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INOACHUTEJIbBHAS 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypOBHE CpPEAHEr0 00Imero oOpazoBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3yabTaTaM 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,
peaTM3yoLUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

Copnepxanue nporpaMMbl 1O (pU3MKe HamNpaBieHO HAa (POPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOyudaronxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATeIbHOCTHOTO noaxoaa. [Iporpamma no ¢usuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pesyibTataM OOYYeHHs, a TAKKE YUYUTHIBAET HEOOXOAMMOCTb PEATU3alMM MEXKIIPEIMETHbIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIW M3y4YeHUs (U3UKU HA YPOBHE CpEIHEro oOIiero oOpa3oBaHWUs, 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

IpEIMETHBIC PE3YNIBbTATHI 10 TO1aM O0YUYCHHUS;

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

®du3nka Kak HayKa 0 HauOoJiee 00IMX 3aKOHAX MPUPOJIbI, BBICTYIIAs B KAU€CTBE Y4EOHOTO
npeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpY’XKarolleM MUpe.
[IkosnbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOLIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJICHUH, U3y4aeMbIX
XuMHel, Ouonorue, ¢usmdeckoil reorpadueir u acrpoHomueit. Mcnonp3oBaHue W akTHUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHMU oOmpejaesseT XapakTep M pPa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJyYeHHMs HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBAaMU U JIpyrux. M3ydeHue Gpu3nKu BHOCUT OCHOBHOW BKJIaJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJaromuxcs, B GopMUpoBaHUEe YMEHUIN
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 €r0 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC SBIISETCS JJIOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (PU3HKH.

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

Hoesn eymanumapusayuu. EE peanuszanus npeanoiaraeT UCIoJb30BaHUE T'YMaHUTapHOTO
noTeHIMana GU3NIECKoil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (PU3HMKU C pa3BUTHEM OOIIECTBA,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpOodIeMamMH.

Hoes npuxnaonou nanpasnennocmu. Kypc Gu3uku rnpeanonaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUJIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes »skonocusayuu peasu3yercsi MOCPEICTBOM BBEICHHUS 3JIEMEHTOB COJEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



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

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, IJI 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, OCYLIECTBISETCS y4YaCTHHUKaMU 00pa3oBaTEIbHOIO
nporiecca UCXOs U3 0COOEHHOCTEH TUTAaHUPOBAaHMS U OCHAIICHUs KabuHeTa ¢pusuku. [Ipu sToM
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCS YMEHHUSMHU IPOBOJUTH KOCBEHHBIC HM3MEPECHHS,
UCCJICIOBAHMS 3aBUCHUMOCTEH (DU3MYECKHX BEIMYMH 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 W3YYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KakK M3 OJHOIO 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 (U3UYECKOW MOJEIH JJIsi CUTYAIlMH IPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MaTepuasbHO-TEXHHUYECKOMY
oOecnieueHH0 ydyeOHOro rmnpoiiecca 0a30BbI YpOBEHb Kypca (PU3MKH Ha YPOBHE CpPETHETO
o0rmiero o0pa3oBaHUS JIOJHKEH M3y4daThCs B YCJIOBHAX TNPEIMETHOrO KabwHeTa (pU3MKU 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 PYHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHHIA.

JlaGopaTtopHoe 00OpyZOBaHUE AJS YYEHMUYECKHX IMPaKTHYECKHX paboT (Gopmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOecreuyrBaeTcss B pacyére OAHOTO KOMIUIEKTa Ha JIBYX
oOydaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPaTOPHOrO OOOpYIOBaHUS JOJKHBI 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 CTPEMJICHUS OOYYAIOUIMXCS K HAayYHOMY HU3YUEHHIO

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



dbopMUpOBaHHE HAYYHOTO MUPOBO33PEHUS KAaK Pe3yIbTaTa U3Y4YCHUS 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 M 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,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJICKYJSIPHYIO (PU3UKY, SJIEKTPOJUHAMUKY, 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 pEIHICHHUS PA3IMYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoin
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-UCCIEI0BATEIbCKON, 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).

[Tpennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adopaTOPHBIX U MPAKTUYECKUX padboT
SBJISIETCS PEKOMEHIOBAaHHBIM, YYMTENb JIeJlaeT BBIOOP MPOBEICHUs JTabOpaTOpHBIX PabOT U

OTIBITOB C YU4ETOM WHIUBUAYATIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.
COJAEP/)KAHUE OBYYEHUA

10 KJIACC

Pa3znen 1. ®u3uka u MeTOAbI HAYYHOT0 O3HAHUSA
®usuka — Hayka o npupoje. HayyHble MeToAbl MO3HAHUSA OKpYyXkarouero mupa. Pomib
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayuneie runores3sl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI MPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. [IpUHIMIT COOTBETCTBUS.
Poip 1 Mecto (u3uku B (GOPMHPOBAHUU COBPEMEHHON HAay4yHOW KapTHHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Jlemoncmpayuu
AmnHasiorossle 1 IU(PPOBBIE U3MEPUTENIbHBIE IPUOOPHI, KOMIIBIOTEPHBIE TATUHKH.

Pa3zpen 2. Mexanuka
Tema 1. Kunemamuka



Mexanndeckoe naBukeHHe. OTHOCHUTEIBHOCTh MEXAaHWYECKOro JBrkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienue, ckOpocTh (CpelIHssl CKOPOCTh, MTHOBEHHAsi CKOPOCTb) U YCKOPEHHUE
MaTepUalbHOM TOUYKH, UX MPOEKIMH HA OCU CHUCTeMbl KoopAuHaT. CloKeHHe NepeMenieHud U
CJII0’KE€HHUE CKOPOCTEH.

PaBHOMEpHOE UM paBHOYCKOPEHHOE MPsSMOJIMHEHHOE IBIKeHue. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, MyTH U NMEPEMEIICHUS] MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHus.

KpuBonuueliHoe naBMXeHHE. [[BU)KeHHME MarepualbHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZYJIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon u
gactoTa oopanieHus. LeHTpocTpeMUuTenbHOe YCKOPEHHE.

TexHuueckue yCTpoWCTBA M MPAKTHUECKOE IPUMEHEHHUE: CHUIOMETp, JBUYKEHUE
CHapsJ0B, LICMIHbIE U PEMEHHBIE MTEpeJadH.

Jlemoncmpayuu

Mogenb cucTeMbl 0TCUETa, MIUTFOCTPALNS KHUHEMATUUECKIX XapaKTEPUCTUK JBUXKEHUS.

[TpeoOpazoBanre ABMKEHUI C UCIIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO34yXe U B pa3peKEHHOM INPOCTPAHCTBE.

HabGmonenue neukenus tesa, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

HamnpaBnenue cCkopocTy Npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne HepaBHOMEPHOTO JIBMXKEHHUS C IIEJIBIO ONPE/IeTICHUS MTHOBEHHOM CKOPOCTH.

WccnenoBanne  COOTHOIIGHMSI  MEXKIY  MYTAMH,  TNPONHJACHHBIMM  TEJIOM  3a
MOCJIE/IOBATEIbHbIE PAaBHbIE IPOMEXKYTKM BpPEMEHM IMpPHU PABHOYCKOPEHHOM JBHKEHUU C
Ha4yaJIbHOW CKOPOCTBIO, PAaBHOM HYJIIO.

N3yuenune ABMKEHUS MIApUKA B BA3KOW KUIKOCTH.

N3yuenune aBuxeHus tena, OpOIIEeHHOTO0 TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[TpuHuun otHocurensHOCTH ['anuites. Ilepsoiit 3akoH HeroTona. HEprmanbHbIe cUCTEMBI
OTCYETA.

Macca Tema. Cwma. Ilpunnun cynepriosunmu cuil. Brtopoit 3akon HerooTona st
MaTtepuanbHOU Touku. Tpetnii 3akoH Hpl0TOHA 1Sl MaTepHallbHBIX TOYEK.

3akoH BceMupHOro Tsarorenus. Cuna tsokectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenune. Bunpl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJBbXKEHHUs U cuia TpeHus nokos. Koaddumment tpenus. Cuna conmpoTUBIEHUS
NP ABMKEHUH TeJla B )KUIKOCTH WM rase.

[TocTymarensHOE U BpamareabHOe ABHKEHNE a0COTIOTHO TBEPOTO Tea.

MoOMEHT CHJIBI OTHOCHTENIBHO OCH BpamieHus. [lnedo cumbel. YcmoBus paBHOBECHs
TBEPAOTO TEJA.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE MPUMEHEHHUE: MOAIIUIHUKY, JABUKEHUE
HMCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenue nuepuuu.

CpaBHeHHE MacC B3aUMOJIEUCTBYIOIIUX TEN.

Bropoii 3akoH HeroTOHA.



N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CUJIBI YIIPYTOCTH OT Ae(opMarium.

HesecomocTs. Bec Tena npu yCKOpeHHOM NObEME U NAJCHUU.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCHUs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

WzyueHnue aBm>xeHUs OpycKa IO HaKJIOHHOW TJIOCKOCTH.

HccenenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

Hccnenoanue ycinoBuil paBHOBECUS TBEPAOTO TENA, UMEIOIIETO OCh BPALLICHUS.

Tema 3. 3aKkoHbl COXpaHeHUs 8 MEXAHUKE

Hmnynsc MaTepralibHOM TOYKHU (Tea), CUCTEMbl MaTepUAIbHBIX TOYeK. IMITynbC CHIIbI U
M3MEHEHUE UMIIYyJIbca Teja. 3aKOH COXpaHEHUs UMITylbca. PeakTuBHOE ABMXKEHUE.

Pabora cunbl. MOIIHOCTH CHUJIBL.

Kunernyeckasi sHeprus MmaTepuaibHONW TOYKU. Teopema 00 HM3MEHEHMHM KHUHETUYECKOU
SHEPIUH.

[TorenunanbHas 3ueprus. [loreHnnanbHas 3Heprus ynpyro 1e(opMUpoOBaHHON MPYKUHBIL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHunanbHble W HEMOTEHIMAIbHBIE CUJIbl. CBsI3b paOOThl HEMOTEHIMATBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUsI MEXaHUYECKON YHEPTUU.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCcTpOMCTBA U NPAKTUYECKOE NMPHUMEHEHME: BOAOMET, KOIEp, NMPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCa.

PeaktuBHOE NBHKEHUE.

[Tepexon moTeHIMATBHON SHEPTUU B KUHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3ydyeHne aOCONIOTHO HEYNPYroro yjapa € IMOMOIIBIO JABYX OJIMHAKOBBIX HUTSHBIX
MasITHUKOB.

HccnenoBanue cBsi3U pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHMUYECKOW SHEepruM Teja Ha
MIpUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Mosekyasipuasi pu3uka v TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU Meopun

OcHOBHBIE TTOJIOKEHUS MOJIEKYJISIPHO-KHHETHYECKON TEOPUH U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe nBmwxkenme. Qudbdysumsa. Xapaktep IBWKEHHS € B3aUMOJICHCTBUS YaCTHIL
BemecTBa. Mojenu CTpOEHHUS Ta30B, XKHAKOCTEHM M TBEPABIX Tel W OOBSICHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mozekyn. KoaumdecTBo BemiecTsa.
[TocTostnHas ABorajpo.

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

Monenbp uneanbHoro rasa. OCHOBHOE ypaBHEHHE MOJEKYJISIPHO-KMHETHUYECKON Teopuu
ueanpHOr0 ra3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHedl KHHETHYECKOH SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. lllkana Ttemneparyp KenbBuHa. ['a3oBble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanmprona. M3omporiecchl B UcaIbHOM Tas3e C



MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpencTaBieHre U30IPOLECCOB: N30TepMa,
u30x0pa, n3obapa.

TexHuueckue ycTporuCcTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapOMETP.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOCHHE BellecTBa, ¢ororpaduu  MOJEKyl
OPraHUYEeCKUX COCIUHECHUM.

OnbiTe! 0 AU PY3UH KUAKOCTEH U Ta30B.

Monenb OpOYHOBCKOTO JBUKEHHUS.

Mognens onbiTa lllTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHUSL.

Monens, MIUTIOCTpUPYIOLIAs IPUPOLY JABJICHMS ra3a Ha CTEHKH COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIME YPABHEHUE COCTOSIHUA UJI€ATIbHOTO T'a3a, U30IPOLECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Omnpenenenne Macchbl BO3AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MEpeHUil 00b&éma
KOMHAThI, 1aBJICHUS U TEMIIEpaTypbl BO3yXa B HEH.

HccenenoBanue 3aBUCUMOCTH MEKY ITapaMeTpaMy COCTOSIHUS Pa3peKEHHOI0 rasa.

