoBHoe
ypaBHeHne MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4fde

26

27

28

29

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEel KHHETHYECKOM SHEPTUr
JIBUKEHUSI MOJIEKYI. Y paBHEHHUE
MenaeneeBa-Knanelipona

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
MEXIy MapaMeTpamMu COCTOSIHUS
Pa3peKEHHOTO Ta3ay
W3omporieccrl B n1eaabHOM Ta3e u
uX rpaduueckoe npeacTaBieHue

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc511e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c570e

30

BryTtpeHnHss sHeprus
TEPMOIUHAMHYCCKON CHCTEMBI H
croco0bI €€ msMmenenns. Kommuectso

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
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TEIUI0THI U paboTa. BHyTpeHHss
SHEPTUst OJJHOATOMHOI'O UJCATBHOTO
raza

31 Buasl Tenonepenaun bubmoreka LJOK
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TENI0EMKOCTh BELIECTBA.

32 KonuuecTBo TemnoThl npu bubmuorexa [JOK
Terionepenaye. AauadaTHbIi https://m.edsoo.ru/ff0c5¢c36
nporecc
IlepBblii 3aKOH TEPMOJIMHAMUKHU U bubnnoreka [JOK

33 )
€ro MPUMEHEHHUE K M30IIpoIieccam https://m.edsoo.ru/ffOc5efc

s | Hechommmnen peee> B LOK

) https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU

35 [Mpunmun nevicteus u KI1/ bu6mmoreka [IOK
TEIUTOBOW MAalluHbBI https://m.edsoo.ru/ff0c600a

36 Hukn Kapnuo u ero KIT/]

37 DKoJoru4ecKue npooIeMbl
TEMJIO3HEPTETUKU

38 Sﬁ%i?ﬁ;fﬁ?azp (1?;31/11(3 OcHOBBI bubmorexa [TOK

' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMHKIY
KontponbHas Ta M0 TeM
39 ((&Oﬂr;ij;ﬂﬂi)HE}?%)ﬂgﬂK(; gC;OBH bubmorexa HOK
' https://m.edsoo.ru/ff0c6a50
TEPMOJTUHAMUKI

40 [TapooOpa3oBaHue U KOHIAEHCALINS. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6

s smmiocns sostyna, Hacwmiemnsi Bafmorexa LIOK
map https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue n

42 aMmopdHbIe Tea. AHU3OTPOITHS bubmuorexa [JOK

CBOMCTB KpUCTaJLIOB. JKuakue
KkpucTauibl. COBpeMEHHbIE

https://m.edsoo.ru/ff0c65f0
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MaTepuabl

[InaBnenne n KpucTaJuii3anusi.

bubmuoreka [JOK

43 VenpHas TENI0Ta MJIaBICHUS. hitps://m.edsoo.ru/ffOc6708
CyOnumarus
bu6mmoreka [IOK
44 Ypasnenne Teniosoro bazanca https://m.eds00.ru/ff0c6820
g | e, ey Bumores 110K
AL A p https://m.edsoo.ru/ffOc6bcc
3apsioB
o | Coomomm g Bumorers 110K
YIPOBOA ’ https://m.edsoo.ru/ffOc6bcc
COXpaHEHHUs JIEKTPUUYECKOTO 3apsia
p | et somon o Bumorea 110K
Y ' p https://m.edsoo.ru/ffOc6ce4
3apsiz
Hanpsx€HHOCTH 3IEKTPUYECKOT0
48 nosist. [IpuHIMn cynepno3unun bubnnoreka [JOK
ANIEKTPUYECKUX ToseH. JInHuu https://m.edsoo.ru/ff0c6df2
HaIPsKEHHOCTU
o | S o Bumorera LOK
: Hait. https://m.edso0.ru/ff0c600
MOTEHITUAIOB
S0 smerpocrammeckon mone. BuGaorera IOK
P : https://m.eds00.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
N bubnmoreka [JOK
51 Jnexrpoémkocts. Konpencarop https://m.edsoo.ru/ff0c7126
| oo o Buorera LOK
. pa- p https://m.edsoo.ru/ff0c72c0
3apsHKEHHOTO KOHJIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenne
IIEKTPOEMKOCTH KOHAEHcaTopa"
54 [IpuHIUI NElCTBUSA U IPUMEHEHNE

