MYHHUIHUITAJIBHOE BIO/KETHOE OBIIEOBPA3OBATEJIBHOE YYPEKJIEHUE
KJIMMOBCKAS CPEJHASA OBINEOBPA3OBATEJIBHASA HIKOJIA Ne2

AHHOTauMs K padoueii nporpamMme
yueOHoro npeamera «®Pusuka. bazoBblii ypoBeHb»

Pabouast mporpamma ydeOnoro mnpeamera «®Pusuka. ba3oBbIl ypOBEHB» 00s3aTEIbHOM
npenMeTHOW — o0Onacth  «ECTECTBEHHO-HAyYHBIC — TMPEAMETHI»  SBISICTCS  YacCThEO OCHOBHOW
0o0pazoBarenpHON  MporpamMMmbl cpeaHero obmero odpazosanus (OOII COO) MBOY KimmMoBckoit
COIlINe2, pa3zpaborana B cooTBeTcTBum ¢ myHkToM 18.2.2 ®I'OC COO Ha ocHoBe DenepanbHOM
paboueii mporpammel 1o ¢usnke u peanmusyercs 2 roga ¢ 10 mo 11 xmacc.

Pabouass mporpamma paspaboTaHa yUUTETSIMH  (U3MKA MIKOJBI C  HMCHOJb30BaHUEM
«KoHcTpykTOopa paboumx mporpamm» caifta «EnnHoe conepxaHme o00mero oOpazoBaHUS» B
cootBercTBHM ¢ llonokeHneMm o paboumx HporpamMMmax U ONpeelsieT OpraHu3aluio 0O0pa3zoBaTENbHON
JIEATEIbHOCTH YUYHUTENS B LIKOJIE IO npeameTy «Pusuka. bazoBelil ypoBEHbY.

Pabouas nporpamMmma COAEP)KUT CIEAYIOLINE CTPYKTYPHBIE JIEMEHTHI:

-TIOSICHUTEIbHYIO 3aIHCKY;

-1enn u3ydeHus yaeoHoro npeameta «Dusnka. ba3zoBelit ypoBeHbY;

-MecTo yueOHoro npenmera «DPusnka. bazoBblil ypoBeHb» B y4eOHOM ILIaHE;

-cojiepkanue yueOHoro npeamera «dusnka. ba3oBblil ypOBEHbBY;

-IIJIaHUPYEMbIe Pe3ybTaThl (JIMYHOCTHBIE, METAIIPEIMETHBIC U IPEIMETHBIE);

-TeMaTH4YecKoe TIaHupOBaHue, CHOPMHUPOBAHHOE C YIETOM paboueii mporpaMMbl BOCIIUTAHUS U
BO3MOKHOCTEIO Hconb3oBanus JOP/IIOP.

PaGouas mporpamma obOcyxneHa Ha 3acemanuu HIMO yuureneil ectecTBEHHOMATEMATHYECKOTO
[MKJIa [OKOJBI, WPHHITA PEIICHHEeM TMemarorudeckoro cosera (mporokon Nel ot 30.08.2024 1.),
yrBepxkaeHa mnpukazoM o MBOY Kimmosckoit COIINe2 Nel0O ot 30.08.2024 r. B kadecTBe dYacTu
coxepxanust OOIT COO

Ha ocHoBe manHOli mporpammbl  yuuteneM paspabateiBaetcss KTII B cooTBeTcTBHH C
ITonoxeHneM 0 KajJeHIApHO-TEMAaTHYECKOM IUIAHMPOBAHMU MO y4eOHOMY MNpEAMETY, Kypcy, MOAYIIIO.
KTII paccmatpuBaetcs Ha 3acegannu LIIMO u cornacyercs ¢ 3amecturesnem no Y BP.

Bbinucka
U3 OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl CpeHero 00mero 00pa3oBaHus

PABOYAS ITPOT'PAMMA
yueOHoro npeamera «®@usuka. ba3oBblii ypoBeHb»
s ooyuarommxces 10 -11 kiaccon
CPOK peajM3aiuu 2 rojaa

Brimmcka BepHa




INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHUH M TpeOOBaHUI K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéroM
denepanbHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npenmera «®@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  Denepanuu,
pean3yIoUMX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Copepxanue mporpaMMbl Mo (U3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Noaxoaa. IIporpamMma o ¢u3nuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM
pe3ynbTaTaM OOyuYeHHUs, a TaKXKe YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIE LIEJIM M3y4eHHs (U3UKM Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHWs, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIC, MeETalpeIMeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® I[UIaHUpPYEMbIE PE3YNbTAaThl OCBOCHHUS Kypca PU3nMKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

IIpeIMETHBIE PE3YIbTAThI IO r0J1aM O0yUEHUs;

e cozaepxanue yueOHoro npeamera «dusnukay mo rojaM oOydeHusl.

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY 3HaHHU 00 OKpYXKarollemM MHpE.
IkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM /Uil €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3ydaeMbIX
XumHel, ouonorue, ¢usmdeckoi reorpadueir u acrpoHomueil. Mcnonp3oBaHue M akKTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OmpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOU KapTHHBI MUpa 00y4aroImuxcs, B GOpMUpPOBaHUE YMEHUI
NPUMEHSATh HAyYHbIH METO]I TO3HAHUS MPH BBITIOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHUM.

B ocHOBY Kypca ¢u3uku JUist ypoBHS CpeJHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBaTh KaK MPUHIUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEeX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIMPOCHI KJIACCHUYECKOM, Tak U
COBPEMEHHOM (hU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM C HeW MaTepuas Kypca (pU3HKH 00beTUHEH BOKPYT
¢busznueckux Teopuil. Beaymmm B Kypce sBIseTcss (OpPMUPOBAHUE MPEACTABICHUN O
CTPYKTYpPHBIX YPOBHSIX MaTE€pUHU, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'YMaHUTaApHOTO
noTeHIuana GU3NYeCKoil HayKH, OCMBICIIEHUE CBSA3H Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTHYECKUX PUIIOKEHUIN U3YUYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonozusayuu peaau3yercsi MOCPEICTBOM BBEAEHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbI C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYKAeHHs MpoOIeM palliOHATILHOTO MPUPOAOIIOIL30BAHUS U
HKOJIOTHYECKO Oe30MacCHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (M3WKHA Ha yYpOBHE CpeaHEero oOmero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUpOBaHUE MPEACTABICHUI O CTPYKTYpe MOCTPOSHUs
buznyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB W IPUHLHUIIOB B COBPEMEHHBIX
NPEICTaBICHUAX O MPUPOZE, IPAaHUIAX MPUMEHUMOCTH TEOPHM, Ui ONUCAHHS €CTECTBEHHO-
HAyYHBIX SIBJIEHUM U IPOLIECCOB).

CucTteMHO-TIeATEIbHOCTHBIN MOIX0 B Kypce (U3MKH peau3yeTcs Mpekae BCero 3a Cuér
OpraHHu3aIy YKCIEPUMEHTATBHON NeATENbHOCTH oOyuarouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO UCMOJIB30BAaHUE CHCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB M
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 y4YaCTHHUKaMU 00pa3oBaTEIbHOTO
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,
MO3BOJIAIONIME MPUMEHSITh W3YyUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOTO pasjelna
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 (PU3UYECKOW MOJCIH JJIsi CUTYallMH IMPAKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuaabHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0rmiero o0pa3oBaHUs JIOJHKEH M3y4daThCs B YCJIOBHAX NPEIMETHOrO KabwHeTa (pU3WKU WM B
YCIOBUSAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro 1uKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIAb0PaTOPHOE 00OPYIOBAHUE JUISI BBITIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (QHU3UKE YUYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
obopyoBaHue.