Tema 2. Ocnosvt mepmoounHamurku

TepmoanHamuueckass cucteMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHUCTEMBI U
crocoObl e€ uzmeHenus. KonuuectBo TemioTsl U pabora. BHyTpeHHssS sHEprusi 0lHOATOMHOTO
UJeanbHOro ra3a. Bujpl Ternonepenayu: TEIIONPOBOAHOCTb, KOHBEKIUS, U3JIydeHHE. Y IeIbHas
TEMJI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI IPU TEIUIoNepeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NIEPBOTO 3aKOHA TEPMOJMHAMUKH K M3ompoleccaM. I padudeckas nHTepnperanus padoThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTuMocTs mpoieccoB B IpUpO/IE.

TennoBeie MamuHbl. [IpuHIUIIBL [EHCTBUS TEMIOBBIX MamuH. [IpeoOpa3zoBaHus sHEPTUU B
Ter1oBbIX MamnHax. Koagduuuent nonesnoro aeictsus terioBod Mamuubl. [{ukin Kaphao u
€ro KO3 UIUEHT MOJIE3HOTO AEUCTBHSI. DKOJIOTHYECKHE MPOOIEMbI TEMIOHEPTETUKH.

TexHuueckne yCTpoiiCTBAa M MPAKTUYECKOE TNPHUMEHEHHWE: [BUTAaTelb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIMOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH SHEpruu Teja NMpU COBEPLICHUH pPAaOOTHI: BBUIET NMPOOKH U3
OYTBUIKM TOJI JIEHCTBHEM C)KaTOr0 BO3/yXa, HarpeBaHue s(upa B JAaTyHHOU TpyOke MyTéM
TpeHus (BUICOAEMOHCTpALUs).

W3meHeHne BHYTpEHHEH aHepruu (TemrepaTypsl) Tela Npu Terionepeaaye.

OnbIT Mo aguadaTHOMY PaCIIMPEHUIO BO3yXa (OIBIT C BO3YIIHBIM OTHUBOM).

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

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHOU TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eewjecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u KkouaeHcanus. Mcmapenne wu  kumeHue. AOCOIIOTHAS U
OTHOCHTEJIbHAS BIIAXKHOCTh BO3AyXa. HackleHHbI nap. YaenpHas TemioTa napooopa3oBaHuUs.
3aBUCHUMOCTh TEMIIEpATyphl KUIIEHUS OT JJaBJICHMUS.

TBépnoe Teno. Kpucrammuyueckue u amopdHbie Teaa. AHM30TPONHUS CBONCTB KPUCTAIIOB.
Kunkne xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBneHne u kpuctannusanus. Y aeiapHas
TeruioTa riasiaeHus. Cyonumarus.

YpaBHEHHE TEIUIOBOTO OalaHca.



TexHU4YecKne YCTpPONCTBA M NPAKTUYECKOE MPUMEHEHWE: TUTPOMETP U TICUXPOMETD,
KJIOPUMETP, TEXHOJOTUU TOJYYEHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIIE
HaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JaBJICHUHU.

Crioco0bl U3MepeHUs BIAKHOCTH.

Hab6nronenue HarpeBaHus U TUIABJICHHS KPUCTAUTMYECKOTO BEIIECTBA.

JleMoHCTpamus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomuol

N3mepenrie OTHOCUTEIBHOM BIIaKHOCTH BO3/IyXa.

Pa3zgea 4. diekTpoauHaMUKA

Tema 1. Inexkmpocmamuka

OnexTpuzauusi Ten. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[IpoBOIHUKY, TUBIEKTPUKH U ITOJTYIPOBOJAHUKU. 3aKOH COXPAHEHUS AIEKTPUUECKOTro 3apsija.

BzaumopeiictBue 3apsnoB. 3akoH Kynona. ToueuHwlid  3n€KTpUyecKUil — 3aps.
Onekrpuueckoe nose. HanpskéHHocTh anexTpuueckoro noss. IlpuHuun cynepno3uuuu
AIIEKTPUYECKUX IoJIeH. JIMHNN HANpsyKEHHOCTHU 3JIEKTPUUECKOIO MOJIS.

PabGora cun oanekrpocratmyeckoro mods. Ilorennman. Pa3HOCTh HOTEHIUANOB.
[TpOBOAHMKY M TUAIIEKTPUKU B AIEKTPOCTATUYECKOM IoJie. J{uaaeKTpuueckas MpOHUIIAaeMOCTb.

OnektpoéMkocTb. KonaeHcarop. DIeKTpoEMKOCTh IUIOCKOTO KOHAEHCATOpa. DHEPrus
3apsKEHHOT0 KOHJEHCATOoPa.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHUE: SIEKTPOCKOIl, 3JIEKTPOMETP,
ANIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPONpPHOOPOB, KOHAEHCATOp, KOMUPOBAIHHBIN
anapar, CTpyMUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpoCTBO U IPUHLIUI JEHCTBUS DJIEKTPOMETPA.

B3anmoaeicTBue HadIEKTPU30BaHHbBIX TEJ.

DIIEKTPUUECKOE TT0JIE 3apsHKEHHBIX TEI.

[TpoBOAHMKH B 3JIEKTPOCTATHYECKOM TIOJIE.

DneKTpocTaTHIeCcKast 3allnTa.

JINDIIEKTPUKN B DIIEKTPOCTaTUYECKOM ITOJIE.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATopa OT IUIOIIAAY  IUJIACTHH,
PAcCTOSHUSA MEXY HUMH U JUDJIEKTPUUECKON POHUIIAEMOCTH.

OHeprus 3apsHKEHHOT0 KOHIEHCATopPa.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuueckuii mok. Toxu 6 paznuunvix cpeoax

DNIEKTPUUYECKHUI TOK. Y CIOBUSL CYIIECTBOBAHHUS AJIEKTPUUYECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [1locTOSIHHBIH TOK.

Hanpspokenue. 3akon Oma Jy1sl ydacTka Lenu.

DIIEKTPUYECKOE CONIPOTHUBIICHHUE. Y nenpHOE CONPOTHUBJIEHUE BCIIIECTBA.
ITocnenoBarenbHOE, MAPAIIIETBHOE, CMEIIAHHOE COEITMHEHNE IIPOBOIHUKOB.

PaGora sanexTpuyeckoro Toka. 3akoH Jlxxoyns—JIeHia. MOIMIHOCTh 3MEKTPUYECKOTO TOKA.



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

DneKTpOHHas IPOBOAMMOCTb TBEP/BIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUSI METAJIOB
oT Temneparypsl. CBEpXIIPOBOIUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

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

OJNeKTpUYecKUii TOK B pacTBOpax M paciulaBax 3JEKTPOJUTOB. ODJIEKTPOIUTHYECKAs
JccolManus. DIEKTPOIIU3.

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

TexHuueckue ycTpoHCTBA M INPAKTUYECKOE IPUMEHEHHE: aMIepMeTp, BOJIBTMETP,
peocTar, HCTOYHMKM TOKa, 3JEKTPOHArpeBaTelIbHbIE IMPUOOPBI, 3JIEKTPOOCBETUTEIbHbIE
npuOOpBl, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH AHOJ, TEPMHCTOPHI M (POTOPE3UCTOPHI,
MIOJIYTIPOBOIHUKOBBIN JTMOJI, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHue cuibl TOKA U HAIPSKEHMSL.

3aBUCHUMOCTb CONPOTUBIEHUS LWIMHIPUYECKUX IMPOBOJAHUKOB OT JJIMHBI, IJIOLIAAU
MONIEPEYHOI0 CEUEHUS U MaTepHuaa.

CMelaHHOe COeJMHEHUE POBOIHUKOB.

[Ipsmoe u3MepeHue 3IeKTpoABMXKYIIEeH cuibl. KopoTkoe 3aMblkaHHE TajlbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHET O COIIPOTUBIICHUSI.

3aBUCHUMOCTh COIIPOTUBIICHUS] METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAUMOCTB 37EKTPOIUTOB.

HckpoBoii pa3ps] U IPOBOJIUMOCTb BO3IyXa.

OaHOCTOPOHHSIS MPOBOJIUMOCTD O/,

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3y4eHne CMEIIaHHOTO COEMHEHMSI PE3UCTOPOB.

W3mepeHne  JIEKTPOABWIKYIIEH CHJIBI MCTOYHMKA TOKA W €r0  BHYTPEHHErO
COINPOTUBIICHUS.

Hab6monenue snexrpomnusa.

Me:xnpeamernbie CBA3H

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

Mescnpeomemnvie nousmus, CBA3aHHBIE 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,
runepooia, ux rpaguKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPHl M MX IPOEKLIHUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonozus: Mexanndeckoe JIBUKEHHE B JKUBOW mpupojne, Auddy3us, ocMoc, TeI000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIauH, TEIJIOBOE PABHOBECHE), DIEKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.



Xumus: TACKPETHOE CTPOCHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAs Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, KUJIKOCTEM U Ta30B, JJIEKTPUUYECKHE
CBOMCTBa METAJUIOB, 3JIEKTPOJUTUYECKAs TUCCOLIMALMS, FaJbBaHUKA.

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

Texnonozus: ipeodpazoBaHUe IBMKCHUN C UCIIOJIH30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOJIIUIHUKH, HCIOJIb30BaHUE 3aKOHA COXPAHEHUsSI MMITYJIbca B TEXHUKE (pakera,
BOJOMET W JpYyrue), JBUTATENb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOJIWJIBHUK, KOHJAUIIMOHEDP, TEXHOJOTMH MOJYYEHHSI COBPEMEHHBIX MaTE€pUaIOB, B TOM YHUCIE
HAaHOMATEpUaJIOB, M  HAHOTEXHOJIOTHMH,  JJICKTPOCTATUYECKas  3alluTa,  3a3€MJICHUE
AIIEKTPOIIPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEP, DJICKTPOHATPEBATEIbHBIC MPUOOPHI,
AIIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KUIIACC

Paznen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrositHHBIE MarHuTHL. B3auMoaelcTBHE IOCTOSHHBIX MAarHUTOB. MarHuTHoe moOIe€.
Bekrop marauTHONM MHAYKIMU. [IpMHIMI Cylieprio3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKuuy. KapTrHa TuHU MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MAarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIIMM MarHUTHOTO IIOJIS
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€ Moxaynb W HampaBleHHE. J[BHKEHHE 3apsHKEHHOM 4YacTHLBl B
OJTHOPOJTHOM MarHUTHOM noJie. PaGora cuibl Jlopenua.

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

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

IIpaBuno Jlenna.

NHayKTUBHOCTB. SIBJI€HNE CAMOMHIYKIIMU. DJIEKTPOIBUKYIAS CHJIa CAMOMHTYKIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMAarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE IMPUMEHEHHUE: TIOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUThI, JJIEKTPOJIBUraTElb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, HHAYKIIMOHHAS [1€Yb.

Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHNE 3JIEKTPOHHOTO MMyYKa MAarHUTHBIM IOJIEM.

JIMHUM UHIYKIIMY MAarHUTHOTO MOJIS.

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.



SIBiIeHNE CAMOMHTYKIINH.

Yyenuueckuii sxcnepumenm, 1abopamopuuvie pabomuol

M3yuyeHnne MarHuTHOTO T0JIs1 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. CBoOOgHBIE MexaHMuYeckue KosebaHus. [apmoHHueckue
konebanus. Ilepmon, wactora, amrumtyna W ¢asa konebanuil. IlpyKUHHBI MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE rapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

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

[IpencraBiaenue o 3aTyxaromux KojeOaHUsAX. BbIHYyXIeHHbIE MeXaHUYECKUEe KOJIeOaHuUs.
Pe3onanc. BeiHyKA€HHBIE AJIEKTPOMArHUTHBIE KOJIEOaHMUS.

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

Tpancdopmarop. I[IpousBoactBo, mepegaya U NOTpeOJICHUE SIEKTPUUYECKON SHEPIrUH.
OKOJIOTUYECKME PUCKH IpU IPOU3BOJCTBE AJEKTpodHepruu. KynbTypa uCnonab30BaHUSA
AJIEKTPO3HEPTUU B TOBCEIHEBHOM JKHU3HU.

TexHuueckue yCTpoOiiCTBA M NPAKTHUECKOE IPUMEHEHME: JJIEKTPUYECKUI 3BOHOK,
TEHEpaTOp IMEPEMEHHOr0 TOKA, JINHUU 3JIEKTPOIIepeaay.

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 TMHUY 3IIEKTPOIIEpEIadH.

Yuenuueckuii sxcnepumenm, nabopamopruvie 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

Mexanuueckue BOJHBI, yClIoBUs pacnpoctpaHeHus. llepuoa. CkopocTs pacnpocTpaHeHUs
U JMHa BojHbL. [lomepeuHble M MpOAOIbHbIE BOJHBL MHTepdepeHuus u audpakuus
MEXaHUYECKUX BOJIH.