KOHACHCATOPOB, KOIIMPOBAJIIBHOI'O



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
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amnmnapara, CTpyHHOTO IpUHTEpa.
DJeKTpocTaTHUECKas 3aIUTa.
3a3emileHne AIEKTPONpruOOpPOB

55

DJIEKTPUUYECKUI TOK, YCIOBUS €TI0
cyuiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna Toka. Hanpspbkenue.
Comnpotusnenue. 3akon Oma jyist
y4acTKa [enu

56

[TocnenoBarenbHOE, TAPAILICIEHOE,
CMEIIaHHOE COeTMHEHHE
npoBOIHUKOB. JlabopaTtopHas
pabora «3yueHue cMenanHoro
COCIMHEHUS PE3UCTOPOB)

bubmuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

58

59

Pabora u mourHOCTH
JIEKTPUUECKOTO TOKA. 3aKOH
Jxoyns-JleHnna

3akoH OMa 7151 OJIHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«M3mepenne D/IC ncrtouHnka Toka u
€ro BHYTPEHHETO CONPOTUBIICHUSI»

DNeKTpOHHask IPOBOAUMOCTD
TBEP/IBIX METAIJIOB. 3aBUCUMOCTb
COIIPOTHBIICHUS] METAJJIOB OT
Temrneparypbl. CBepXIIpOBOIMMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7838

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc7ae0

60

61

DNEKTPUYECKUH TOK B BAaKyyMe.
CBOIICTBA JIEKTPOHHBIX ITYYKOB

[ToympoBOTHUKH, KX COOCTBEHHAS
Y TIPUMECHAs IPOBOAUMOCTb.
CaoiicTBa p—N-nepexoja.
[TomyrpoBOIHUKOBBIE TPUOOPHI

bubnmoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

DIIEKTPUYECKUI TOK B paCTBOpax 1
pacriaBax 3JIEKTPOJIUTOB.
DIEKTPOIUTHYECKAs JUCCOLUALH.
DneKTpoaun3

bubmuorexa [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DJIEKTPUUYECKUI TOK B Ta3ax.

63 CamocTosTeTbHbIN 1 1 bubnmoreka [JOK
HECAMOCTOSITEIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DJeKTpudecKre mpudopsl u

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuina TeXHUKN https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0maromuii ypok 1 bu6mmoreka [IOK
«DNEKTPOAMHAMHKA https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no Teme

66 «Qnekrpocraruka. [locTosHHbII 1 bubnnorexa [HOK
9JIEKTPUUECKUi TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPeIax»»

. IljzngT)];HHb(l)HTZl};zK. Kontponbnas . BuGmmotexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DIeKTpoANHAMUKA

68 PesepBHblil ypok. O6o0marommii 1 bubnnoreka [JOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I1O 68

[NPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoaudecTBO 9acoB

DJIeKTpoHHbIe U pOBbIE

Ne Tema ypoka KonT 1 Aata 00
/o Beero POJIbHbIE PaKTH4YecKHue u3yuenus Pa30BaTEJIbHbIC
padoThbI padoTbI pecypcbl

ITocTosTHHBIE MATHUTEI U UX

B3anMoJieicTBUE. MarHUTHOE MOJIE. 1 bubnmoreka [JOK

BekTop MarHUTHOM MHIYKIIUH. https://m.edso0.ru/ff0c9778

JIvHUM MarHUTHOW MHAYKUIWU

MarauTHoO€e noJie MPOBOIHUKA C

TokoM. OnbIT Dpcrena. 1 bu6mmoreka [IOK

B3aunmoeicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe

TOKOM

JlaboparopHnas padora «M3yueHue

MaFHETHOf")O HOJI')H[ KaTYIHKI/Iy: 1 1 bubmmorexa LHOK
https://m.edsoo.ru/ffOc98fe

TOKOM

JleficTBMEe MarHUTHOTO IIOJIS Ha

MPOBOJIHUK ¢ TOKOoM. Cuita Amriepa.

JlaGoparopHas paboTa 1 1 bubnuoreka [IOK

«HccnenoBanue AeiCTBUA https://m.edsoo.ru/ff0c9ac0

MOCTOSIHHOTO MarHuTa Ha paMKy C

TOKOM»

JlelicTBHEe MarHUTHOTO II0JIS Ha

JBHKYIIYIOCS 3apSIKEHHYIO 1 bubnnorexka [JOK

yactuny. Cuna Jlopenna. Pabora https://m.edsoo.ru/ff0c9df4

cuibl JIopeHa

DNeKTpOMarHuTHasT WHTYKITHUSI.