JleMoHCTpalMoHHOE 000pynoBaHue (OPMHUPYETCS B COOTBETCTBUHM C IMPHUHLUIIOM
MUHHMAaJIbHON JOCTATOUYHOCTH M O0ECHEeUMBAET IMOCTAHOBKY MEPEUNCIEHHBIX B IPOrpaMMe 0
¢u3nKe KIFOYEBBIX JEMOHCTPALMH ISl WCCIIENOBAaHUS HM3y4aeMbIX SIBJICHHH M IPOIECCOB,
IMITUPUYECKUX U PYHITaMEHTATBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHA.

JlaGopaTtopHoe 00OpyZOBaHUE JJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIC TEMaTHYECKUX KOMILJIEKTOB M OOECIeYMBAeTCs B pacyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OOOPYIOBaHUS JOJIKHBI 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 OOYYaIOUIMXCS K HAayYHOMY HU3YUYEHHIO

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



dbopMUpOBaHKUE HAYYHOTO MUPOBO33PEHUS KAaK Pe3ylbTaTa U3Y4YCHUS OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

dbopMupoBaHUEe YMEHUI OOBACHATD SBJICHUS C UCIIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAyYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTABICHUN O POJIM (GU3MKU ISl pa3BUTHSI IPYTUX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJOTUH.

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,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, JIEKTPOJUHAMUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHUEe YMEHUN TNPUMEHATh TEOPETUYECKHE 3HAHUA i1 OOBSICHEHHS
buznyecKkux SBJICHWM B TPUPOJE U JIA NPUHATHS TNPAKTHUUECKUX PpELICHUH B
MMOBCEAHEBHOM KU3HU;

OCBOEHHE CIIOCOOOB pEHICHMs] Pa3IMYHBIX 33Jad C SBHO 3a/JlaHHON (u3mueckoi
MOJICJIbIO, 3aJla4, IOAPa3yMEBAIOIIUX CAMOCTOSITEILHOEC CO3/aHue (HHU3MIECKOH
MOJICJIH, aJICKBATHOU YCIIOBUSIM 33]1a4H;

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

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

CO3/IaHM€ YCTIOBHM ISl pa3BUTUSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
e TENIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUS
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 nepedeHb Jad0paTOPHBIX U MPAKTUYECKUX padoT
SIBIISIETCS PEKOMEHIOBAaHHBIM, YYHTEIh JElaeT BHIOOp MpOBEACHHUS JTa0OpaTOpHBIX paboT H
OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.

COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka u MeTOAbI HAYYHOI'O TO3HAHMS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUsA OKpyXkaromero mupa. Pomib
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. [IpuHIMIT COOTBETCTBUS.
Ponp m mecro ¢u3uku B (HOpMHUPOBAHMM COBPEMEHHOM HaydyHOW KapTUHBI MHUpa, B

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

Pa3zgen 2. Mexanuka



Tema 1. Kunemamuka

Mexanuueckoe aABMKEeHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienune, ckOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOpEHUE
MaTEpUaIbHONW TOYKH, MX MPOEKIMH HA OCH CHCTEMBI KoopanHaT. CloKeHHe NepeMeleHu U
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 ycTpoiicTBa M INPAKTUYECKOE IPUMEHEHHUE: CIHUJIOMETp, 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, OpOIIEHHOT0 MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaeHUs.

Hanpasienue cKkOpoCTH IIPU IBUKEHUH 110 OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3yuenne HepaBHOMEPHOTO IBM>KEHMS C LIEJIBIO ONPEAEICHUSI MTHOBEHHOM CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKAYy — NYTAMH,  INPONACHHBIMM  TEJIOM  3a
[IOCJIEIOBATEIbHBIE pPaBHBIE IIPOMEKYTKM BpPEMEHHM IIPU PABHOYCKOPEHHOM [BH)KEHHHU C
Ha4aJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yueHue ABMKEHUS Tea, 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 TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

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

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

Tpenue. Bunel Tpenus (mokosi, ckoibxeHusi, kadeHus). Cuna tperus. Cyxoe TpeHue.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Koapdunument tperns. Cunia conpoTHBIECHHS
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.
TexHu4yeckne yCTpOMCTBA W NPAKTUYECKOE NPUMEHEHHWE: IOAINITHUKHA, JBUKECHUE
VCKYCCTBEHHBIX CITYTHUKOB.
Jlemoncmpayuu
SIBneHne nHepLUU.
CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.



Bropoii 3akon HerotoHa.

N3mepenue cuil.

CrnoxeHue cui.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Ae(opmMaruu.

HesecomocTs. Bec Tena npu ycKOpeHHOM NOABEME U NTAJCHUH.

CpaBHeHuE CUJI TPEHUS NIOKOSI, KAUEHHUS U CKOJIbKECHHUS.

VYcnoBus paBHOBeCHUs TBEPAOrO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenue aBrxeHUs Opycka 110 HaKJIOHHOM IJIIOCKOCTH.

HccenenoBanue 3aBUCHMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYKMHE W PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue yclIOBUM paBHOBECUS TBEPIOTO TeJla, UMEIOIIEr0 OCh BPAIICHHUS.

Tema 3. 3aKkoHbl COXpaHeHUA 6 MEXAHUKE

HNmnynsc MatepraibHON TOYKHU (Te€a), CUCTEMBl MaTepUaAIbHBIX TOYEK. IMITynbc CUiibl U
M3MEHEHHE UMITyJbca Teja. 3aKOH COXpaHeHUs UMITyJbca. PeakTuBHOE ABMXKEHUE.

Pabora cribl. MOIIHOCTE CHJIBI.

Kunernueckass sHeprus marepuaibHOM TOUKU. Teopema 00 M3MEHEHMM KHHETHYECKOMH
DHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoBaHHON MPYKUHBIL.
[TorennuanbHas sHeprus Teja BOIU3U MOBEPXHOCTH 3eMJIH.

[TorennuanbHble U HEMOTEHUHMANbHbIE CHIIbL. CBA3b pabOThl HENOTEHLMAIBHBIX CHII C
M3MEHEHHUEM MEXaHUYECKON SHEPIruu CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBa U NPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, MPYKUHHBII
MIHACTOJIET, JBUYKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEeHMsI UMITYJIbCA.

PeakTuBHOE IBUKECHUE.

[Tepexoxa moTeHIMATBLHON SHEPTUM B KHHETHUECKYIO U 00PaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydyeHne aOCOMIOTHO HEYNPYroro yaapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXAaHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PACTSKEHUsI PE3UHOBOTO JKI'yTa.

Pa3nes 3. MosekyasipHasi (pM3MKa M TEPMOAUHAMHUKA

Tema 1. Ocno6bl MOIEKYAAPHO-KUHEMUUECKOU Meopul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHYECKOM TEOPUHU U UX OMBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmwxkenue. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJCHCTBUS YaCTHIL
BelecTBa. MoJenu CTPOCHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocrosinHast ABorazpo.

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

Mogenby uneanbHoro ra3za. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KUHETUYECKOH TEOpUHU
ueanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHell KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs d4actul rasza. Illkama temneparyp KensBuHa. ['a3oBble 3aKOHBI.