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

ONEKTPOMarHUTHHIE BOJHBI. YCJIOBMS M3JIydEHUS 3JEKTPOMArHUTHBIX BOJIH. B3anMHas
opueHTanus BekTopoB E, B, V B snektpomaruutHO# BosiHe. CBOMCTBa 3JIEKTPOMAarHUTHBIX
BOJIH: OTpa)KCHUE, IIpeJIOMJIeHHe, moysipu3auus, audpaxkuusa, uHrepdepeHuus. CKoOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3J1eKTPOMAarHUTHBIX BOJIH. [IpyMeHEHME 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[TpyHIMIIBI paguOCBA3U U TeIeBUACHUA. Pagronokanys.

DIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOIIEH CPEIbI.

TexHuueckue ycTpoicTBa M INMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHBIE MHCTPYMEHTHI,
yJIbTpPa3ByKOBasi AMArHOCTUKA B TEXHUKE U MEIUIMHE, pajap, paguoONpUEMHMK, TEJIEBU30D,
anTeHHa, Tenedon, CBU-meusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Kounebmromieecst Te0 Kak HCTOYHHK 3BYKA.

HaOnronenue oTpakeHus U MpeaoMIIeHNs MEXaHUYECKUX BOJIH.

HaGnronenue unrepdepeHunu 1 quppakiiul MEXaHHIECKUX BOJIH.

3BYKOBOH pE30HAHC.

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

HccnenoBanue  CBOWCTB — JJIEKTPOMAarHUTHBIX — BOJIH:  OTPAKEHHUE, IIPEIOMIICHHE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonnHeliHOe pacIpOCTpaHEHUE CBETa B OAHOPOIHOMN Cperie.
JIyu cBera. ToYEUYHBIM UCTOYHUK CBETA.

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

[Ipenomnenue cBeta. 3akOHBI MpeJOMIIEHUs cBeTa. AOCOJIOTHBIA IOKa3aTellb
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 Cuiia TOHKOM JUH3BL. [locTpoeHne n300pakeHuil B COOMPAIOIINX U PACCEUBAIOLINX
nuH3ax. PopMyIia TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUYECKOU ONTHKH.

BonnoBas ontuka. HWHTepdepenuus cBera. KorepeHTHble MCTOYHHMKH. Y CIOBUS
HaOJI0IeHNsT MAKCUMYMOB U MUHUMYMOB B MHTE€P()EPEHIIMOHHOMN KapTHHE OT JBYX CHH(}a3HbBIX
KOT'€pEHTHBIX HCTOUHHKOB.

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

[Tonsspu3zanus ceera.

TexHuuyeckue ycTpoWCTBa M MpakTUUYECKOe MPUMEHEHHE: O4YKH, JIyna, (oToarmapar,
MPOEKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl OINTHKA, AU(PPAKIHOHHAS
peIéTKa, NOIApOonL.

Llemoncmpayuu



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

[TonHoe BHyTpeHHEe oTpaxeHue. Mojieab CBETOBOA.

HccnenoBanue CBOMCTB N300paKCHHM B JIMH3aX.

Mojenu MUKpPOCKOTIA, TEIECKOIa.

HaGmronenne untepdepeHium cera.

HaGmonenue nudpakmuu cBera.

Habmronenue nucnepcuu cBera.

[Tomryuenue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tomydenue ciekTpa ¢ TOMOIIBIO TU(PPAKIIMOHHON PEIIETKY.

HabGnronenue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

W3mepenue nokaszaresns NpeaoMIICHHS CTEKIIa.

HccnenoBanue cBONCTB N300pakKeHU B JTMH3AX.

HabGmronenue qucnepcuu certa.

Pa3zgen 6. OcHOBBI cienMAJIbLHOH TEOPHH OTHOCUTEIbHOCTH
I'paHnLBI TPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCUTEIIbHOCTH: HWHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B BakKyyMmMe, NPUHLHII
OTHOCHUTEIBHOCTH ODHHIITEHHA.
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHHU U COKPAILICHUE JIJIMHBI.
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 [lnanka cBs3u dHEpPruu OTOHA C €ro0 YaCTOTOW. DHEPrUusl U UMIYJIbC
¢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 yCTpOHCTBA M TPAKTHUECKOE NpUMEHEHHe: (OTOINEeMEeHT, (OTONATUHK,
CoJIHEeUHas OaTtapesi, CBETOIUO/I.

Jlemoncmpayuu

®oTo3¢ ekt Ha ycTaHOBKE € IIMHKOBOM MIaCTHHOM.

HccnenoBanue 3ak0HOB BHEIIHETo GpoTtoaddexra.

CBeToauoI.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

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

Bomnnossle cBolicTBa yactuul. Bonnsl e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Tyaan3M.

CrioHTaHHOE U BBIHYKJIEHHOE H3JTyuyEHHE.



TexHuueckrne YCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: CIEKTpaJbHBIA aHalu3
(ciexTpockomn), 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,  JIOKa3bIBAIOIUE  CIOXKHOCTh CTpOEHHUS  fA1pa. OTtkpsiTHE
panuoaktuBHOCTH. OnbIThl Pe3epdopaa no onpenenenuo coctaBa paaloakTUBHOIO U3ITyUEHUSI.
CsaoiicTBa anbda-, 6era-, raMma-u3nydeHus. BnusHue paguoakTUBHOCTH HA KUBbIE OpraHU3MBI.
OtkpeiTue npoTOoHa W HeiTpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKo.
3apsn saapa. MaccoBoe yucio siapa. 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. [IpoOiemMbl M TEPCIEKTUBBI  SIECPHOM
SHEPIreTUKU. DKOJOTUUECKHE ACTIEKTHI S/I€PHOM SHEPreTUKH.
OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTto/1b1 HaONIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
OyHaaMeHTalbHbIe B3aUMOIeHCTBUS. EquHCTBO (pr3nueckoil KapTHHBI MUpA.
TexHuueckue yCTpONCTBAa U NMPAKTHYECKOE NMPUMEHEHHE: J03UMETp, kamepa Buibcona,
AJIEpHBIN peakTop, aTOMHast 6oMOa.
Jlemoncmpayuu
CuéTurK MOHU3UPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol
HccnenoBanue TpeKOB 4acTHUI] (110 TOTOBBIM oTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKH

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

Bun 3Bé€3aHoro Heba. Co3Be3ausi, spKue 3BE3/1bl, IJIAHETHI, X BUAUMOE JABH)KEHUE.

Conneunas cucrema.

Connue. Conneunass axktuBHOCTh. Mcrounuk sHeprum ConHua u 3BE34. 3BE3IBI, UX
OCHOBHBIC XapaKTepHUCTUKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY». 3BE3IbI
IJIABHOM MOCIEA0BATENIBHOCTA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JUIsl 3BE3J TJIaBHOMU
NOCJIEA0BAaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
IIPOUCXOXACHNUN U 3Botonuu CoslHIA U 3BE311. DTambl KU3HU 3BE3 L.

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 Xa06ma. Pasberanue ramaktuk. Teopus
bonbmoro B3peiBa. PennkroBoe usiydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraramakTuka.



Hepeménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

Habmionenust HeBOOPY>KEHHBIM TJ1a30M C MCIOJIB30BAaHHEM KOMITBIOTEPHBIX MPUIOKESHUN
JUIsL OIIPEJICIICHUS MOJI0KEHHsI HeOEeCHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/MS
CeBepHoro nostymapus 1 sipkue 3BE3/bl.

HabGmonenus B teneckon Jlynsl, maner, Mueunoro Ilyrtu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM ¥ acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax MAEATEJBHOCTH YEJIOBEKa, POJb U MECTO (U3MKH U acCTPOHOMHUHU 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 IIPEJICTABICHUI O IPUpOJIE.

MexknpeaMeTHbIe CBS3H

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

Mesicnpeomemuvie nonusimus, CBS3aHHBIE C HW3YYEHHEM METOJOB HAyYHOTO IO3HAHMSL:
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 TOXKIECTBO, BEKTOPbI U HX
NPOCKIIMM HAa OCH KOOPJAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JEMEHTApHBIX (DYHKIIHIA,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAIU IUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snextpuyeckue SBIEHUS B JKUBOM mHpupoje, KojebaTesbHble JBUKECHUS B
KUBOW MpPUPOJE, ONTUYECKHE SBJICHHMS B >KMBOM NpUpoje, ACHCTBUE pajuallid Ha >KUBBIE
OpTaHU3MBEI.

Xumusi: CTpOEHHE aTOMOB U MOJIEKYN, KpUCTaJNIMYecKash CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAJUIMYECKON PEIIETKH, CIIEKTPabHBIN aHATH3.

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

Texnonozus: MTMHUM DJIEKTpOIIEpeiad, T€HEPATOp MEPEMEHHOr0 TOKa, 3JIEKTPOBUTATED,
UHAYKIMOHHAs Teub, pajap, paJuoNpHEMHUK, TEJNEeBU30p, aHTeHHa, TeiedoH, CBYU-meus,
NPOEKIMOHHBIN arnmapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.

IMVMIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUS NMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUS

OcBoenne yueOHoro mpeamera «Dusmka» Ha ypoBHE CpeaHero oOImero odpazoBaHUs
(6a30BBIA  YPOBEHB) JIOJDKHO  OOECTHEUYHUTHh  JIOCTHIKEHHE  CICIYIONIUX  JIMYHOCTHBIX,
METamnpeIMETHBIX H MTPEJIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIMYHOCTHBIE PE3yNIbTaThl OCBOCHMs yueOHOro mpeamera «DHU3MKa» JOJDKHBI OTPaXKaTh
TOTOBHOCTb M CHOCOOHOCTHh OOYYaroUIMXcsl pyKOBOJACTBOBAThCS C(HOPMHUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON ILIEHHOCTHBIX OpHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOrO  OOILEeCTBa,



pacuIMpeHre *KU3HEHHOTO OIbITa U OMNbITA JESITEIbHOCTH B IPOLECCE PEATHU3allUuid OCHOBHBIX
HaIpPaBJICHU!N BOCIIUTATENIBHOM IE€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpask1aHCKOro BOCIIUTAHUS:

C(OPMHPOBAHHOCTh  TPAXKAAHCKOM MNO3MLMU  OOydaromerocs Kak aKTMBHOTO 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 CaMOYIPaBJIEHUU B 00pa30BaTeIbHON OpraHU3aluy;

YMEHHME B3aUMOJAEHUCTBOBAaTh C COLMAJIBHBIMU HHCTUTYTaMH B COOTBETCTBUM C HX
(GYHKIMSAME ¥ Ha3HAYCHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH U BOJIOHTEPCKOM J1€ATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCITUTAHMS:

c¢(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTHKEHMUSIM POCCHMCKUX
yu€HbIX B 007aCTH (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSI:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;

CIIOCOOHOCTh OLICHMBATh CUTYAl[MI0 M IPUHUMATh OCO3HAHHbBIE PEILECHUS, OPUEHTUPYICH
Ha MOPaJIbHO-HPABCTBEHHbIE HOPMbI U IEHHOCTH, B TOM YHCJIE B JCSATEILHOCTH YUEHOIO;

0CO3HaHME JIMYHOT'O BKJIaJ1a B IOCTPOEHUE YCTOMUMBOrO OYyIIEro;

4) 3cTeTHYeCKOr0 BOCIIMTAHMSA:

ACTETUYECKOE OTHOLIEHHE K MHUPY, BKIIIOUasi 3CTETUKY Hay4HOTO TBOPUECTBA, MPUCYLIETO
¢du3nueckoil Hayke;

5) Tpy/10BOT0 BOCIIUTAHUS

UHTEpEC K pa3IMuHbiM chepam NpopecCHOHATbHOW JEsTeNbHOCTH, B TOM 4HCIIE
CBSI3aHHBIM C (PU3MKOM W TEXHHKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOP Oymymei
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOpa3oBaHMIO B 001acTH (U3MKU Ha
MPOTSKEHUH BCEU KU3HU,

6) IK0JIOrH4€eCKOr0 BOCTUTAHUS

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

IJIJAHUPOBAHUE W OCYIIECTBICHUE JEWCTBUI B OKPYKAIOIIEH Cpele Ha OCHOBE 3HAHUSA
LeJIeN YCTOMYMBOTO PA3BUTHSI YEJIOBEYECTBA;

pacIIUpeHHe OIbITa JEATENbHOCTH OKOJIOTMYECKOM HANpaBIE€HHOCTH Ha OCHOBE
UMeoIUXcs 3HaHUi 1Mo (usuke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

c(OpMHUPOBAHHOCTh ~MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
pa3BUTHs (prU3UUYECKON HAYKH;

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

METANPEAMETHBIE PE3YJIbTATHI

ITo3HaBaTebHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUS



Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyallU3UpPOBATh MPOOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPENICTIATH 1SN JACSITSIIbHOCTH, 33/1aBaTh IMapaMeTPhl U KPUTEPUHU UX TIOCTHKCHUS;

BBISIBJIATh 3aKOHOMEPHOCTH Y TPOTHUBOPEUHS B pacCCMaTPUBAEMbIX (PU3UUYECKUX SBJICHHSIX,

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

BHOCHUTh KOPPEKTHBBI B JICATEIBHOCTh, OIEHUBATh COOTBETCTBHE PE3YJIHTATOB IIEIISM,
OIICHUBATh PUCKH IOCIICICTBUI JESITCIBHOCTH;

KOOPJIMHHUPOBATh ¥ BBINOJHATE PAOOTYy B YCIOBHSIX pPEAbHOTO, BHPTYaJbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX ITPOOJIEM.