IToTok BekTOpa MarHUTHOM

nHaykuu. 2J1C nHayknuu. 3aKkoH 1

ANIEKTPOMATHUTHON UHAYKIIUU

®dapanes

JlaGopaTtopHnas pabota 1 1 bubnuorexa [JOK

«HccnenoBanue sIBJICHUS

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150

SHGKTPOMaFHHTHOﬁ HHIYKIIUH

NHnykTuBHOCTD. SIBIIeHUE
camounaykiuu. J/C
CaMOMHIYKITUU. DHEPIHs
MarHUTHOTO TOJISL KATYIIKH C TOKOM.
DJIEKTPOMAarHUTHOE I0JIe

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600

10

11

12

TexHuueckre ycTpoucTBa U UX
MIPUMEHEHHUE: TIOCTOSTHHBIC MATHUTHI,
AIEKTPOMArHUTHI,
AJIEKTPOJIBUTATENh, YCKOPUTETH
3JIEeMEHTAPHBIX YaCTHII,
WHIYKIIMOHHAS TIeYh

O6o06maromuit ypok «MarautHoe
noJje. DJIeKTPOMarHUTHas
AHIYKLIWSD)

KonTponbHas padbora no teme
«MaraurtHoe 1oie.
QHGKTpOMaFHI/ITHaSI HHIYKIHA»

CBo06oiHbIE MEXaHUYECKHE
kosneOaHus. 'apmoHnyeckue
KoyieOaHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHEpruu

bubmuorexa [JOK
https://m.edsoo.ru/ff0cab82

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlaGoparopHas paboTa
«Hccnenosanue 3aBUCUMOCTH
nepuoJia MajbIX KoiebaHui rpy3a
Ha HUTH OT JUTMHBI HUTH ¥ MacChl
rpy3a»

14

KonebarenbHblit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KOJICOAHHUs B HJI€ATHOM
Kosie0aTeIbHOM KOHTYpE. AHAIOTHUS
MEXIy MEXaHUUECKUMH U

bubmuorexa [JOK
https://m.edsoo.ru/ff0ch820



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMariuTHbIMHU KoJIEOaHUSIMU

15

®opmyna Tomcona. 3akoH
COXpaHEHHUSI SHEPTHH B UJI€AIbHOM
K0J1e0aTEeIbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbh9c4

16

[IpencraBienue o 3aTyxarolmux
KosieOaHusx. BeHyXIeHHBIE
MeXaHUYEeCKue KojaeOaHMsl.
Pe3onanc. BeiHyX1eHHbBIE
3JIEKTPOMAarHUTHbIE KOJIeOaHUs

bu6mmoreka [IOK
https://m.edsoo.ru/ffOchb86

17

IlepeMeHHBIN TOK.

CuHycouJaJIbHbII IEpEMEHHBIN TOK.

MoITHOCTb TEPEMEHHOTO TOKA.
AMIUTUTYAHOE U IeHCTBYIOIIEE
3HaYeHHE CUJIbl TOKA U HAIPSDKEHHSI

bubmuorexa [JOK
https://m.edsoo.ru/ff0chd34

18

Tpancdopmarop. [IpousBocTBo,
nepegaya u norpedieHue
JNEKTPUYECKON JHEPTUU

19

YCTpoiCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IIEKTPUYECKOTO
3BOHKA, F€HEPATOpa IEPEMEHHOTO
TOKa, TMHUH JIIEKTpoIepeaay

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TTPU
MIPOU3BOJICTBE AIEKTPOIHEPT M.
Kynbrypa ucnonszoBanus
3JIEKTPOIHEPTUHU B OBCETHEBHOM
JKU3HU