Vpasuenue MenneneeBa—Kianeiipona. 3akon [lanpToHa. M3omporecchl B uacalbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. 'paduueckoe nmpeacTaBieHrne U30MPOLECCOB: U30TepMa,
u30Xxopa, uzodapa.

TexHuueckue ycTpolcTBa U IPAKTUYECKOE IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITh, [OKa3bIBAIOLINE JUCKPETHOE CTPOCHME BeliecTBa, (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.

OnbIThI, HIUTFOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UICAIIBHOTO Ia3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

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

HccnenoBanue 3aBUCMMOCTH MEXy ITapaMeTpaMU COCTOSIHUS Pa3peXEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
cnocoObl e€ u3mMeHenus. KoauuecTBo TemaoTel U padota. BHyTpeHHss 3HEprust 0AHOATOMHOIO
UJCAIBHOrO raza. Buasl Teruionepenadn: TeIONPOBOAHOCTh, KOHBEKLNS, U3Ty4CHHE. Y AeiIbHasA
TEIJIOEMKOCTH BelecTBa. Koam4yecTBo TEIIOTHI TP TEIUIONIEpeaaye.

[Tonsitue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEepBOTo 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMoCTh POLIECCOB B IPUPOJIE.

TerioBeie MamuHbL. [IpuHIUIIBL JEeHCTBUS TEeMI0OBbIX MaluH. [IpeoOpa3zoBaHus 3HEPTUU B
Ter1oBbIX MamunHax. Koagduuuent nonesnoro aeictBus terioBod MamuHbl. [{ukin Kapao u
ero ko3¢ (UIHMEHT MOJE3HOT0 IeHCTBHSL. DKOJIOrHYeCKHe IPOoOIeMbl TEIIIOHEPTeTHKH.

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

Jlemoncmpayuu

M3MeHeHHe BHYTpeHHEH HSHEpPrUM Tejla MPU COBEPIIEHUH pPadOThI: BBUIET HMPOOKH M3
OyTBUIKM MOJI JIEHCTBHEM CKaTOro BO3/yXa, HarpeBaHue 3Qupa B JaTyHHOU TpyOke myTéM
TpeHUsI (BUICOIEMOHCTPALIHS).

H3MmeHeHne BHYTpeHHEH aHepruu (TeMrepaTypbl) Tela Mpu Terionepeaaye.

OnbIT o aguabaTHOMY PACHIMPEHHIO BO3yXa (OIBIT C BO3IYLIHBIM OTHUBOM).

Monenu napoBoi TypOHMHBI, IBUTATEIIsl BHYTPEHHET0 CrOPaHUs, peaKTUBHOTO JABUTaTEIs.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeMT0OEMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u kouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3ayxa. HaceimeHHbId nap. Y aenpHas TEIioTa mapooopa3oBaHUsI.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JJaBJICHMUS.

Tsépnoe Teno. Kpucrannuueckue u amopgHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkne xpucramael. CoBpeMeHHble Marepuaibl. llnaBnenune m kpucramimszauus. Y IenbHas
TeruioTa miasiaeHusd. Cyonumarus.



YpaBHEHHE TEIUIOBOTO OalaHca.

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

Jlemoncmpayuu

CBoiicTBa HACHIILIEHHBIX MTAPOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

CrocoObI U3MEPEHUS BIAKHOCTH.

HabGnronenue HarpeBaHus ¥ TUIABJICHHS KPUCTAJUTMYECKOTO BEIIECTBA.
JleMOHCTpanys KpUCTauIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenre OTHOCUTENHHOM BIIAYKHOCTH BO3/TyXa.

Pa3nen 4. DaekTpoanHaMuka

Tema 1. Inexkmpocmamuka

OneKkTpu3anusi Tell. OJEKTpUYeCKUid 3apsana. JIBa Buaa >IEKTpUUYECKHX —3apsIOB.
[IpoBOIHUKY, TUBTEKTPUKH U MTOTYIPOBOJIHUKHU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

BzaumoneiictBue 3apsnoB.  3akoH  Kynona. Todeunblil  3iexkTpuyeckuil  3aps.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
3JIEKTPUYECKUX ToJIeH. JINHUYM HanpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

PabGora cun oanekrpocraruyeckoro mods. IloTenuman. Pa3HOCT HOTEHIMATIOB.
[TpOBOAHMKY U TUAIIEKTPUKHU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas NpOHULAEMOCTb.

OnektpoéMkocTh. Konaencarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsHKEHHOT0 KOHJEHCATOPA.

TexHHuecKkne yCTpOICTBA M INPAKTUYECKOE NPUMEHEHHE: DJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3allUTa, 3a3€MJICHHE 3JIEKTPONpHOOpPOB, KOHAEHCATOp, KONMUPOBAIbHBIN
anapar, CTpyMUHBIN IIPUHTED.

Llemoncmpayuu

YCTpoUCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

BzaumopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUECKOE TT0JIE 3apsHKCHHBIX TEI.

ITpoBOAHMKY B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JIN3IeKTPUKHY B AJIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHcCAaTopa OT IUIOIIAAU  IUJIACTHH,
paccTosTHUA MEXY HUMU U AUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopnovie pabomuol

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, MapauieibHOE, CMENIAHHOE COEAMHEHNE TPOBOTHUKOB.

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



DJIEKTPOABMIKYIIASl CHJIa U BHYTPEHHEE COMPOTUBIIEHUE UCTOYHMKA TOKa. 3akoH OMa aJist
MOJIHOM (3aMKHYTOM) asiekTpuueckoit nenu. KopoTkoe 3aMbikaHue.

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

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBomuuku. CoOCTBeHHass M TNPHUMECHAs MPOBOAMMOCTH IOJYIPOBOJIHUKOB.
CgoiictBa p—Nn-nepexoaa. [loxynpoBoJHHUKOBEIE TPHOOPHI.

OJIEKTPUYECKUII TOK B PACTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs
Jucconuanus. DIEKTPOIIN3.

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

TexHudyeckue yCTpOMCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIEpMETP, BOJBTMETP,
peocTaT, HCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelibHble MPUOOPHI, 3JIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HANPSHKEHUS.

3aBUCHUMOCTb CONPOTUBJIEHUS LWIMHIPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUJIOLIAAU
MONIEPEYHOI0 CEUEHUs U MaTepuaa.

CMmenaHHoe CoOeIMHEHUE POBOJHUKOB.

[IpsiMmoe u3MepeHue 3ieKTpoABMKYLIeH cuiibl. KopoTkoe 3amMblkaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

ITpoBOAMMOCTB 3JIEKTPOIUTOB.

HckpoBoli pa3psii 1 IPOBOJAUMOCTb BO3/1yXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHue  JIEKTPOABMIKYIEH CHJIBI  HMCTOYHMKA TOKA M €r0  BHYTPEHHETO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamerHbie CBA3U

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce OCylIecTBISETCS C Y4ETOM
COJIep)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MaTeMaTuKH, OHOJIOTHMH, XHMHUH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOI'O IO3HAHMSA:
SBJICHME, Hay4HbI (akt, rumoresa, (usznyeckas BeIMYUHA, 3aKOH, TEOpHs, HAOIIOJIECHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuka: pelieHHe CHCTEMbl YpaBHEHUH, JMHeWHas ¢QyHKuusa, mnapabdora,
runep0oia, ux rpaguKu U CBOICTBA, TPUTOHOMETpUYECKHEe (PYHKIIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozus: mexanndeckoe IBUKEHHE B )KMBOW IMpupone, 1uddys3usi, ocMoc, TEII000MeH
KUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIaul, TEIJIOBOE PAaBHOBECHUE), DIIEKTPHUUECKUE SBICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBbIE CBOWCTBA TBEPABIX TEJ, JKUJAKOCTEH M Ta30B, JJIECKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTHYECKAS TUCCOLIMALINS, TAJIbBAHUKA.