Ba3oBrble ucciaenoBareLCKue AeliCTBHSA.

BIIAJICTh HAYYHON TEPMHHOJOTHEH, KIIOUYEBBIMU TMOHATUAMH M METOAAMU (U3UUYECKOM
HAYKH;

BJIa/IETh HABBIKAMHU Y4eOHO-UCCIIEIOBATEIbCKON M MPOEKTHON AESITETHbHOCTH B 00JacTu
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOUCKY METOJOB PELICHHs 3aa4
(U3UYECKOTO CoJIep KaHusl, TPUMEHEHUIO PA3IMYHBIX METO/I0B IMO3HAHMS;

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-CIICJICTBEHHBIE CBSI3M U aKTyaJu3HpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3y €€ peIIeHUs,, HaXOJUTh apPryMEHTHl IS JIOKa3aTelIbCTBA CBOUX YTBEPXKICHUM,
3a/1aBaTh MapaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBATh TOJY4YEHHbIE B XOJE€ peUIeHHS 3a7aud pe3yiabTaTbl, KPUTHUECKU
OIICHUBATDH UX JIOCTOBEPHOCTh, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX YCIIOBHSX;

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

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

YMETh IEPEHOCUTH 3HAHUSA 10 (PU3HUKE B MPAKTUUECKYIO 00JIaCTh )KU3HEAEATETLHOCTH;

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 TOJy4YeHUs WHMOpMAIUU (PU3MUECKOTO COACP)KAHUS U3 MCTOUHUKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYHIECTBJIATh IIOMCK, AaHAJIW3, CHUCTEMATHU3alUIl0 U
MHTEPIIPETANIO UHPOPMALIUK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTaBICHHUS,

OIICHUBATH JOCTOBEPHOCTH H(OPMAITUH;

WCIIOJTB30BaTh CpPENCTBA HWH(POPMAIMOHHBIX W KOMMYHHMKAITMOHHBIX TEXHOJOTHH B
pEIIeHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJCHHUEM
TpeOOBaHUI SPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI, pecypcocOepeKeH s, TPaBOBBIX U
ATUYECKUX HOPM, HOPM HH(OPMALIMOHHON OE€30MMacHOCTH;

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



KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYILECTBIIAThH OOIIEHHE HA YPOKaX (PU3UKH U BO BHEYPOUHOM J1€ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIlM U CMSATYATh KOH(IUKTHI;

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

MOHUMATh U UCIIOJIb30BaTh MPEUMYIIECTBA KOMaHIHOW ¥ MHMBHUIYyaIbHON paboTHI;

BBIOMPATh TEMATUKY M METOJbl COBMECTHBIX NIEHCTBUU ¢ y4€TOM OOIIMX MHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0ro 4jeHa KOJIEKTUBA;

IPUHUMATh LEJIU COBMECTHOM JESITEIbHOCTH, OpPraHUW30BBIBATH M KOOPAUHUPOBATH
JIEUCTBUA 1O €€ JNOCTUKEHHIO: COCTAaBIATH IUIAH JACHCTBUM, PACIpPENENATh POJIM C YU4ETOM
MHEHHUI y4aCTHUKOB, 00CYKAaTh PE3yIbTaThl COBMECTHOH paboTHI;

OILICHMBATh KaYECTBO CBOETO BKJIAJa U KaXKJOr0 YJaCTHHKA KOMaHbl B OOLIUH pe3ysbTaT
1o pa3zpaboTaHHBIM KPUTEPUSIM;

IpejiaraTb HOBBIE IPOEKTHI, OLICHMBAThb WJEHU C MO3UMLUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOM 3HAYNMOCTH;

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

PeryasiTuBHbIe YHUBepPCAJbHbIE y4eOHbIEe T1eiiCTBUS
Camoopranu3amnus:
CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATEIBHYIO JESATENBHOCTh B 00JacTH (U3UKH U
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTABUTH U (HOPMYITHPOBATH COOCTBEHHBIC 3a/1a4H;
CaMOCTOATCIIBHO COCTABJIATH IIJIaH PCIICHUA pvaéTme N Ka4YCCTBCHHBIX 3aJa4, IIJIaH
BBIMIOJTHEHUS] TMPAKTUYECKO paboThl ¢ Y4ETOM HUMEIOUIMXCS PECypCcoOB, COOCTBEHHBIX
BO3MOXKHOCTEH U MPeArouTeHUM;
JaBaThb OUCHKY HOBBIM CUTYyaAllUAM;
pacuIupsTh paMK{ y4eOHOTO TIpeAMETa Ha OCHOBE JTMYHBIX MPEIMOYTCHHI;
JIeNIaTh OCO3HAHHBIM BBIOOP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0si OTBETCTBEHHOCTH 3a
pelieHue;
OLICHUBATh IPUOOPETEHHBIN OMBIT;
crocoO0cTBOBaTh (OPMHUPOBAHMIO W TMPOSBICHUIO JPYAUIIMU B 001acTH (UBHKH,
MOCTOSTHHO TMOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOIHOHAIbHBIH HHTEJLIEKT:
JaBaTb OLCHKY HOBBIM CHUTyalUAM, BHOCHUTHL KOPPCKTUBLI B ACATCIBHOCTH, OLICHUBATDH
COOTBETCTBUE PE3YIIHTATOB IIEJISIM;
BJIa/IETh HaBBIKAMH MMO3HABATENBHON peIeKCUU KaK OCO3HAHUS COBEPILIAEMBIX JEeUCTBUN
Y MBICJUTENBHBIX TPOIECCOB, UX PE3YIbTATOB U OCHOBAHUI;
MCIIOJIb30BaTh MPUEMBI pedIeKCHH JIJIs OLIEHKU CUTYalluu, BBIOOpa BEPHOTO PELICHMUS;
YMETb OLICHUBATb PUCKHU U CBOCBPEMCHHO IPUHUMATD PCUHICHUA 110 UX CHUIXCHHUIO,
MPUHUMATH MOTHBBI U apTYMEHTBI JPYTUX TIPU aHAIHU3E PE3YNIbTaTOB ACATEIbHOCTH;
MPUHUMATH Ce0sl, MOHMMasi CBOM HEIOCTATKU M IOCTOMHCTBA;
NPUHUMATh MOTUBBI U apryMEHTHI IPYTUX IIPU aHAJIU3€ PE3YJIbTAaTOB AEATEIILHOCTH;
pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIIHUOKH.
B npotiecce qoctuxkeHusI TMYHOCTHBIX PE3yIbTaTOB OCBOCHUS MPOTPAMMEI IO (hU3UKE AJIs
YPOBHSI CpeAHero oOIIero oOpa3oBaHus y OOyUYaIOUIUXCS COBEPIICHCTBYETCS SMOIMOHATHHBIN
WHTEIJIICKT, MPEATOIaralonui copMUPOBAHHOCTD:



CaMOCO3HAaHUsI, BKJIFOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOIIMOHAIBLHOE COCTOSHHE,
BUJICTH HAMPABJICHUSI PA3BUTHS COOCTBEHHOU SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOIIb, YMCHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIIOCOOHOCTh aJanTHPOBAaThCS K SMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAMOIICH CTPEeMIICHHE K JOCTIDKCHHUIO TENIM U YCIeXy,
ONTHUMH3M, HHUITUATUBHOCTh, YMEHHUE JICHCTBOBATH UCXO/S U3 CBOUX BO3MOXKHOCTEH;

OMIATHH, BKIIIOYAIOIIEH CIMOCOOHOCTh TOHUMATh 3MOIMOHAILHOE COCTOSIHUE IPYTHUX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHHH OOIICHHUS, CIIOCOOHOCTh K COUYBCTBHUIO M COTICPEIKUBAHUIO;

COIMATILHBIX HABBIKOB, BKIIFOYAIONIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JIOJIbMU, 3a00TUTHCSI, TIPOSIBIISATH UHTEPEC U pa3periaTh KOHQIUKTHL.

INPEJIMETHBIE PE3YJIBTATbBI

K kxoHny o6yuenus B 10 kJjiacce npeIMeTHbIE Pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
oTpaxaTb chOPMUPOBAHHOCTh Yy O0OYUaIOLIUXCSl YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3MKU B (OPMUPOBAHUU COBPEMEHHOM
HAay4yHOW KapTUHBI MHMpa, B Pa3BUTUU COBPEMEHHOW TEXHUKHM U TEXHOJIOTUM, B NMPAKTUYECKOU
JNeITEeIILHOCTH JIFOICH;

YYUTHIBATh TPAHMUIBI TPUMEHEHUS HW3YUEHHBIX (PU3MUECKUX MOJEJIeH: MaTephuallbHas
TOYKa, MHEepLHalbHas cucTeMa OTcuéra, aOCOIIOTHO TBEPJOE TEJIO, MACANbHBIM ra3, MoJenu
CTPOEHMS Ta30B, )KMIKOCTEH M TBEPABIX TE€J, TOUCUYHBIA IEKTPUUYECKUH 3apsii IIPU PELICHUU
du3nUecKux 3a1a4;

pacnio3HaBaTh (PU3NYECCKHUE SBIICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXAaHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOpUM CTPOEHUS BELIECTBAa M 3JIEKTPOJUHAMHKU:
pPaBHOMEpPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHEHHOE MBIM)KEHHE, CBOOOJHOE TMajJeHue Ted,
JBIDKEHUE 110 OKPYXHOCTH, WHEpLUs, B3auMojelcTBue Tei, anddysus, OpoyHOBCKoOe
JBUKEHHE, CTPOCHHE XKUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa TeJl MpH HarpeBaHUU
(oxJ1aXx/1eHNHN), TEIJIOBOE PaBHOBECHE, HCIIApPEHUE, KOHIEHCAIs, IJIaBJIeHUEe, KPUCTAITU3aLus,
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 JIBM)KEHUE, UCIOJb3Ys (PU3MUECKHE BEIUYMHBI: KOOpJMHATa,
IyTh, NEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CHjla, UMITYJIbC Tejla, KHHETHYECKas
SHEprus, NOTEHIMalbHAs HSHEpPrus, MexaHudeckas paldoTa, MeXaHHUYeCKass MOUIHOCTb;, MpHU
ONMMCAHWU TMPABUIBHO TPAKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMBIX BEIMYMH, HX
0003Ha4YeHMsI U €IMHUIIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE TAHHYIO (PU3NYECKYIO BETUUHUHY
C IpYTUMH BEIIMUYUHAMH,

ONMCHIBATh HM3YYEHHBIE TEIJIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SIBICHUS, HCIIOJIB3Ys
¢usznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TEeMIlepaTypa, CpEeAHssl KHUHETHYecKas DSHEprus
XA0TUYECKOTO JIBUJKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHasi CKOPOCTb MOJIEKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHsSI 3HEprusi, padora rasza, KOd(pQHUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU ONMHUCAHUM MTPABUIIBHO TPAKTOBATh (DU3UUYECKHI CMBICI UCIIOIb3YEMbIX BEIUYHH,
uX O00O3HAYeHWS M EIUHHIBI, HAXOIUTh (OPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (PU3NYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;



ONUCHIBaTh M3YYEHHBIC SJIEKTPUUYECKHE CBOKCTBA BEIIECTBA M DJIEKTPUUYECKHUE SBIICHMS
(mporiecchl), UCTIONB3YS (U3UYECKUE BEIMYUHBL: ANEKTPUUYECKUUN 3apsill, dNEKTPUUIECKOEe TOJIE,
HaIpPsSOKEHHOCTh TMOJIS, TOTEHLHMAN, Pa3HOCTh MOTEHIMAIOB; IPU ONHCAHUM TPABWIBHO
TPAKTOBAaTh (PU3UYECKUI CMBICI HCIOJNb3yEMbIX BEJIWYHH, WX OOO3HAUEHUS W EIUHHIIbI;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMU BETUYUHAMU;

aHATM3UPOBaTh (PU3MUYECKHE MPOLECCHl W SBJICHUS, MCIONB3YSd (DU3MUYECKHE 3aKOHBI U
MPUHLMUIBL: 3aKOH BceMUpHOro tarorenus, I, II m III 3axkonbl HproTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKON 3HEPruM, 3aKOH COXPAHEHHUs WMITYJIbCA, IPUHLINI CYNEPIO3ULIUN CUII, TPUHLUIT
paBHOIIPaBUsl MHEPLUUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOEHHUS
BEILIECTBA, Ta30Bbl€ 3aKOHBI, CBSI3b CpPEIHEH KUHETHMYECKOM SHEPIHH TEIIOBOTO JABUKCHUS
MOJIEKYJ C aOCOJNIOTHOM TeMIlepaTypoi, MEpBbI 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUS
JNEKTPUYECKOr0 3apsiia, 3akoH KyioHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BbIpaXEHUE U YCIOBUS (TPaHUILIbI, 00JIACTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MIPUHITUIIBI ICHCTBUS MAIIIUH, TPHOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHl 10 HUCCIIEOBAHUIO (PU3UYECKUX SIBICHUH U MPOIECCOB C
UCIIONIb30BAaHUEM TMPSAMBIX U KOCBEHHBIX HW3MEpEHWil, Mpu SToM  (HOpMyIHpOBaThH
npobnemy/3agady W TUNOTE3y Y4eOHOro OKCIEpUMEHTa, COOHMpaTh YCTaHOBKY W3
MPETIOKEHHOTO 000PYA0BAHNUS, TPOBOJIHUTH OTBIT M (POPMYITHPOBATEH BHIBOIBI;