21

MexaHnyeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuog.
CkopocTh pacnpocTpaHEeHUs U
JMHA BoJIHBL. [lonepeyunsie u
MPOJI0JIbHBIE BOJHBI

bubnmnoreka [JOK
https://m.edsoo.ru/ffOccab4

22

3Byk. CxopocTb 3ByKa. ' poMKOCTh
3ByKa. Beicora Tona. TemOp 3Byka

bubmuoreka [JOK
https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

:‘)J'ICKTpOMaI‘HI/ITHI)IC BOJIHBI, UX

23 cBoiicTBa u ckopocTts. [1lkana bubmmorexa LOK
: https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paIHOCBSI3U U
24 TesneBueHus. Pa3BuTue cpeacts
cBs3u. Paguonoxarus
o5 KoHntpoinbhas padora «Konebanus u bubmuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonuHENHHOE pacpoCTpaHEHHE
2% CBETa B OJIHOPOJIHOM Cpejie. bu6mmoreka [IOK
Toueunsblii KcTOYHHK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
21 orpuenin cnera. Mocrpoeie BuGmorera 10K
L https://m.edsoo.ru/ff0cd4e0
M300paXeHH B MJIOCKOM 3epKaje
[Ipenomnenue ceera. [lonHoe
28 BHYTPEHHEE OTpaKeHHUE. bubnuoreka [IOK
[penenbHBIA YroJ OJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKeHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
TIOKa3aTess MPEJTOMIICHHS CTEKIIa» https://m.edsoo.ru/ff0cd67a
0 5. Gopuyaa romeol . uGmiorexa LIOK
' : https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
JlaGopaTtopHnast pabota
31 «MccnenoBanue CBOMCTB
U300paXeHUH B IMH3AX»
Hucnepcus ceera. CiioXHBIA COCTaB
32 6emnoro csera. Lser. JlaboparopHas
paborta «HabmroneHnue aucnepcun
CBETa»
33 WNurtepdepennus cera. Judpakmus bubmuoreka [JOK



https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

cBeta. [ludpaxknuonnas pemeéTka

https://m.edsoo.ru/ffOced22

HOHepe‘IHOCTB CBETOBBIX BOJIH.

bu6mmoreka [IOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTuueckue mpuOOPHI U yCTPOUCTBA
35 1 yCIIOBUS UX O€30I1aCHOTO
IPUMEHEHHS
['panub npUMEHNMOCTH
36 KJIaCCHYECKON MEXaHHUKH. bubmuoreka [JOK
[MocTynatsl crieluanbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEJIbHOCTH
SR — BuGmorexa LIOK
AHOBD ’ A https://m.edsoo.ru/ffOcfa42
BPEMEHH U COKpAIEHUE JITTHHBI
DHeprus U UMIYJbC
38 pENATUBUCTCKOM YacTulpl. CBs3b bubnuoreka [IOK
MaccChl C SHEPTUCH U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprusi NoKos
Konrtponbnas padora «OnTuka.
39 OCHOBBI CHICIIHATEHON TEOpHH BH6H_HOTeKa HOK
https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEJIBHOCTH
40 ®oronsl. opmyia [1nanka. bubnuoreka [IOK
DHeprus 1 uMIyisc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCTETOBAHUE
bubmuorexa [JOK
4l orospdexra. Onbrrer A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Ppororddexra. YpaBHeHHE BuGmorexa [IOK
42 Diinwreiina s GoTodppexta. https://m_edso0.ru/ff0d015e
«Kpachnas rpanuna» potosddexra
HaBnenue ceera. OnwiTh I1. H.
43 JleOeneBa. XuMHUUECKOE JIefiCTBUE BH6H_HOTeKa HOK
https://m.edsoo.ru/ff0d04a6
cBeTa
44 TexHuueckue ycTpoucTsa u



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
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https://m.edsoo.ru/ff0d04a6

PaKTHYECKOE PUMEHEHHE:
¢doTorsieMeHT, POTONATIHK,
coJiHeuyHast barapest, CBETOIUO/

Penrenue 3amau mo teMe «DJIE€MEHTEI

bu6mmoreka [IOK

45 KBAHTOBOM OITHKI) https://m.edsoo.ru/ff0d0302
o | o e Tocoms. Omi .,
https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHas Mojeinb atoma
bu6mmoreka [IOK

47 Hoctynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyuenue u noruoiieHue GOTOHOB

48 IIPU [IEPEXO0/I€ aATOMA C OJTHOTO bubnnorexa [HOK
YPOBHS SHEPTUHU HA APYroit. Busipr https://m.edsoo.ru/ff0d0afa
CIIEKTPOB
BonnoBsie cBolicTBa yacTuil. BOJHBI