T'eoepagpus: BNaxxHOCTh BO3yXa, BETPBI, OapOMETpP, TEPMOMETP.

Texnonozus: ipeodpazoBaHUe IBMKCHUN C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJb30BaHUE 3aKOHA COXPAHEHUS HMMIyJbca B TEXHHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHIUIIMOHEDP, TEXHOJOIMHU TOJIYYEHHUSI COBPEMEHHBIX MaTE€pUajIoB, B TOM YHUCIIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTMH,  JJICKTPOCTATHYECKas  3alliuTa,  3a3eMJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Pa3nen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrositHHBIE MarHuThHL. B3anMopelcTBHE NOCTOSHHBIX MAarHUTOB. MarHuTHoe IIOJIE.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTiHa TMHUM MarHUTHONW MHAYKLIUU HOJIS IOCTOSIHHBIX MarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOIO NPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb ¥ HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne DIEKTPOMArHUTHOM MHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKIUHU. 3aKOH 3JIEKTPOMAarHUTHON MHAYKunK Papajes.

BuxpeBoe snekTpuueckoe mojie. OJEKTPOABMIKYIIAs CWJIA HMHIAYKIMM B IPOBOJHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MpPaKTUYECKOE IMPUMEHEHHE: IOCTOSHHBIE MAarHUTHI,
AIIEKTPOMArHUThl, JJIEKTPOJIBUraTelb, YCKOPUTEIHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE 3JIEKTPOHHOTO MyYKa MarHUTHBIM TOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

B3aumoneiicTBue 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuitbl JIopeHIia Ha MOHBI JIEKTPOJIUTA.

SIBieHue ANEKTPOMArHUTHOM UHIYKIIUH.

IIpaBuno Jlenna.

3aBUCHUMOCTD JJIEKTPOABIKYIIEH CHJIBI MHAYKIIMA OT CKOPOCTH M3MEHEHUS MAarHUTHOIO
IIOTOKA.



SIBiIeHNE CAMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamopvie 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 31eKmpoOMazZHumHble KOJ1e0aHUus

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.

Konebarenbubiii koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAaHUS B UACATBHOM
KOJIeOATeIbHOM ~KOHTYype. AHAJNOTHs MEXIy MEXaHWYeCKMMHU W OJIEKTPOMarHUTHBIMU
kosebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUsI SHEPTHH B HICATHHOM KOJIeOaTeIhbHOM
KOHTYPE.

[IpencraBieHue o 3aTyxarolux KojeOaHUsAX. BbIHYXIE€HHbIE MEXaHHMUECKUE KOJeOaHusl.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

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

Tpancdopmarop. I[IpousBoactBo, nepegaya U NOTpeOIEHUE 3SJIEKTPUUYECKOM HSHEPIUH.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHnueckue yCTpoilCTBA M TPAKTHYECKOE MPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEpaTOp NEPEMEHHOr0 TOKA, JINHUU JJIEKTpoIIepeiay.

Jlemoncmpayuu

Hccnenoanue napaMeTpoB KoyieOaTeNbHOM CUCTEMBI (IPYKUHHBINA WM MaTeMaTHYeCKUN
MasITHHK).

HaGnronenue 3atyxarommx KojaeOaHuii.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Hab6monenue pezonanca.

CB00OOAHBIE IIEKTPOMArHUTHBIE KOJIEOaHMs.

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

Pe3onaHc mpu mocneaoBaTelbHOM COEIMHEHUU PE3UCTOPA, KATYIIKHM HHIYKTUBHOCTU U
KOHJIEHCATOopa.

Mopnens IMHUY 3JIEKTPOIIEpEIadH.

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 60JIHbL

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



3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMAarHUTHHIE BOJHBI. Y CJIOBMSI W3JIy4EHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmHas
opueHranus BektopoB E, B, V B snexkrpomaruutHOi BojHEe. CBONMCTBa 3JEKTPOMArHUTHBIX
BOJIH: OTpa)x€HHe, MpeJoMIIeHue, Mojspuzanus, Audpaknus, wuHtepdepenius. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 351eKTPOMAarHUTHBIX BOJIH. [IpMMeHEHHE 31EKTPOMAarHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpuHUIMIIBI pagUOCBSI3U U TeleBUACHU. Paguonokanms.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yIbTpa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEAMIMHE, pajnap, paguoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

Habmroienue oTpaskeHus U MpeoMIICHUS] MEXaHUYECKUX BOJIH.

Habmtonenue nnrepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HAHC.

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

HccnenoBaHnne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH:  OTpPaK€HUE, TMPEIOMIICHHE,
noJsipu3anus, Tudpakuus, nHTepdepeHus.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeliHOe pacIpOCTpaHEHUE CBETA B OAHOPOIHON CpeJie.
JIyud cBera. TOYEUHBIN UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3akOHBI MpeJOMJIEHUs cBeTa. AOCONIOTHBIA  IOKa3aTelb
npenomiieHus. IlonHoe BHyTpeHHee oTpakeHue. [IpenenpHBI yros IMOJHOTO BHYTPEHHETO
OTpaXKEHHUS.

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

CoOuparomue M pacceuBarolmue JHUH3bL. ToHKkas nuH3a. DOKYCHOE pACCTOSHUE U
ONTHYECKas Cujia TOHKOM JuH3BL. [locTpoenne n3obpakeHuil B COOMpAIOIINX U pacCEUBAOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBast ontuka. Wutepdepenuus cera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HaOJI0IeHNs] MAKCUMYMOB U MUHUMYMOB B MHTEP()EPEHLIMOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOT'€pEHTHBIX HCTOUHHKOB.

Hudpaxkmus ceera. [udpaxuuonHas pemérka. YcioBue HaOMIOACHHUS TJIaBHBIX
MaKCHUMYMOB IPH MaIeHUU MOHOXPOMAaTHYECKOT0 CBETa Ha NU(PAKIIMOHHYIO PEHIETKY.

[Tonsspu3zanus ceera.

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

Llemoncmpayuu



[IpsamonuHetHOE pacHpOCTpaHEHUE, OTPAKECHHE U TpeIomiieHue cBeta. OnTudeckue
puOOpHI.

[TostHOE BHYTpEHHEE OoTpakeHHe. Moieslb CBETOBOIA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

Habmonenue natepdepeHnm crera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tony4yeHue criekTpa ¢ HTOMOIIBIO AU(DPAKIIMOHHON PEIIETKH.

Habumronenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

H3mepenue nokaszarens IpeIoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3znen 6. OcHOBBI crienMAJILHOH TEOPHUH OTHOCHUTEILHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAIIICHUE JJIMHBI.
DHEprusi U UMITYJIbC PEISTUBUCTCKON YaCTHUIIBI.
CBs13b MacChl C YHEPTUEH U UMITYIILCOM PEISTUBUCTCKON YaCTUIIBI. DHEPTHS TTOKOSI.