OCYIIECTBIISITh TMPSAMbIE U KOCBEHHBbIE H3MEpPEeHHs] (U3MUECKUX BEIWYHH, TPU ITOM
BbIOMpATh ONTUMANbHBIN CIOCO0 W3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OIIEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBHCHMOCTH MEXIY (U3MYECKUMH BEJIHMYMHAMH C HCIOJIb30BAHUEM
OpSIMBIX  M3MEPEHM, MPH 3ITOM KOHCTPYHPOBaTh YCTAaHOBKY, (UKCUPOBATH PE3YNIbTAThI
MOJTyYEHHOM 3aBUCUMOCTU (PU3UYECKUX BEIWYHMH B BUJIE TaOIHUI U TpadUKOB, JelIaTh BBHIBOJbI
0 pe3yJibTaTaM HCCIIEI0BaHNUS;

coOnronarh mnpaBuiaa 0O€30MacHOrO TpyAa IMPH NPOBEACHUM HCCIEIOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-UCCIEe0BAaTENIbCKOM UM IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPONCTB U TaOOPaTOPHOTO 000PyIOBaAHUS;

pemath pacu€THblE 3aJayd C SIBHO 33JaHHOM (U3MYECKON MOJENblo, HCIONb3ys
(du3nYecKue 3aKOHbI U TIPUHITUIIBI, HA OCHOBE aHaJIM3a yCIOBHUSA 3a/la4l BBIOMPATh (PU3HUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (POpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOAMTH PAcU€Thl U OLICHUBATH PEAIbHOCTD MOJYYEHHOTO 3HAYeHUS (PU3NUECKO BETHMUNHBI,

pemaTh KauyeCTBEHHBIC 3a/layd: BBICTPAMBATH JIOTUYECKU HEMPOTHUBOPEUMBYIO IIETIOUKY
paccyXJIeHH ¢ OMOpoi Ha U3YUCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SIBJICHUS,

UCIIONB30BAaTh TPU  PEIICHHWH Y4EeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAaIMOHHBIE
TEXHOJIOTUH JUJIsl TOMCKA, CTPYKTYPHPOBAHUS, MHTEPHPETAIMU M TPEICTaBICHUS y4eOHOU W
HAyYHO-TIOMYJSIPHON HWH(OPMAIMK, TOJYYEHHONW U3 Pa3IWYHBIX HCTOYHHMKOB, KPUTHYECCKHU
aHAJIM3UPOBATh MOJIy4aeMyro HH(OpMaIINIo;

MPUBOJUTH MPUMEPHI BKJIA/Ia POCCHUICKUX U 3apYOEKHBIX yUEHBIX-(DU3UKOB B pa3BUTHE
HAyKH, 00BbsICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHA;

WCIIOJIB30BaTh TEOPETHYECKUE 3HAHUS 10 (U3UKE B TIOBCEAHEBHOW JKH3HU IS
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXpPaHEHHMs 3/I0POBbsI U COOIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpere;

paboTaTh B TPYIINE C BBHITIOJHEHUEM PA3INYHBIX COIUATBHBIX POJIeH, TUIAHUPOBATh PaboOTy
TpYONbl, palMOHAJIbHO pacHpeneNsiTh OOS3aHHOCTH U IUJIAaHUPOBATh JEATENBHOCTH B



HECTAHAAPTHBIX CUTYallUsX, aJJleKBaTHO OLEHMBATh BKJAJ KaXKJIOTO W3 YYaCTHHUKOB TPYIIBI B
pelIeHne paccMaTpruBaeMoil MPoOIIEMBI.

K konmy o6yuenus B 11 kJjacce npeaMeTHbIe pe3yiIbTaThl HA 0a30BOM YPOBHE JIOJIKHBI
OTpakaTb C(HOPMUPOBAHHOCTh Y OOYUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh HA MpUMeEpax pojib U MecTo (GU3UKU B (OPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHUPA, B PAa3BUTUHU COBPEMEHHOM TEXHUKHM M TEXHOJIOTHMM, B NMPAKTUYECKOU
JeSITeILHOCTH JIF0/IEH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KAPTHHBI MUPA;

YUUTBIBATh TI'PAHMLIBl TPUMEHEHUS HW3YYEHHBIX (U3UUECKUX MOJENe: TOo4YeUyHbIH
JJIEKTPUYECKUI 3apsl, Jy4 CBeTa, TOYEYHBIM HCTOYHMK CBETa, sJIEpHas MOJEIb aroma,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sI/Ipa MPH PEeLICHUN (PU3UIECKUX 3a]1a4;

pacrio3HaBaTh (U3MYECKHE SBICHUS (IIPOLECChI) U OOBACHATH MX HAa OCHOBE 3aKOHOB
JIEKTPOJUHAMUKY U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEHUCTBUS TOKA, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
UHAYKLIMS, JAEWCTBUE MarHUTHOTO IOJII Ha IPOBOAHMK C TOKOM M JBIXKYILIUICS 3apaf,
AJIEKTPOMAarHUTHbIE KOJIeOaHUs U BOJIHBIL, IPSMOJIMHENHOE pacpOCTPaHEHUE CBETA, OTPaKEHUE,
npejomieHue, uHTepdepeHuus, Iudpakuus W TOJIsIpU3alUs CBeTa, JAUCHEepCUs CBeTa,
doToanekrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBieHUe, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, ECTECTBEHHAs! U UICKYCCTBEHHAsl PallOaKTUBHOCTb;

ONMCHIBATh M3YUYCHHBIE CBOWMCTBA BEIECTBA (DJIEKTPUUECKHUE, MATHUTHBIE, ONTHUYECKUE,
JIEKTPUUECKYIO IMPOBOJUMOCTb PA3JIMYHBIX CPell) U IEKTPOMArHuTHBIE SIBJIEHUS (IIPOLECCHI),
UCTONB3Yys (U3UYECKHUE BEJIUYMHBL: HJIEKTPUYECKHM 3apsil, cuja TOKa, DSJIEKTPUYECKOoe
HaIpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMAIOB, 3JIEKTPOABUKYIIIAs CUIA,
paboTa TOKa, MHAYKIMS MarHuTHOro mnoiis, cuia Ammnepa, cuia JlopeHua, WHIYKTUBHOCTb
KaTyUIKH, SHEPrus 3JIEKTPUYECKOI0 M MArHUTHOIO MOJEH, NMepHoA W 4yacToTa KosiebaHud B
K0JIeOaTeIbHOM KOHTYpE, 3apsil U CHja TOKa B MPOLIECCe TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KosneOaHui, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHJIa JIMH3bI, NPU ONHUCAHUU TPABUIBHO
TpPaKTOBaThb (PU3NYECKUI CMBICI MCIONb3YEMbIX BEJIWYMH, MX OOO3HAUEHHUS U EIUHUIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMH BETMUMHAMU;

OINHUCBHIBATh M3YYEHHBbIE KBAaHTOBBIE SIBIIEHUS W IPOLECCHI, HCMONb3Yys (u3nueckue
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPUOJ TMojypacmnajia, SHEPIrHsl CBSI3U aTOMHBIX SJA€p, NPU ONHUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJIB3YeMbIX BEJIUYMH, MX OO0O3HAUYEeHUs u
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3MYECKYIO BEIMYMHY C JPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HAUEHUE (PU3NYECKON BETMUHHBI;

aHAIN3UPOBATh (U3NYECKUE TMPOIECCHl M SBJICHUS, UCHOIB3Ys (PU3NYECKHE 3aKOHBI U
OPUHLMIBL 3akoH OMa, 3aKOHBI TIOCIENOBAaTEJIBHOIO W MApajUIeIbBHOTO  COEIMHEHUs
IIPOBOAHMKOB, 3aKkoH JDkoyns—JleHna, 3akoH JJEKTPOMarHMUTHOM MHAYKLMH, 3aKOH
MPSIMOJIMHEHHOTO pacpOCTPaHEHHUsI CBETA, 3aKOHBI OTPaKEHUs CBETa, 3aKOHBI IPETOMIICHUS
CBeTa, ypaBHeHHME OWHImTEHHa 11 Qorodrddexra, 3aKOH COXPaHEHHs] HHEPTUU, 3aKOH
COXpPaHEHMsI MMIIYJIbCA, 3aKOH COXPAHEHMs DJEKTPUYECKOro 3apsja, 3aKOH COXpaHEHUs
MaccoBOI'0 4Mciia, MOCTyJaThl bopa, 3aKOH pPaJMOaKTUBHOIO pacmnazna, IpHU 3TOM pa3iIvyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €0 MAaTeMaTU4YecKOe BbIpAaKEHHE U YCJIOBUS (TpaHMIIbI,
00JyacT) IPUMEHUMOCTH;

OINpPEACIATh HAIlpaBJICHUE BEKTOPA MHAYKLIUU MAarHUTHOTO IOJS MPOBOJAHHMKA C TOKOM,
cuibl Ammnepa u cuisl Jlopenna;

CTPOUTH U OIHUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajoM, TOHKOM JIMH30M;



BBINOJIHATh SKCIEPUMEHTHI 110 HCCIEAOBAaHMIO (DPU3MUECKUX SBIEHUH U IPOLECCOB C
UCTOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHUil: mpu d3ToM  (POPMYIHPOBATH
npobiemy/3agady ¥ THUIOTE3y Y4eOHOro OKCIEPUMEHTa, CcoOUpaThb YCTAHOBKY W3
IPEI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILLECTBIIAATh IpPSIMbIE W KOCBEHHBbIE H3MEPEHUs (PU3MUECKUX BEJIWYMH, IPU 3TOM
BBIOMpPATh ONTHMAJBHBIA CIIOCOO W3MEPEHUsT M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCIIEI0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MCIIOJIb30BAHUEM MPSIMBIX U3MEPEHUN:
IPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBATh Pe3y/bTaThl MOJIYYEHHOH 3aBUCHUMOCTH
¢u3nueckux BeIMYMH B BUAEC TaOmMI W TpaduKOB, [enaTh BBIBOABI IO pe3yjibTaTam
UCCIIEJOBAHMUS;

cobuoiaTh IpaBuia 0€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHUM B paMKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIENI0BAaTEIbCKOM U  IMPOEKTHOW JAEATENBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000PYIOBAHUS;

pemaTh pacu€THBIE 3aJa4d C SBHO 33aJaHHON (U3UYECKOM MOJENbI0, HCIOIb3Ys
(du3nyeckre 3aKOHbl M NPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBMS 337a4Ml BIOUpPATh (PU3MUECKYIO
MO/JIeJIb, BBIACHATh (U3NYECKHUE BEIUYMHBI M (OPMYINbI, HEOOXOAMMbIE Ui €€ peLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MYECKON BEIIMYHMHEI,

pemaTh KauyeCTBEHHBIC 3aJayl: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUYMBYIO IICTIOUKY
paccyXIeHUI C ONOPOi Ha U3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKUE SIBICHMUS;

UCMOJIb30BaTh MPH pPEUIEHHH Y4eOHBIX 3a7ady COBPEMEHHblE HH(OpPMAIMOHHbIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAaHWS, MHTEPIIPETAMH W TPEICTAaBICHHUS y4eOHOH W
HAYYHO-TIOMYJISIPHOW HMH(OpMAIMK, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh M0JIy4aeMyl0 HHPOPMALIUIO;

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

NPUBOJIUTH TPUMEPHI BKJIAJa POCCHICKUX M 3apyOEKHBIX YUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, B 00BsSCHEHHE POIIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHH;