49 ne bpoina. KopnyckynsipHo- bubnuoteka [JOK
BOJIHOBOW Jtyanu3m. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE H3TYICHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnsiTel Pezepdopaa mo bubnunoreka [JOK
OTIPEICIICHUIO COCTaBa https://m.edsoo.ru/ff0d0fd?2
PaIMOaKTUBHOTO U3TYYCHHUS
CsoticTBa anbda-, 6era-, ramma-

51 u3iydeHus. BausHue
pPaZOaKTUBHOCTH Ha KUBBIC
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

50 W3otonsl. Anbga-pacna. bubnuoreka [IOK
DJIEKTPOHHBIN U MO3UTPOHHBIH https://m.edsoo.ru/ff0d1162
Oera-pacnajn. ['amma-u3nydeHue
OHeprus CBA3U HyKJIOHOB B Anpe. BuGnuotexa LIOK

53 Snepusbie peakuun. SnepHbrit

peakrop. [IpobieMbl, EPCIIEKTUBEIL,

https://m.edsoo.ru/ff0d1356
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54

55

9KOJIOTHYECKUE aCIEeKTHI AIEPHOMN
SHEPreTUKHU

OnemeHTapHble YacTUllbl. OTKpbITHE
HO3UTpOoHa. MeToabl HaOIOACHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrieli cron
«DyHIaMeHTaIbHbIE
B3auMoJieiicTBus. EnuHcTBO
(bU3nIeCKOil KApTHHBI MUPaY»

Bup 3sé3snnoro neda. Co3se3nus,
SIPKHE 3BE3bI, TUIAHETHI, UX
BuauMoe asuxkenue. Conneunas
cHCTEMA

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0e38

56

57

58

59

Comnuie. ConHeuHast akTUBHOCTb.
Wcrounuk sneprun CosHua u 3BE311

3BE3bI, X OCHOBHEIE
XapaKTEpUCTUKU. 3BE3/1bI [T1aBHOU
1ocJieI0BaTeNbHOCTH. BHYTpeHHee
cTpoenue 3B€31. COBpEMEHHBIE
IIPEJICTaBJICHUSI O TIPOUCXOKICHUU U
sBostonny CosHIA U 3BE3]1

Muneunsiii [Iyte — Hama
lNanmaxruka. [lonoxxenue u
nemxkenne Comana B ['anakTuke.
lNanmaktuku. YEpHbIE ABIPEI B sApax
TaJIaKTUK

Bceenennas. Pas0Oeranue rajakTuk.
Teopus bosnpuioro B3peiBa.
PenukroBoe uznydeHue.
MertaranakTuka

60

Hepemennsie npodiaembl
aCTPOHOMUH

61

KoHnTtponbHas pabota «J1€eMEHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHUU U aCTPOPHUIUKI

62

O6o06matomuii ypok. Pons dhuzuku
¥ aCTPOHOMHUU B IKOHOMHUYECKOU,
TEXHOJIOTHYSCKOM, COITMAJIbHON B
ITHYECKOH cepax NesTeTbHOCTH
yeJjioBeKa

63

64

O6o06maromuii ypok. Pois u mecto
(GU3UKK ¥ aCTPOHOMUH B
COBPEMEHHOI HAyYHOU KapTHHE
MUpa

Ob6o06maromuii ypok. Poib
buznyeckoit Teopuu B
(hOopMUPOBAHHUH TIPEIICTABICHHUIA O
buznuecKoil kKapTuHe MUpa

65

66

O6o6maromuit ypok. Mecro
(U3HYECKON KapTUHBI MUPA B
0011eM psiTy COBPEMEHHBIX
€CTECTBCHHO-HAyIHBIX
MPEJICTaBICHUN O IPUPOJIE
PesepBHBI ypok. MarHuTHOE 110JIE.
DNeKTpOMarHuTHAsE MHIAYKIIHS

67

PesepBHblil ypok. Ontuka. OCHOBBI
ClielIMaIbHON TEOPUU
OTHOCHUTEIIbHOCTH

68

Pesepunsiit ypok. KBantoBas gusuka.
DJIEMEHTHI aCTPOHOMUU U
acTpou3uKu

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME

68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YHEHUKA

» ®usuka, 10 knace/ Msakumes I'.5., byxosueB b.b., Corckuii H.H. nmox pemakiueit
[TapdentreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

» dusuka, 11 kmace/ Msxkumes I'.J1., byxoBues b.b., Yapyrua B.M. nox penakiueit
[TappenTreBoit H.A., AkunonepHoe obmectBo «M3natensctBo «IIpocBemenue»

METOANUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

1. ®uszuka. 10 knacc. YueOHUK 11t 0011e00pa3oBar. OpraHu3aIiil ¢ MpHI.HA JIEKTPOH.
HocuTene: 0a30BbIi U TpodrnbHBINA ypoBHH/ [.51. Mskumes, b.b. byxosnes, Corckuit H.H./
M.: Ilpocsemenue, 2020.