Pasnen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyna Ilnanka cBs3u sHeprun GoTOHA C €ro YacTOTOM. DHEPrus U UMITYJIbC
¢doroHa.

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

Jasnenune cBera. OnwiTel [1. H. JIeGenera.

XHUMHUYECKOE IEHCTBUE CBETA.

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

Jlemoncmpayuu

D010 heKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Monens atroma Tomcona. OmnbiTel Pezepdopna mo paccesnuto o -uactuu. [lmanerapHas
Mmozenb atoMa. [locrynarsr bopa. U3nydenue u normnomuieHue GOTOHOB IpHU MEPEXoe aroma C
OIHOTO YpPOBHS SHEpruM Ha Jpyrod. Buasl crekTpoB. CHeKTp YpOBHEH SHEpruM aroMa
BOZIOpOAA.

BonnoBssle cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckyasipHO-BOJIHOBOW Tyaan3M.

CHoHTaHHOE U BBIHYKJICHHOE U3JIyYCHUE.



TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(crieKTpoCKoOI), J1a3ep, KBAHTOBBIM KOMIIBIOTED.
Llemoncmpayuu
Moguens onsita Pesepdopaa.
OrnpenenieHne JIMHBI BOJIHBI Jla3epa.
HabumroneHne nuHelyaThIX ClIEKTPOB U3JIYUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
Hab6nronenue TMHEHYaToOro crekTpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  fA1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenuo coctaBa paauoakTUBHOIO U3ITyYEHUSI.
CsoiicTBa anbda-, 6eta-, raMma-u3nydeHus. BnusHue paguoakTHBHOCTH HA KUBbIE OpPraHU3MBI.
OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsin saapa. MaccoBoe yucio sapa. M30Torsl.
Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIN OeTa-pacnaa. ['amma-uznydenue. 3aKoH
PaANOAKTUBHOIO pacnaja.
DHeprusi CBSI3M HYKJIOHOB B sizipe. SnepHbie cuitbl. JledekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
Snepubiii  peaktop. TepmosmepHbii cuHTe3. I[IpoOnemMbl M TEPCIEKTUBBI  SIECPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
dyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EqUHCTBO (hpr3nueckoil KapTHHBI MUpA.
TexHnueckue ycTpoNCTBAa M MPAaKTHUECKOE NPUMEHEHHE: 03UMETpP, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. Ji1eMeHTBI ACTPOHOMHUM M ACTPOPU3UKH

Oranbl  pa3BUTHS  aCTPOHOMHH. [IpUKIagHOE ¥ MHPOBO33PEHYECKOE 3HAYCHHUE
ACTPOHOMHH.

Bun 3B€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, IJIAaHETHI, UX BUAUMOE JABHKEHUE.

Conneunas cucrema.

Connue. Conneunass axkTuBHOCTh. Mcrounuk sHeprum ConHua M 3BE3A. 3BE3NBI, HX
OCHOBHBIC XapaKTEPUCTUKHU. JluarpaMma «CHEKTPaJbHBIA KJIaCC — CBETUMOCTBbY». 3BE3[IbI
IJIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
NOCJIEA0BAaTENbHOCTU. BHyTpeHHee cTpoeHue 3BE3a. CoOBpEeMEHHbIE IPEACTABIEHUSA 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 OBIPHI B SAPAX TalaKkTHK.

Bcenennas. Pacmupenue Bceenennoii. 3akon Xa66ma. Pazberanme ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabarooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUIsL OIIPEJICNICHUS MOJIOKEHHsI HeOEeCHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

HabGmonenus B teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIIbHOCTH 4YeJOBeKa, pPOJib M MeCTO (PU3MKM U acCTPOHOMHUHM B
COBPEMEHHOM HayyHOW KapTHHE MHUpPA, pPOJIb (PHU3HUECKOW Teopur B (HOPMHPOBAHUU
npeCTaBiIeHU 0 (PU3NYECKON KapTHHE MHUPa, MECTO (PM3UUECKOM KapTHHBI MUpa B 00LIEM psiay
COBPEMEHHBIX €CTECTBEHHO-HAyUYHBIX MIPEJICTABICHUI O IPUpOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 11 Kkiacce ocyluecTBIseTcsl ¢ Y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJOTMH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemuvie nousimus, CBA3aHHBIE C HW3YYEHHEM METOAOB HAyYHOI'O ITO3HAHMSL:
sBIICHUE, Hay4YHbIH (akT, rumore3a, (Qu3uUeckas BEIMYWHA, 3aKOH, TEOpHs, HAOIIOJCHHE,
AKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUMN, TPUTOHOMETpUYECKHE (YHKLUU: CHHYC,
KOCHHYC, TAHI'€HC, KOTAaHI€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
NPU3HAKHA TOJ00HS TPEYTOJILHUKOB, OTPEACTICHHIE TUIOMIAIN TUIOCKUX GUTyp B 00BEMa Tell.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
KUBOW MpUpOJE, ONTUYECKHE SBICHHS B >KMBOM NpUpoje, ACHCTBUE pajualldd Ha >KUBBIE
OpTaHU3MBEI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpPUCTAIJIMYECKass CTPYKTypa TBEPIABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TOJOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyl, (oTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKa3aHNE 3eMIIETPSCEHU M.

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, T€HEPaTOp NEPEMEHHOr0 TOKa, 3JIEKTPOJBUTATEIb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBHU30p, aHTeHHa, TenedoH, CBY-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne ydeOHoro mpenmera «®dus3mka» Ha ypoBHE CpeaHEro oO0Iero oOpa3oBaHM
(6a30BBIA  YpPOBEHB) JIOJDKHO  OOECTHEUHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yJbTaThl OCBOCHUS yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXkaTh
TOTOBHOCTb M CHOCOOHOCTH OOYHarolUXCsl pyKOBOJCTBOBATHCS CHOPMHUPOBAHHONW BHYTPEHHEU
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpHEHTAlMil, IO3UTHUBHBIX BHYTPEHHHX
yOeXIeHUI, COOTBETCTBYIOIIMX TPAIUIMOHHBIM IIEHHOCTSM POCCHIICKOro  0OIIecTBa,



pacuIMpeHre *XU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IMPOLECCE Pealu3allid OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIbHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTb ~ TPAXKAAHCKOM MO3MLMM  OOydarollerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

IPUHITHE TPAJUIMOHHBIX OOIIEYEIOBEYECKMX TI'YMAHUCTHUECKUX M JEMOKPATHYECKHX
IICHHOCTEH;

TFOTOBHOCTh BECTHM COBMECTHYIO JIEATENIBHOCTh B HHTEpECax TI'PaKAaHCKOTO OOILIECTBa,
y4acTBOBaTh B CaMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3aluu;

YMEHHME B3aUMOJEUCTBOBAaTh C COLMAJIBbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PpaX1aHCKON UAEHTUYHOCTH, IATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAApCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUNUCKHUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCThH OLICHMBATh CUTYALlMI0 M IPUHHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYACH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIOUasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYILETO
¢du3nueckoil Hayke;

5) TpynoBoro BocnuTaHus:

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHbIE MJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K O0pa30BaHHIO M CaMOOOpPa30BaHMIO B 00JAaCTH (U3UKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh HKOJIOTHUECKOW KYJIbTYphl, OCO3HaHME TIJI00AJILHOIO XapakTepa
HKOJIOTHUECKUX MpobIeMm;

IUJIAHUPOBAHUE W OCYIIECTBJICHUE JIEHCTBUM B OKPYKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJel YCTOMYMBOTO Pa3BUTHSI YEJIOBEYECTBA;

pacIIMpeHHe OIbITa JEATENbHOCTH HOKOJIOTMUYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeIoIuXcs 3HaHU 1o (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
pa3BUTH (PU3HYECKON HAYKH;

OCO3HAHME IIEHHOCTU HAyYHOW JEATENbHOCTH, TOTOBHOCTh B MPOIIECCe U3YUeHUsS! (PU3UKU
OCYIIECTBIISITh IPOEKTHYIO M HCCIIEI0BATENIbCKYIO IEATENbHOCTh UHIMBUYaIbHO U B TPYTIIIE.