UCMOJIb30BaTh TEOPETHUECKUE 3HAHHUA N0 (U3UKE B TOBCEIHEBHOW JKU3HM IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JIJIS
COXPaHEHUsI 3/J0POBBS U COOIIOIEHHS HOPM IKOJIOTUYECKOTO TIOBEICHHS B OKPYKaIOIIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMATIBHBIX POJIeH, IUIAHUPOBATh padoTy
TpYyMNIbl, palMOHAIBHO paclpeneNniaTh O00f3aHHOCTH W IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYallHsiX, aJeKBATHO OIEHWBATH BKJAJ KaXKIOTO M3 YYACTHHKOB TPYIIIHI B
peleHne paccMaTpuBaeMoil MpoOIEeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypchl
Paznen 1. PU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 bubmmoreia LIOK
' ARTHAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXpPaHEHUs B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 OCHOBBI TEPMOMHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHUS BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK

1 EKTpOCTATIR 10 https://m.eds00.ru/7f41bf72
49 [TocTosHHBIN 251eKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK

' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pazgeny 22

[ToBTOpEHME 2

OBIIEE KOJIMYECTBO YACOB I10 68
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nojie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4YecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 5 1 bubnnorexa [HOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 1 bubnuotexa [JOK
' OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 JIEMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMMUU U ACTPOPU3NKHU

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97¢c

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHUIUKU 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropente 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
[ToBTOpEHHE 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPSEMBIE TPEBOBAHMSI K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsieMOro
pe3yJbTara

10.1

10.2

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

JleMoHCTpHUpOBaTh Ha MpUMEpPax pojdb W MecTo (U3UKH B
(GhopMUpPOBaHUH COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH U TEXHOJIOTHUH, B MPAKTUYECKON AEATECIbHOCTH
Jmronen

Y4YuThIBaTh TPAHMIIBI TPUMEHEHUS H3YYCHHBIX (U3HUYECKUX MOJICIICH:
MarepuaibHas TOYKa, WHEPIHANbHAs CHCTEMa OTCYETa, aOCOJIOTHO
TBEPIOE TEJO, UJICATBHBIN ra3; MOAEIN CTPOCHHS I'a30B, KUIKOCTEH U
TBEPABIX TEJI, TOYEYHBIA DJICKTPUUYECKUN 3apsii — MpPU PELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

Pacno3naBath ¢uzndeckue sABJICHHS (IIPOIECCH) U OOBACHATh X Ha
OCHOBE 3aKOHOB MEXAaHHKH, MOJEKYJISIPHO-KHHETHUYECKOW TEOopuu
CTPOCHHSI BEIIECTBA M  DJIGKTPOJAWHAMHUKU: pPaBHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJUHEHHOE JBHKEHHE, CBOOOJHOE IMaJeHHE
TeJd, JABWKEHHE IO OKPYXKHOCTH, WHEpLHs, B3aUMOJCIHCTBUE TeI;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX Tel, M3MEHEHHe oO0bEéMa Teln TMpU  HAarpeBaHUU
(oxJaxeHnn), TEIJIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIMS,
MJaBJI€HUE, KpUCTAJUIM3allus, KWUIIEHHe, BJIAXKHOCTh BO3IyXa,
MOBBIIICHNE JABJICHHS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBSI3b MEXJIy IapaMeTpaMH COCTOSHHS Ta3a B H30MPOIEeccax;

OJICKTPpU3alusA TCI, BSaHMOHCﬁCTBHe 3apaa0B

10.4

10.5

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJb3ys (U3HUECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, IEPEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJla, HMOYJIbC Tela, KWHETHYecKas OSHeprus,
MOTEHIMaJbHasE OSHEprus, MeXaHudeckas pabora, MexaHU4ecKas
MOIIIHOCTb; IIPU OMUCAHUH MPAaBUILHO TPAKTOBATh (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIMYHMH, MX OOO3HAu€HUs M €JAMHHUIIbI, HaXOAWUTH
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3HUECKYIO BEITHMUUHY C JIPYTHMMHU
BEJIMYMHAMU

OnuceiBaTh H3Y4YEHHBIE TEIUIOBBIE CBOMCTBA TEI M TEIUIOBBIE
SBJIGHUS, MCHOJIb3yd (U3MUYECKHE BEJIMYMHBL: JaBJ€HUE rasa,

TEMIICpATypa, Cp€aHsdasd  KHUHETUYCCKAA OHCPrus XaoTUYECKOIo



JNBWKCHUS MOJIEKYJ, CpEJHEKBaJpaTU4yHas CKOPOCTb MOJEKYII,
KOJMYECTBO  TEIUIOTHI, BHYTpPEHHSs dHeprus, pabora Ta3a,
KO3((UIUEHT MOJEe3HOro JeHCTBUS TEIUIOBOIO JBUTATelNsl; INpHU
OIMCaHUH IIPaBUJIBHO TPaKTOBATh ¢buznueckuit CMBICH
HCIIONb3YEMBIX BEIMYMH, UX OOO3HAUEHMS] U €IUHUILbl, HAXOJIUTh
(opMyIIBI, CBSI3BIBAIOIINE JAHHYIO (PH3UYECKYIO BETUYHHY C APYTUMHU

BEJIMYHMHAM

10.6

OnuceiBaTh M3y4yEHHBIE JJIEKTPUUECKHUE CBOMCTBA BEILIECTBA U
JNEKTpUYECKUE  SIBICHUs  (MpoLecChl), HCHONb3Ys  (hU3nUecKue
BEJIMYMHBI: JNEKTPUYECKUN  3apsall,  JJEKTPUUECKOoe  TOJe,
HanpspKEHHOCTh  ITOJIA, IOTEHIMAJl, Pa3HOCTb IOTEHLMAJIOB; IIPU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI HCIIOJIb3yEMBbIX
BEIMYMH, WX OOO3HAUEHHUS U EIUHUIBL, YyKa3blBaThb (HOPMYIIBI,
CBS3BIBAIOIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BEiIn4YnHaMu

10.7

AQHAIM3UPOBATh (U3MUYECKUE TIPOLECChl W  SIBJICHUS, HCIOJB3Ys
¢bu3nvecKkne 3aKOHBI ¥ MPUHIUIIBL: 3aKOH BCEMUPHOTO TsATOoTeHus, I, 11
u III 3akonsl HproTOHA, 3aKOH COXpaHEHUS] MEXaHUYECKOW SHEPruu,
3aKOH COXPaHEHUsl MMITYJIbCa, PUHLUI CYNEPIO3ULIUN CUJI, IPUHLHUII
paBHONpaBUsl HMHEPUUAIBHBIX CHCTEM  OTCYETA; MOJEKYJIAPHO-
KUHETHYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIIOBOIO JIBUKEHHUSI MOJIEKYN C
abCOMIOTHON TemrmepaTypoil, MEpBbId 3aKOH TEPMOJIUHAMUKH; 3aKOH
COXpAHEHUs JJIEKTPUYECKOro 3apsia, 3akoH KymoHa; mpu 3ToM
pasznuyaTh CIOBECHYIO (DOPMYIUPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe

BBIPAKCHUC U YCIIOBUA (FpaHI/II_UpI, O6J'IaCTI/I) MNPUMCHUMOCTHU

10.8

10.9

10.10

10.11

OOBSCHATH OCHOBHBIC TPHUHIIUIBI JCHCTBUS MAaIIWH, NPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iuuaTh yCIOBHS UX 0€30MacHOro

HCIIOJIB30BaHHUA B HOBCG}IHGBHOﬁ KHU3HU

BBIOMHATE SKCIIEPUMEHTHI TI0 UCCIIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB € MCIOJIb30BaHUEM MPAMBIX U KOCBEHHBIX U3MEPEHUH; NpU
aToM (opmyaupoBaTh TpobiemMy (3amady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  YCTAaHOBKY U3  MPEIJIOKEHHOTO

O60py,£[0BaHI/I$I, MMPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

OCYH.[CCTBJBITL npsAMbIC W KOCBCHHBIC H3MCPCHUMA (1)I/I3I/I‘-ICCKI/IX
BCJIMYHH, IIPU 3TOM BBIGI/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HUCITIOJIB30BaTh N3BECTHBIC METObI OLICHKHU HOFpeIHHOCTeﬁ I/I3MepeHI/II\/II

UccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEJIMYMHAMH C



10.12

HCIIOIB30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MUYecKUX BEIMYHUH B BUJE TAOIUIl U rpadHKOB, JAeNaTh BBIBOIBI IO

pe3ybTaTaM UCCICI0BaHNA

CobmrogaTe mpaBmiia 0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
HCCIAEAOBAaHMN B  paMKaxX y4eOHOro DKCIIEpUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C HUCIOJIb30BaHUEM

M3MEPUTENIBHBIX YCTPOUCTB U JTAOOPAaTOPHOTO 00OPYAOBAHUS

10.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HAa OCHOBE aHalIM3a
YyCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOAEb, BBLACIATDH
¢du3nueckrue BENMYUHBI B (HOPMYIIBI, HEOOXOIUMBIC IS ©€ pelIcHWS,
IIpOBOAWTD paCLIéTI)I 1 OOCHHUBATH PCAJIbHOCTD MOJYUYCHHOTO 3HAUYCHUA

(bu3nUecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

11 KJIACC

Pemats Ka4C€CTBCHHBIC 3aJa4u: BBICTpanBaTh JIOTUYCCKH
HCTIPOTUBOPCUUBYIO LCIIOUKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHbI, 3dKOHOMCPHOCTHU U (I)I/ISI/I‘ICCKI/IS SABJICHUA

Hcnonp3oBaTe MNpU  peLICHUMH YY4EOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJCTABICHUS y4yeOHOW U HAy4YHO-TIIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH

AHAIIU3UPOBATD MMOJIY94aCMYHO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH HpHUMEpBI BKJIAJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE HPOIECCOB OKPYKAIOLIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonk3oBaTh TeopeTndyeckue 3HaHUSA MO (DU3HKE B TMOBCEAHEBHOU
KU3HM 11 oOecrieueHns 0€30macHOCTH IpU OOpaIIeHUH ¢ MpudopaMu
U TEXHUYCCKUMU YCTpOI;'ICTBaMI/I, A1 COXPAaHCHUA 30pOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>KaI-OH_[eI\/'I cpeac

PaGoTtate B rpymnme ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PALUOHAIBHO  PAaCHpenessaTh
00S13aHHOCTH U IUJJAHUPOBAaTh JESATENbHOCTh B HECTAaHJAPTHBIX
CUTYyallMsIX, aJIeKBaTHO OLIEHMBAaTh BKJIAJl KaXJIOTO W3 YYaCTHUKOB

IPYINIIBI B pEeLIeHHE pacCMaTPUBAEMON MTPOOIEMBI



Kon
NpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble peaMeTHBIE Pe3yJabTAThI 0CBOEHHS] OCHOBHOM
00pa3oBaTeJbHOM MPOrPaMMBbl CpeIHero 001ero odpa3oBanusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax poilb W MecTo (PU3MKH B
(hopMUPOBAaHUM COBPEMEHHOM HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIBHOCTH

JFO/IEeH, IETTOCTHOCTD U €IMHCTBO (PU3UUECKOM KapTHHBI MUPa
VY4uTBIBaTh I'PaHULIBI IPUMEHEHHUS U3YYEHHBIX (QU3NYECKUX MOZEIEH:
TOUEYHBIN AIEKTPUUECKUH 3apsij, AAepHas MOJENb aTOMa, HYKIOHHAas

MO/IeJIb AaTOMHOTO Sipa MPH peIIeHNH (prU3nIecKux 3aaay

11.3

11.4

Pacnio3naBaths ¢u3uueckue sBICHUS (MIPOLECCH) U OOBSICHATH MX Ha
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOW  (pu3HKwu:
ANEKTpUYECKasi TMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHuTHOE  JCWUCTBUS  TOKa, B3aUMO/ICiCTBHE MarHuTOB,
9JIEKTPOMArHWTHAsE HWHAYKIUS, JEHCTBUE MAarHUTHOTO TIOJNs Ha
MPOBOAHUK C TOKOM U MABMXKYIIMKCA 3apsif, SJIEKTPOMArHUTHBIE
KojeOaHus W BOJIHBI, MPSMOJMHEHHOE PpacHpOCTpaHEHUE CBeETa,
OTpaXeHHEe,  TpeloMiIeHHe, UuHTephepeHIys, Audpakuus u
MOJISIPU3aLMsl CBETA, AMCIEPCUST CBETA, (HOTORIEKTPUUYECKHHA A PPEeKT
(boTtoapdexr), cBeTOBOE MaBleHHWE, BO3HMKHOBEHHE JIMHEHYATOIO
CIeKTpa aToMa BOJOpPOAA, €CTECTBEHHas U  MCKYCCTBEHHAas