2. Kynepmreiin F0.C. ®usuka. JuddepennupoBannpie KOHTPOJIbHBIE pa0OTHI. 7 -
11xnacc.CII6.: U3a. Jom «Centsiopn», 2015.

3. ®uszuka. «KOHCTPYKTOP» CaMOCTOSITENbHBIX U KOHTPOJIbHBIX paboT. 10 — 11 kiaccer:
nocoowue ISl yaurtesnei oomeoodpasosat. yupexaenuii/ C.M. Aunpromeukns, A.C.
Cnyxaesckuii.- M.: [Ipocsemenue, 2018.

4. Coopnuk 3a1a4u 1o ¢usuke. 10-11 kmaces! (k yuebnukam I'.5. Msxumesa n.ap.) — M.:
Oxk3ameH, 2019.

5. Coopuuk 3amad o ¢pusuke gt 10—11 xkmaccer: mocobue mist ygammxcs 001meoopa3oBar.
opranu3anuii: 6a3oBblii u mpodui. ypouu / H.A. [lapdpentrena.- 5-e uzn. M .: [Ipocsenienue,
2017 r.

6. ®usuka. 3anaynuk. 10-11 ki.: [locobue mis obmeoOpazoBat. yupexaeHuit / PeiMkeBud A.
IT. - M.: [Ipoda, 2019.

7. TemaTuueckue caMoCTOsITeNIbHbIE U KOHTPOJIbHBIE paboThI 1o ¢gu3suke.10 kmacc. / O.U.
I'pomueBa.- M.: Dx3ameHn, 2017.

8. A.Il. PeimkeBuu. CoopHuK 3a7a4 1o pusuke. Mocksa, poda, 2017 r
9. ®ponTanbHbBIe TabopaTopHbIe padoThHI IO Pusnke B 7-11 knaccax 061eo6pa3zoBaTeIbHBIX
yupexaenusax: Kua. ans yuurens / B.A. bypos, 10.1. luk, b.C. 3BopsikuH u 11p.; nox ped. B.A.
bypoga, I'.I'. Hukudoposa. - M.: IIpocsemenue: Yue0, iurt., 2015

10. Koguduxarop 351eMeHTOB coiepkaHus U TPeOOBaHUI K YPOBHIO ITOATOTOBKU
BBIITYCKHUKOB 00111€00pa30BaTeNIbHbIX yUpeKIeHUH 11 npoBeaeHus B 2024 roay euHOro
rocynapcrBeHHOro 3k3amena no ®U3UKE.

11.JI. A. Kupuk. ®@uznka 10. COOpHUK caMOCTOSATENbHBIX U KOHTPOJIbHBIX paboT. MockBa
«Mnexca» 2019 1.

12. ®usuka. 10 knacce: TeXHOIOTHUECKHUE KapThl ypoKoB 1o yueObHuky I'.51. Mskuiuesa, b.b.
byxosuesa, H.H. Corckoro/ aBt.-coct. H.JI. [lenareituenxo.- Bonrorpan: Yuurens. 2019.

13. I'.B. Mapkuna ®@u3zuka 10 knacc. [loypounsie ninans! no yueoHuky I'.5. Mskumesa, b.b.
byxosuesa. B.: Yuutens, 2020.

14. CO0pHUK TECTOBBIX 3aJJaHUH /711 TEMATUYECKOTO0 U UTOTOBOro KOHTpOoJIsl. Pusuka 10
kinacc. M.: «Murennext-Lentp», 2019

HNUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

1. bubnuroreka I{OK https://m.edsoo.ru
2. https://resh.edu.ru

3. https://yaklass.ru

4, https://edu.skysmart.ru

5. https://urok.apkpro.ru
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