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTenbHBIC YHMBePCAJIbHbIE Y4eOHbIE NelCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENIbHO (POPMYITMPOBaTh M aKTYyalU3UPOBATh MPOOJIEMYy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEeIATh LENH JeSTeIbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHIKEHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PaCCMaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaTeiBaTh TUIAH PEIICHHS TPOOJIEMBI C YUETOM aHAIM3a UMEIOIINXCS MaTePUATbHBIX
Y HEMaTepHUAIbHBIX PECYPCOB;

BHOCHTb KOPPEKTUBBI B JESATEIBHOCTb, OLIEHUBATH COOTBETCTBUE PE3YJIbTATOB LENSIM,
OLICHUBATh PUCKU MOCIEICTBUN ACSITETbHOCTH;

KOOPJMHUPOBATh U BBINIOJHATH PA0OTy B YCIOBUSAX PEAIbHOr0, BUPTYAIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PELICHUH KU3HEHHBIX MPoOIIeM.

Bba3zoBble uccienoBareibckme 1eiCTBUS:

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAaMu (pU3MdecKoin
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO COJIep KaHUsl, TPUMEHEHHUIO PA3IMYHBIX METOAO0B MO3HAHUS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH MO TOJYYCHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETalluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTYyallUsiX, B TOM YHCIE MpH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYMHHO-CIICICTBEHHBIC CBSI3W M aKTyaJlM3UPOBaTh 3aJady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apPryMEHTHl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTpbl U KPUTEPUU PEIICHHUS,

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUICHUs 3aJaud pe3yibTaThl, KPUTHYECKH
OIICHUBATDH UX JOCTOBEPHOCThH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYIHUPOBATH COOCTBEHHBIE 33aJaud B OOpPa30BATEIHHOM ACSATEIHHOCTH, B
TOM YHUCIIE TIPH U3YYCHHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTDH 3HAHUSA 110 (U3HKE B MPAKTHUECKYIO 001aCTh )KU3HEIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTh OPUTMHAIbHBIE TOAXObI U PEIICHHUS;

CTaBUTH MPOOIEMBI U 3a]1a4H, TOMYCKAIOIINE ATbTePHATUBHBIC PEIICHUSI.

Padora ¢ undpopmanmeii:

BIIAJICTh HABBIKAMU TMOJydeHUs WHOOpMAIMU (GU3HUECKOTO COACPIKAHUS U3 UCTOUYHUKOB
pa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYIIECTBJIATh IIOMCK, aHAJM3, CUCTEMATHU3alUI0 U
MHTEPIIPETAINIO HHPOPMALINK Pa3INYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

WCIIOJTB30BaTh CpEICTBAa HWH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATHUYECKUX HOPM, HOPM HH(OPMallMOHHON O€30MaCHOCTH;

CO371aBaTh TEKCThl (PU3MUECKOTO COJEpKaHWS B pasIuuyHbIX (opmatax ¢ ydé€Trom
Ha3HayeHWs WHGOpPMAllMM © IENEeBOM ayAWTOPHH, BBIOUpAas ONTUMAaIbHYIO (GopMy
MIPE/ICTABJICHUS U BU3YAIU3aLIUH.



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (pU3MKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

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

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW ¥ UHIMBHIyaIbHON pabOTHI;

BbIOMpaTh TEMATUKy M METOJbl COBMECTHBIX NEHCTBUI C y4y€TOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 10 €€ INOCTHKEHHIO: COCTAaBIATH IUIAH JACHUCTBHUM, PACIpPENENSITh POJIU C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3yJIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YYaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

IIpelaraTb HOBBIE IPOEKTHI, OLIEHUBATh WJEH C IO3ULUU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBJISATh ITO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3JIMYHBIX CHUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIE YHUBEpPCAJIbHbIE y4eOHbIE 1€ CTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYILECTBISTh IMO3HABATENBHYIO NEATENILHOCTh B 00JacTu (pU3UKU U
ACTPOHOMHH, BBISIBIISITH TPOOJIEMBI, CTABUTH U ()OPMYJIMPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUsS] PACUETHBIX M KAa4eCTBEHHBIX 3ajad, IJIaH
BBITIOJTHEHHS] TMPAKTUYeCKol paboThl € Y4ETOM UMEIOMIMXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANOYTEHNH;
JIaBaTh OIEHKY HOBBIM CUTYaIIHsIM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pEILICHHUE;
OIICHUBAThH MPUOOPETEHHBIN OIIBIT;
crocoO0cTBOBaTh (OPMHUPOBAHUIO W TMPOSBICHUIO JPYIAUIMH B 00JIacTU (PUBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:
JlaBaTh OIICHKY HOBBIM CHUTYaIlUsIM, BHOCUTH KOPPEKTHBBI B JE€ATEIHLHOCTH, OLIEHUBATh
COOTBETCTBHUE PE3YJILTATOB IIEJISIM;
BJIQ/ICTh HaBBIKAMH MMO3HABATENBHON pe(IeKCHU KaK OCO3HAHUSI COBEPIAEMbIX JEHCTBUN
Y MBICIIUTENbHBIX MPOIIECCOB, UX PE3YJITATOB U OCHOBAHUMH;
HCITOJIH30BaTh MPUEMBI pedIESKCHH JIJIsl OIICHKU CUTYAIluH, BEIOOpAa BEPHOTO PEIICHUS;
YMETh OIICHUBATh PUCKH U CBOCBPEMEHHO NMPUHUMATD PEIICHHUS TI0 UX CHUKEHUIO;
MPUHUMATh MOTUBBI U apTyMEHTBI JPYTUX MPU aHAIU3€E PE3YNIbTATOB JIEATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
MIPUHUMATh MOTUBBI M apTYMEHTHI JPYTUX MPU aHATN3€ PE3YIbTATOB JIEATEIHHOCTH;
MPU3HABaTh CBOE MPABO U MPABO JAPYTUX HA OIMIHUOKH.
B npotiecce qoctuxkeHusI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (hU3UKE AJIs
YPOBHSI CpeAHero oOIIero oOpa3oBaHus y OOyUYaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEJUICKT, MPEIoIaralomuii copMupoBaHHOCTD:



CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIIOCOOHOCTh TOHUMAaTh CBOE HMOLMOHAIBHOE COCTOSIHUE,
BUJICTH HANPaBJICHUS PAa3BUTHUS COOCTBEHHON 3MOIIMOHAILHON Cephl, ObITh YBEPEHHBIM B cebe;

CaMOpETYJIMPOBAHUS, BKJIKOYAIOIIEro CaMOKOHTPOIJIb, yMEHUE IIPUHUMATh
OTBETCTBEHHOCTb 3a CBOE IIOBEIEHHE, CIIOCOOHOCTh aJalTHPOBATHCA K HMOLMOHAIBHBIM
U3MEHEHUSAM U NPOSABIATh THOKOCTb, OBITh OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHUBALMM, BKJIIOYAIOLICH CTPEMIICHME K JOCTHKECHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIMATUBHOCTb, YMEHUE JEHCTBOBATH UCXOMS U3 CBOMX BO3MOKHOCTEH;

SMIATUH, BKJIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh 3MOLMOHAIBLHOE COCTOSHUE JIpPYTHX,
YUUTBIBATh €0 IIPU OCYLIECTBICHUH OOIIEHNUs, CIIOCOOHOCTh K COUYBCTBHUIO M CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOIIUX CIIOCOOHOCTH BBICTPAWBaTh OTHOIICHUS C IPYTUMHU
JFOAbMU, 3a00TUTHCS, IPOSBIIATH HHTEPEC U Pa3peIiaTh KOH(DIUKTHI.