PaaOaKTUBHOCTDH

OmnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHMTHbIE, ONTHYECKUE, DJEKTPUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHuWTHbIE SABJIEHUS (TPOIECCHI), HCHOJb3YS
¢usznyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  DJIEKTPUYECKOE  CONPOTHUBIIEHHE,
pasHocTh moteHnumanoB, JJC, pabora Toka, MHAYKIMS MarHUTHOTO
nmosig, cuna Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KaTyILKH,
9HEPrus IEKTPUYECKOTO M MATHUTHOTO IIOJIEH, MEpPHOJ] M 4YacToTa
KosiebaHui B KosieOaTeIbHOM KOHTYpE, 3apsi/i M CHJla TOKa B Ipolecce
rapMOHHYECKHUX 3JIEKTPOMarHUTHBIX Koje0aHui, boxycHoe
paccTosiHue U OINTHUYecKas CHJIa JIMH3BI, MPU OMNHUCAHUU MPaBUIBHO
TPAaKTOBaThb (PU3MUYECKUH CMBICT HCIIOJIB3YEMBIX BEJIHYMH, HX
0003HaYeHMsI U E€OUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJTMUHHY C APYTUMHU BETMYUHAMU
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OnuceiBaTh HU3Y4YCHHBIC KBAHTOBBIC SABJICHUA U IMMPOLECCChI, UCIIOIb3Yys

(bl/ISI/I'-IeCKI/Ie BCIIMYUHEBI: CKOPOCTh JJICKTPOMArHUTHBIX BOJIH, JJIMHA



BOJIHBI MW YacCTOTa CBCTA, SHCPrusd W HMIIYJIbC (1)OTOHa, nepuon
nmoaypacmnaga, OSHEprusgs CBA3M ATOMHBIX AACP;, MHpHU  OIMCAHUU
IpaBUJIbHO TPAKTOBATbH (bH3H“I€CKPII>i CMBICJI UCIIOJIB3YEMBIX BCJIMYHH,
uX 0003HAUYEeHHUA U CAWHUIIBI, YKa3bIBaTb (bOpMy.]'IBI, CBA3bBIBAOIIUE
JAaHHYIO (1)I/I3I/I‘-I€CKYIO BCJIMYUHY C APYI'UMU BCIMYUMHAMMU, BBIYUCIIATDH

3Ha4YCHHE (PU3NYECKON BETUIMHBI

11.6

11.7

11.8

11.9

11.10

AnanusupoBaTh (U3MYECKHE TMPOLECCHl U SBICHHSA, HCIOIb3YS
¢usznyeckue 3aKOHBI M OpUHOUNBL  3akoH Oma,  3aKOHBI
IIOCJIEZIOBATEIBHOTO YW IAPAJLIEIIBHOIO COEAVHEHHsS ITPOBOIHHKOB,
3akoH Jxoynsa — JleHna, 3aKOH 2J€KTPOMarHMTHOM MHAYKIIMH, 3aKOH
HPSIMOJIMHENHOTO PACIIPOCTPAHEHUS CBETA, 3aKOHBI OTPAXKCHUS CBETA,
3aKOHBl  IIPEJIOMJIEHUS  CBETA, ypaBHEHHWE  OUHIUTEHHA  JUId
¢doroadexra, 3aKOH COXpPAHEHUS DHHEPIMM, 3aKOH COXPAHEHUs
UMIIYJIbCA, 3aKOH COXPAaHEHMS DSJIEKTPUYECKOIO 3apsja, 3aKOoH
COXpaHEHUs  MacCcOBOIO  4YMCJa, mocTyinarsl  bopa,  3akoH
PaguMOAaKTUBHOIO pacnajga; IMpH JTOM Ppa3jIMy¥aTh  CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS

(rpanubl, 00J1aCTH) IPUMEHUMOCTH

OHpe,[[eJ'IHTB HaIlpaBJICHUC BCKTOPAa HWHAYKIMKA MAIHUTHOI'O IIOJIA

MIPOBOJIHUKA C TOKOM, CUJIBI AMriepa u cuibl JlopeHia

CTpOI/ITL Hn  OIIHUCBhIBATH I/1306p8.)KCHI/Ie, co3JaBacMoO€ IIJIOCKHUM

3€pKaJioM, TOHKOW JIMH301

BEIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBICHUHN H
MIPOIIECCOB C MCMOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; TPH
3ToM (GOopMyIHpPOBaTh NpodieMy (3anady) M THUIOTE3y Yy4eOHOro
9KCHEpUMEHTa,  coOMpaTb  YCTAaHOBKY M3  TNPEAJIOKEHHOTO
000pyI0BaHUs, TPOBOAUTH OMBIT ¥ (POPMYITUPOBATH BEIBOIBI

OcymiecTBnATh TpsMbIE M KOCBEHHbIE H3MEPEHUs (PU3HMUECKUX
BEJIMYMH, MPH ATOM BBIOMPATH ONTUMAIBHBIA CIIOCO0 HM3MEpPEeHHS U

HCIIOJIB30BaTh U3BCCTHBHIC METO/IbI OLICHKN HOI‘pGHIHOCTGfI I/I3M€p€HI/II\/'I

11.11

HccnenoBath 3aBHCUMOCTH (PU3WYECKUX BEJIUYHMH C HCIIOIH30BAHUEM
NpSIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYHUPOBAThb YCTAHOBKY,
(¢buKcupoBaTh pPE3yIbTATHl IMOJYYCHHOH 3aBUCHUMOCTH (PU3MUECKHX
BEJIMYUH B BHJIC TAOJIUIl M TPaQUKOB, JIeTIaTh BBIBOJBI 110 pe3yjIbTaTaM

HCCIIEI0OBAHUS

11.12

Cob6mogate mpaBuia 0Oe30macHOTO Tpylda IMpH  IPOBEIECHHUU
ucciaeoBaHUM B paMKax ydyeOHOro SKCHepUMeHTa, YydeOHo-

HCCIIEIOBATEIbCKOU U HpOCKTHOf/'I ACATCIIBbHOCTH C HUCIIOJIB30BAHHUECM



U3MEPUTENbHBIX YCTPOHCTB U J1abOpaTOPHOTO 000PYA0BaHUS

11.13

11.14

Pemate pacuérHple 3a/aun ¢ SBHO 3aJlaHHOW (DU3UYECKON MOJIEIBIO,
UCTIONB3Ysl (PU3MYECKUE 3aKOHBI WM TIPUHIIUIBI, HA OCHOBE aHAlM3a
yCIIOBUSL  3a/ladydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb, BBIICIATH
(dbuznmdecKkrue BEMMYMHBI U (POPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHHUs,
MPOBOJIUTH PAcUETHl M OIEHHUBATh PEATHHOCTH MOJYYECHHOTO 3HAYCHUS

(hU3HUECKON BETUIMHBI
Pemrate  KayecTBEHHBIC  3aJauyd:  BBICTPAMBaTh  JIOTHUYECKH
HEMPOTUBOPEUYMBYIO IIETIOYKY PACCYKICHUN C OMOPON HAa M3yYCHHBIC

3aKOHBI, 3aKOHOMEPHOCTH U (1)I/I3I/I‘ICCKI/I€ SIBJICHUSA

11.15

Hcnonp3oBaTh MNpH  pelICHMH Y4eOHBIX 3aJad  COBPEMEHHBIC
MH(GOPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpETalMi M IpPEeJICTaBICHUs y4yeOHOM W HayuyHO-IOIYJIIPHOM
nHpOpMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHUYECKH

aHAIM3UPOBATh NOTY4aeMyI0 HH(POPMAIHIO

11.16

11.17

11.18

OOBSACHATh MPUHLUIBI AEHCTBHUS MAaIIUH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3jinyarh YCIOBUS HX OE30MACHOTO HCHOJIb30BAHUS B

HOBCCHHGBHOﬁ KHN3HU

[IpuBoaUTE TpUMEpHl BKJIaJa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPYKAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHI

Hcnonp3oBaTh TeopeTndyeckue 3HaHUSA MO (PU3HKE B TMOBCEAHEBHOU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHuH ¢ IpudopaMu
U TEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXPAaHCHUA 30pPOBbA U

CO6J'II-OILCHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBECACHHUS B Opr>I(aI-OH_[eI\/'I cpeaec

11.19

PaGotath B rpymnme ¢ BBIIOJIHEHHEM DPA3IMUYHBIX COLMAIBHBIX POJIEH,
IUIaHUpOBaTh ~ paboOTy  TPYINIbl,  pPalUOHAIBHO  PACHpENeNATh
0053aHHOCTH ¥  IUIAHUPOBATh JESATEIBbHOCTh B  HECTaHAAPTHBIX
CUTyallMsX, aJeKBaTHO OLEHMBATh BKJIaJ KaXIOr0 W3 YYaCTHHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMOil poOIeMsl



ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

KMHEMATHKA

2.11

2.1.2

2.1

2.1.3

®uzuka — Hayka o mnpupone. Haydnwie
METO/bI MTO3HAHUS OKpY:karomiero mupa. Poib
JKCIIEpPUMEHTa M  TEOpHUH B  Ipoliecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pr3nke

MonenupoBanue (GU3MYECKUX SBICHUA U
npoueccoB. Hayunsie runoressl. Puznueckue
3aKOHBI U TEOpHUH. ['paHULIBl TPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHuun
cooTBeTCTBUS. Ponb m MecTto (U3HKH B
(hopMupOBaHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B PaKTUYECKON

NEeITEeIbHOCTH JII0ACH

MEXAHUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENLHOCTh
MCXaHHUYCCKOIo ABHKCHMA. Cucrema otcuéra.

Tpaexropus

[lepemenienue, cKOpoCcTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) M YCKOpPEHHE
MaTepUaJIbHOM TOUYKHM, UX MPOEKIHMH Ha OCH
CUCTEMBI KOOpJAMHAT. Cnoxenue

MIEPEMELICHUH U CIIOKEHUE CKOPOCTEN

PaBrOoMepHOE u PaBHOYCKOPEHHOE
MPSIMOJIMHENHOE JIBUKECHUE. I'paduxu
3aBUCUMOCTHU KOOPJMHAT, CKOPOCTH,
YCKOPEHMH, yTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

2.14

CBoOoaHOe nasieHne. Y CKopeHue cB00OTHOTO

naJieHus




2.15

KpuBonuneiinoe naBwkeHue. PaBHOMepHOE
JABHUKCHHUC MaTepI/IaJIBHOf/'I TOYKHU 10
OKPYXKHOCTH. YTJIOBasi CKOpPOCTb, JIMHEHHas
CKOpPOCTb. ITepuon U qacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

Texuuueckue YCTPOMCTBA: CIIUJIOMETP,
JIBIKEHUE CHAps/IOB, IIEMHBIE U PEMEHHbIC

nepeaavn

2.1.7

[IpakTrueckue paboTHI. Nsmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY IMYTAMHU, TPOHICHHBIMU
TEJIOM  3a  IOCJIEJOBATEIbHbIE  paBHbIC
MIPOMEXYTKH BPEMEHH IPU PAaBHOYCKOPEHHOM
JIBIDKEHUM C HAa4YaJIbHOM CKOPOCTHIO, paBHOM
HyIt0. V3yueHue OBUKEHHS [IapuKa B BSI3KOU
KUJIKOCTU.  V3yueHue  ABWKEHUS — Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

2.2

JIMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCHUTEIBLHOCTHU T"annes.
IlepBriii 3akoH HeroToHa. HWMHepruansHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. [IpuHiun cyneprno3unuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HbploTOHa U1 MaTepHalbHOU
TOYKM B HHEPUUAIBHOM CHCTEME OTCYETa
(UCO). Tperuit 3akoH HpioroHa mms

MaTCpraJIbHBIX TOUCK

3aK0H BCEMUPHOTO TATOoTeHUs. CHiia TSKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe tpenue. Cunma TpeHUs
CKOJIbKEHUS M CHJla TPEHUS  IOKOS.
Koaddumnment tpenus. Cuna conpoTHBICHUS

IIpH ABUKCHUU TEJIa B ) KUAKOCTH HUJIA I'a3C

2.2.7

HOCTyHaTCJIBHOC " BpallaTCJIbHOC JIBUKCHHUC



a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHUJIbl OTHOCUTEIBHO OCH BpAlllEHHS.
[Inedo cuibl. YcnoBus paBHOBECHUS TBEPAOTO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOfICTBa: IIOAIIMITHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTuueckue paboTel. M3yuenue nBHKEHUS
Opycka 1O HaKJIOHHOM IUIOCKOCTH TOJ
JEMCTBHEM HECKONbKUX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YIPYTOCTH, BO3HHUKAIOIIMX
B nedhopMHUpyeMONl MpYyKUHE U PE3UHOBOM
oOpa3iie, OT BEIMYUHBI UX JedopMaluu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

TCJa, UMCIOIICTO OChb BPaIlllCHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

NMmnynsc MarepuanbHOM TOYKH, CHCTEMBI

231 MaTepUaabHBIX TOuYeK. MMOynsc Cuiibl U
M3MEHEHHE UMITYJIbCA TeJla
232 3akoH coxpaHeHus wumnyiasca B HCO.
o PeakTuBHOE ABUKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckas sHeprus MaTepuanbHON TOUKH.
- TeopeMa 0 KHHETHYECKON YHEPTUH
[lorenumaneHast sHeprusg. IloTeHuuanbHas
236 SHEprus yIpyro nehopMHUpPOBAHHON
- npyxunsl. lloTeHuManbHas dSHeprus Tena
BOJIM3U OBEPXHOCTH 3eMIIU
[ToreHnanpHble W HEMOTCHIIMATBHBIE CHIIBL.
CBs3b  pabOThl HEMOTEHIMAIBHBIX CHII C
2.3.7 W3MEHEHUEM MeXaHUYeCKOM SHEPrUU
CHCTEMBI TeJl. 3aKkoH COXpaHEHUS
MEXaHWYECKON IHEPTUn
2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuuecknue yCTpONCTBA: JIBHKEHUE PAKET,

BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTsl. M3ydenue cCBs3M
CKOpPOCTEM Tel MpU HEYIpyroM yzaape.
HccnenoBanme cBsi3u  pabOTBI  CHIIBI €

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBBI MOJIEKVJISPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUH. BpoyHnoBckoe
neuxenue. Iuddysus. Xapakrep ABHKEHUS U

B3aMMO/JICHCTBHUS YaCTUL] BEILIECTBA
Mopgenu cTpoeHus Ta30B, KUAKOCTEH U
TBEPABIX TEel W  OOBSICHCHHE  CBOWCTB

BC€IICCTBA HA OCHOBC 3THUX MOHeHeﬁ

3.13

3.14

Macca wmonekyn. KonudectBo BemiecTsa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u e€

n3Mepenue. [llkana remneparyp Lienscus

3.15

Mopnens  upeanpHOoro  rasza.  OcHoOBHOe
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O Ir'a3a

3.16

AbGcoioTHas TeMrepaTypa Kak Mepa cpeaHen
KMHETUYECKOM dHEPTUu TEIUIOBOTO JIBHKEHUS

yactul] ra3a. lllkana remnepatyp KensBuna

3.1.7

VpaBuenue Kianeitpona — Mengeneesa.