INPEJIMETHBIE PE3YJIBTATDBI

K xonuy oOyuenus B 10 kJacce npeaMeTHbIE pPe3yabTaTbl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHUpA, B Pa3BUTUU COBPEMEHHOW TEXHUKH M TEXHOJOTMH, B IPAKTHYECKON
JNeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJIeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )XKMIKOCTEH M TBEPABIX TE€J, TOUYCUHBINA DJIEKTPUYECKHUH 3apsAl IPU PELICHUU
du3nUecKux 3a1a4;

pacrio3HaBaTh (U3MYECKUE SBIEHUs (IIPOLIECCh) M OOBSCHATH WX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYJISIPHO-KMHETUYECKOW TEOpUM CTPOEHUsS BEUIeCTBAa M DJIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MPSAMOJIMHENHHOE MBM)KEHHE, CBOOOJHOE NaJeHue Tel,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1eHNH), TEMJIOBOE paBHOBECHE, UCIIApEHHE, KOHIEHCAIs, JIaBJIeHHEe, KPUCTAJIN3aIus,
KHUIIEHUE, BJIAJKHOCTH BO3JlyXa, MOBBIIICHUE JABJICHUS ra3a IPU €ro HarpeBaHUU B 3aKPHITOM
CoCyZe, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMsI raza B HM30IpOLECCaX, JJIEKTpU3aLus Tell,
B3aUMO/ICVICTBUE 3apsI0B;

ONMCHIBaTh MEXAHMUYECKOE JBI)KEHHE, UCIOJb3Ys (DHU3MUECKHE BEIUYMHBI: KOOpJUHATA,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, MOTEHIMAJbHAs HJHEPrus, MexXaHudeckas padoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMKMCAHWU TPABUJIBHO TPAKTOBaTh (U3MUECKUH CMBICT HCHOJB3YEMBIX BEIWYHMH, HX
0003Ha4YeHHsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIONINE TAaHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢usnyeckue BEJIMYMHBI: JaBlIEHUWE Ta3a, TeMIlepaTrypa, CpedHss KHHEeTHYecKas »Heprus
XA0TUYECKOTO JIBUKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU ONMCAHUM MTPABUIBHO TPAKTOBATh (PU3MUYECKHI CMBICI MCIIOJIb3YEMBIX BEJTHMUNH,
uX O00O3HAYeHHS U EAUHMIBI, HAaXOIUTh (OPMYJbl, CBS3BIBAIOLIUE JAaHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



ONUCBIBATh M3YYEHHBIE JJIEKTPUYECKHUE CBOICTBA BELIECTBA M DJICKTPUUYECKHE SIBICHUS
(TIporiecchl), UCTONb3ys (U3NUECKUE BETUYMHBL AIIEKTPUUSCKUH 3apsi, AJIEKTPHUYECKOe TOJIe,
HAnpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PA3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO0O03HAUEHUS M EIUHULBL
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BETMUUHY C JPYTUMU BEJIUUYNHAMUY;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, UCIONB3YS (DU3MUYECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarotreHusd, |, |l u |1l 3axkonsr HbroTOHa, 3aKO0H coxpaHeHuUs
MEXaHUYECKOM PHEPIUH, 3aKOH COXPAHEHUS MMITYJIbCa, IPUHIMI CYNEPIO3ULMU CHJI, TPUHLIUI
pPaBHOIPABUSl MHEPLMAIBHBIX CHCTEM OTCUETA, MOJEKYJISIPHO-KMHETHUECKYIO TEOPHIO CTPOCHMUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIAHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUYKEHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JIEKTPUUECKOro 3apsia, 3akoH KyioHa, mpu 3TOM pas3nuyarh CIOBECHYH (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BBIPAKEHHUE U YCIIOBUS (IpaHUIIbI, 00JacTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIWH, IPUOOPOB U TEXHUUYECKUX YCTPOICTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO MCIOIb30BaHUS B IOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHHIO (DPU3MUYECKUX SBIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM HPSAMBIX M KOCBEHHBIX HW3MEpPEHUH, 0pu 3ToM  (OpMYIHPOBATH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
IPEIOKEHHOTO 000PYAOBaHUS, TPOBOIUTH ONBIT U (HOPMYITHPOBATH BHIBOKI;

OCYILECTBIIAATh MpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3UUYECKUX BEJIWYMH, INPH ITOM
BbIOMpPATh ONTHUMAJbHBIM CIIOCOO M3MEPEHUs M HCIOJb30BATHh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHUMOCTH MEXIY (U3MUECKUMH BEIUYMHAMH C HCHOJIb30BAHUEM
OpSAMBIX HW3MEPEHUil, MpH STOM KOHCTPYUPOBATh YCTAaHOBKY, (DUKCHpPOBaTh pE3yJbTaThl
HOJYYEHHOM 3aBUCUMOCTU (PU3MYECKMX BEJIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeaTh BBIBOABI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnronarh mnpaBuia 0O€30IacCHOrO TpyAa IMpU HPOBEACHHM HCCIEIOBAaHUM B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENBHBIX YCTPOMCTB U 1aOOPaTOPHOr0 000PYAOBaHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
¢du3nyeckue 3aKOHbl M MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBHS 3a/la4l BHIOMpATh (PU3NUECKYIO
MO/JIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UId €€ pelIeHHUs,
HPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOTO 3HaUeHHsI (PU3MUecKoi BEIMUHHBI,

pelath KayecTBEHHBIE 3aJauyM: BBICTPAWBATh JIOTMUYECKH HEMPOTUBOPEUUBYIO ILIETIOYKY
PacCyXXJIEHUI ¢ OTIOPOI HAa M3YYCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCMOJIBb30BaTh MPH PEUIeHWH Y4eOHBIX 3a7ad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTUM Ul TIOMCKA, CTPYKTYPUPOBAHUS, MHTEPIPETAUU U TPEACTaBICHUS Y4eOHOH H
HAyYHO-TIOMYJISIPHOM HMH(OpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIo;

IPUBOUTH NMPHUMEPHI BKJIAJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00bSCHEHHE MIPOIIECCOB OKPYKAIOIIET0 MHUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BAaTh TEOPETHUECKHE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKaroleil cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJICH, IUIAaHUPOBATh paboTy
IpyNIbl, palMOHAIBHO paclpeleNarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIBHOCTh B



HECTaHJIAPTHBIX CUTYallUsIX, aIeKBaTHO OLICHWBATh BKJIAJ Ka)JOr0 M3 yYaCTHUKOB TPYIIIbI B
pelIeHne paccMaTpUBaeMOi MPOOIIEMBI.

K konmy oOyuenust B 11 Kiacce npeaMeTHbIe pe3yinbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
oTpaxkaTtb cHOPMHUPOBAHHOCTH y OOYUYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MPUMEpax poib U MecTo (U3UKU B (OPMUPOBAHUU COBPEMEHHOU
Hay4YHOM KapTUHBI MHUPA, B PA3BUTHH COBPEMEHHOM TEXHUKM U TE€XHOJIOTHM, B IIPAKTUYECKOH
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

VUUTBHIBATh TPAHUIBl TPUMEHEHUS M3YYCHHBIX (U3HUECKUX MOJAENe: TOYeUHBIN
JNEKTPUYECKUN 3apsif, Jyd CBeTa, TOYEYHBIM MCTOYHHUK CBETa, fJEpHas MOJENIb aroma,
HYKJIOHHAs1 MOZIETIb ATOMHOTO sIJIpa MPU PEeLIeHUN (PU3NIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOAUHAMUKHN U KBAaHTOBOHM (DU3HMKU: dJEKTpUYECKasi MPOBOJUMOCTh, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MAarHUTHOE [EHCTBUS TOKa, B3aUMOJCHCTBHE MArHUTOB, SJIEKTPOMAarHUTHAas
WHAYKIMS, JCHCTBHE MAarHUTHOTO IOJISi HA IPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsij,
AIIEKTPOMArHUTHBIE KOJICOAHUS M BOJHBI, IPSIMOJIMHEHHOE PacCpOCTPaHEHUE CBETA, OTPAKEHHE,
npenomiieHue, HHTepdepeHuus, audpakiuus U TMOISIpU3alUig CBeTa, JUCIEpCUsi CBeTa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS! M NCKYCCTBEHHAS PAIMOAKTUBHOCTB;

OTMCHIBATh M3YYECHHBIC CBOMCTBA BEIIECTBA (DJICKTPUUYECKHE, MAarHUTHBIC, ONTUYECKHE,
ANEKTPUUYECKYIO MPOBOJUMOCTh PA3IUYHBIX CPEN) U JICKTPOMArHUTHBIE SBICHUS (IIPOLIECCHI),
UCIIONB3YS (U3MYECKUE BEIMYUHBL: DJICKTPUYECKUN 3apsij, CHIa TOKa, SJIEKTPHUECKOe
HaIpsHKEHUE, SJIEKTPUIECKOE COTPOTUBIICHUE, PA3HOCTh TIOTEHIIMAIOB, SJICKTPOIBUKYIIAs CUJIA,
pabora TOKa, MHIYKIHMS MarHUTHOTO TOJs, cuia Amrepa, cwia JlopeHna, WHIYKTHBHOCTD
KaTyIIKH, SHEPrHus JIEKTPUYECKOI0 M MAarHUTHOIO TOJeW, MepHoA W 4yacToTa KoseOaHud B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U CHja TOKa B MPOLECCe TApPMOHUYECKUX 3JIEKTPOMArHUTHBIX
Koyle0aHni, (POKYCHOE pacCTOSIHHE M ONTHYECKas CWJIa JIMH3BI, MPU ONHCAHWUU TPABUIHHO
TPaKTOBaTh (PU3MUECKUI CMBICT HCIIONB3YEMbBIX BEIHYMH, WX OO0O3HAueHWs W EIMHUIIBI,
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MUECKYIO BEJIHMUMHY C IPYTUMU BETUYHHAMU;

ONHUCBHIBATh M3YYEHHbIE KBAaHTOBBIE SIBJIEHUS W MPOLECCHI, HUCMHONb3Yys (PU3HUECKUe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, YHEPrHS U
UMIyNbC (OTOHA, TEPHOJ IMOJypacraja, DHEPTus CBSI3M AaTOMHBIX sep, HpPU OMUCAHUHU
MPaBUJIBHO TPAKTOBAaTh (U3MUYECKUN CMBICI HCMIOJIB3YEMbIX BEIHMYMH, MX OO0O3HAuUeHUs H
€MHUIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIONINE MAaHHYIO (DU3MUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMH, BBIYHCIISITH 3HAYCHNE (PH3UUECKON BEITUMYHMHEI;

aHATM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBICHUS, MCIONB3YS (DU3MUECKHE 3aKOHBI U
OpUHIUNBL:  3aKkoH OMa, 3aKOHBI IIOCJIEJOBATENILHOTO W MApalIeIbHOTO  COEIMHEHMS
OPOBOJHUKOB, 3akoH Jlxoyns—JIeHma, 3akoH SJIEKTPOMAarHUTHOM WHAYKUIUH, 3aKOH
NPSMOJIMHEHHOTO PACIpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPAKCHUSI CBETA, 3aKOHBI MPEJIOMIICHUS
CBeTa, ypaBHeHHME OWHImTeHHa 11 Qorordderra, 3aKOH COXpaHEHUS DHEPTHH, 3aKOH
COXpaHEHHMs] HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MaccoBOr0 4YMCiIa, MOCTynarel bopa, 3akoH paguoakTUBHOTO pacmajaa, MpU TOM pPa3IUYaTh
CIIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOe BHIPAKEHWE W YCIOBHS (TPAaHHUIIBL,
00JyacT) IPUMEHUMOCTH;

OTpeNeNATh HAlpaBieHHWE BEKTOpa MHAYKIHMHW MarHUTHOTO TOJIsl MPOBOJHHUKA C TOKOM,
cuiibl Amrnepa u cuiiel JlopeHia;

CTPOUTH U OIUCHIBATH N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAHUIO (DU3MUECKUX SBICHUH M NPOLECCOB C
UCTIOJB30BAaHUEM TPSAMBIX W KOCBEHHBIX HW3MEPEHUH: Tmpu 3TOM  (OPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIATh MpPSIMbIE W KOCBEHHbIE H3MEPEHHsS (PU3UUYECKUX BEJIWYMH, INPH ITOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YJbTAThl MOJYYEHHOW 3aBUCHUMOCTHU
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOTr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BATEIbCKOM UM  IMPOEKTHOW JAEATENbHOCTH C
UCTIOJIF30BAHUEM U3MEPHUTENIBHBIX YCTPOMCTB U JIAOOPaTOPHOTO 000PYAOBaHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3MUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMUYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI ¢ ONOpOi Ha U3y4EHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SBIICHMS;

UCMOJIb30BaTh MPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIIPETAMH W TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OPMAIUU, MOJYYCHHOW W3 PAa3IUYHBIX HCTOYHUKOB, KPHUTUYECCKH
aHaAJIM3UPOBATh MOJTy4yaeMyto HH(POPMALHUIO;

OOBSICHATH MPUHIUIBI IEHCTBHSI MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3anyaTh
YCIIOBHS UX 0€30I1aCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

NPUBOJIUTH TPHUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(QH3UKOB B Pa3BHTHE
HaYyKH, B 00BSCHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHUsI 3/I0POBBS U COOIIOIEHHSI HOPM HKOJIOTHYECKOT0 TIOBE/ICHHS B OKpY»KaloIei cpere;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsiX, aJeKBATHO OLEHHBATH BKJIAJ KaXJIOTO W3 yYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpUBAEMOil TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakTnyeckue
NMPOrpaMMblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
. 1
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hlunamika ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK
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Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
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11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnmoreka [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK
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Uroro no pazgeny
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bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c
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