3akoH /lanbTOHA

3.18

I"a30BBIE 3aKOHBI. I/I3OHpOI_IeCCH B NACAJIbHOM
ra3€¢ C IIOCTOSIHHBIM KOJIMYECCTBOM BCIIICCTBA.

u30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue YCTpPOUCTBA:! TEPMOMETD,
OGapometp
[Ipaktuueckue pabotel. M3mepenue wmacchl

BO3yXa B KJacCHOM KoMHaTe. McciaemoBaHue



3.2

3aBUCUMOCTH MEXKOY MapaMEeTpaMu COCTOAHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJNMHAMUKN

TepmoauHaMmuueckass cucreMa. BHyTpeHHs
3.2.1 SHEPTHsl TEPMOJUHAMHYECKOM CHCTEMBI U

CcocoObl €€ U3MEHEHUS

322 KomuyectBo Temotsl u pabora. BHyTpeHHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Bunel Temnonepegauu: TEIIONPOBOIHOCTD,
323 KOHBEKLIMs, U3lydeHue. TeroéMKOoCTh Tena.
YienpHas TEIIOEMKOCTh BeliecTBa. Pacuér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3aK0oH TepmonuHamMuku. [Ipumenenue
>y IIEPBOI0O 3aKOHAa  TEPMOJMHAMUKH K
usonporeccam. ['padudeckas UHTEpHpeTaUs

paboThI Taza

TermoBble MamwuHbl. [IpuHOMOBL  HECTBHS
TEIUIOBbIX MamuH. [IpeobpazoBanust sHepruu
3.25 B TEWIOBBIX MammHax. Koagpdunment
nonesHoro  geiicteust  (manee —  KIIJ)

terioBor MamuHkl. [{uki Kapuo u ero KII/]

Bropoit 3aKOH TEPMOJMHAMUKH.
326 HeoOpatumocTs mpoiieccoB B MPHUPOJIE.
TertoBeie JIBUTATEIH. DKOJIOTHYECKUE

HpO6JI€MLI TCIINIOOHCPIrCTUKHA

TexHuueckue yCTpoICTBa: JIBUTaTeINb
3.2.7 BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAUJIBHHUK, KOHAUTTUOHECD

328 [IpakTuueckue padotsl. 3mepenue ynenbHON
TEMJI0EMKOCTH

3.3

AT'PEI'ATHBIE COCTOAHNMA BEILIECBA. ®A30BbIE ITEPEXO/IbI

[TapooGpazoBanue u koHaeHcaus. Mcmapenne
3.3.1 u KHIICHUE. V nenpHas TEIUI0Ta

napooOpa3oBaHus. 3aBUCUMOCTb TeMIIepaTyphbl



KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIoTHAS M OTHOCUTENbHAS BIIAXKHOCTD

Bo3ayxa. HacelmeHHsIi nap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHbie Tena. AHHM3OTPONHS  CBOWMCTB
KPUCTAJLJIOB. Kunkue KpHUCTaJUIbI.

CoBpeMeHHbIE MaTepHalibl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpUuCTallIn3alus. Vz[eana;I

TeruioTa miasneHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuueckue ycTpoHCTBa: THMIPOMETp U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MIOJTyYeHHs COBPEMEHHBIX MaTepHalloB, B TOM
yyclie HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU
[IpakTueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

4.1.2

4.1.3
414

415

DnekTpu3anus Tel. DIeKTpuyecKuil 3apsa. [[Ba
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBoaHMKH, TUDIIEKTPUKU u
MOJIYTIPOBOJTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumogpeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe  mnose.  Hampsok€HHOCTH
INEKTPUUYECKOTO TOJISL. [punanun
cynepno3unuu.  JIuHUM — HaNpsSKEHHOCTH

QJICKTPHUYICCKOIO T10JIA

4.1.6

4.1.7

PaGora cwun SJICKTPOCTATHUYCCKOI'O  IIOJIA.

ITorennuan. PasHOCTE IOTEHITHAIIOB
[IpoBOIHUMKM WU JHAJIEKTPUKH B MOCTOSTHHOM
JJIEKTpUYECKOM  moje.  Judnexrtpuueckas

MMpOHUIIACMOCTDb

4.1.8

ONEKTPOEMKOCTD. Kongencarop.



4.2

OneKTpOEMKOCTh  IIOCKOTO  KOHJAEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOMCTBAa:  BIEKTPOCKOIL,

OJICKTPOMETP, OJJICKTPOCTATUYCCKAsA 3allluTa,

419
3a3eMJICHHE DJIEKTPOIpPUOOPOB, KOHIACHCATOD,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTuueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

IIOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAHUA IIOCTOAHHOI'O

421 aneKTpruyeckoro Toka. Mcroununku toka. Cuna
Toka. [TocTosHHBII TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka Lenu
r DJEeKTPUYECKOe COMPOTHBIICHHE. Y IENBbHOE
o COIMPOTHUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuiesibHoe,
o CMEIIaHHOE COCTMHEHNE TIPOBOTHUKOB
Pabota anexrpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MOoONIHOCTb 3JEKTPUYECKOTO TOKA
anekTpoaBmxkymas cuna (manee — DJC) u
427 BHYTPEHHEE COMPOTUBICHUE UCTOUYHUKA TOKA.
o 3akoH Owma g TONHOW  (3aMKHYTOH)
anekTpuueckoi nenu. Kopotkoe 3ambikaHue
DNeKTpOHHAas MIPOBOJUMOCTb TBEPIBIX
128 METAJUIOB.  3aBHCUMOCTH  COIPOTHUBIICHHS
o METaJUIOB oT TeMIIepaTyphbl.
CBepXIpoBOINMOCTh
429 OnekTpryecknii Tok B BakyyMe. CBoiicTBa
o AJIEKTPOHHBIX ITYYKOB
[TomynpoBOAHUKH. CoOcTBeHHas u
4.2.10 puMecHast MIPOBOJIUMOCTH

TOJYIIPOBOAHUKOB. CBoiicTBa p-n nepexona.



[TonynpoBoIHUKOBBIE TPUOOPHI
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DJIEKTPUYECKUH  TOK B JJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLIALHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KUIIACC

Kon Koanposepsiemoro
pasziena 3JIeMEeHTa

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOsITeIbHBIT W HECAaMOCTOSTEIbHBII
pa3psan. PasnuuHble TUIIBI CaMOCTOSATEIBHOIO

paspsaa. Monaus. [1nasma

TexHuueckue YCTPOMCTBA: aMIIepmeTp,
BOJIBTMETP,  pEOCTaT, HCTOYHUKH  TOKaQ,
JJIEKTPOHATPEBATEIIbHBIC npuOopHI,
JIEKTPOOCBETUTENIbHBIE PUOOPBI, TEPMOMETP
CONIPOTHUBIICHN, BaKyyMHBII M0/,
TEPMHUCTOPHI u (doTope3ucTopsl,

HOJIprOBOIIHI/IKOBI)If/'I Auoa, raJlbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIIaHHOTO COEANHEHMSI PE3UCTOPOB.

N3smepenne OJIC wucToyHMKa TOKa M €ro
BHYTPEHHETO comnpoTuBieHus. HaOmogeHue

QJICKTPOJIMN3a

IIpoBepsiemble 371eMeHTHI COACPKAHUS

4

SJIEKTPOAMHAMUKA

MAT'HUTHOE ITOJIE. SJIEKTPOMAI'HUTHA S UHAYKIWA

43.1

4.3

4.3.2

[locTrostHHBIE MaruuTbl. B3ammojuelcTBue

IIOCTOSIHHBIX MAarHuToOB

MarauTtHoe mone. BekTop MarHuTHOM
nHAyKuu.  [IpuHIun — cynepro3uuuu.
JIuaum MarHuTHOM wWHAYKIMU. KapTuHa
JUHUM  MArHUTHOM  MHAYKIUU  TOJA

IIOCTOAHHBIX MarHuTOB



MarauTHoOe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

4.33 MPOBOJIHMKA, KAaTYIIKH C TOKOM. OTmbIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HAalpaBJIEHUE
Cuuia Jlopenua, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHue  3apspDKEHHOM — 4acTUIBI B
433 OJHOPOJHOM MArHMTHOM mone. Pabora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
4.38 unaykuun Oapanes
BuxpeBoe »snekrpuueckoe mnone. IC
WHIYKIUA B TIPOBOJHUKE, JBIKYIIEMCS
4.3.9 MOCTYNaTeNbHO B OJJHOPOJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
43.11
O/1C camonHayKIIMU
DHeprusi MarHUTHOTO TMOJS KaTyIIKH C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMArHUTHOE I10JIE
TexHuueckue  yCTpPOMCTBA:  MOCTOSIHHBIE
MAarHHTEI, AJIEKTPOMATHUTHI,
4.3.14
3NEKTPOABUTATEb, YCKOPHUTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTnueckue paboTHL. Nsyuenne
MarHUTHOTO TOJs KaTyIIKH C TOKOM.
4.3.15 Uccnenosanne neiicTBUSI  HOCTOSHHOIO

MaravTa Ha paMKy C TOKOM. HccnegoBanue

SABJICHUS 3H€KTpOMaFHHTHOfI HHAYKIOUHA




KOJIEBAHMA 1 BOJIHBI

5.1

MEXAHUYECKUE U ODJIEKTPOMAI'HUTHBIE KOJIEBAHUS

5.11

5.1.2

Konebarensnass cucrema. CBoOOIHEBIE
kojeOanus. ['apMoHHMueckue KoyieOaHUs.
Ileprion, uacrtora, amiumatyna u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

MasaATHHK

5.1.3

YpaBHEHHE TapMOHUYECKHX KOJICOaHUA.
Kunematnueckoe 51 JTAHAMUYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

5.14

5.15

[IpeBpamenue SHEPIrUH pu
TapMOHHYECKUX  KOJEeOaHUSsX. CBs13b
aAMIUTUTYIbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMHu KosieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarensubiit  koHTYp.  CBOOOIHBIC
AIIEKTPOMAarHUTHBIE KoJIeOaHMs B
UJCUIBHOM  KOJIe0aTeJbHOM  KOHTYpE.
Ananoruss MeXJay MEeXaHW4YeCKUMU U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMHU.

®opmyina TomcoHna

5.16

5.1.7

3akoH COXPAHCHUS DHEPTUU B UACAIIBHOM

KoJe0aTeIbHOM KOHTYpE

BoinykeHHBIE MEXaHUYECKUE KOJieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
BoinyxxneHHbie JJIEKTPOMAarHUTHHIE

KOJICOaHUS.

5138

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

HepeMeHHBIfI TOK.

5.1.9

MomHocTb [IEPEMEHHOTO TOKA.
AMIUINTYIHOE W AEHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepegaya



5.2

U MOTpeOseHne 3JIEKTPUUECKON HSHEPTUu.
DKOJIOTUYECKUE PUCKU MPU MPOU3BOJICTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HHU

5.1.11

TexHudeckue yCTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepenad

5.1.12

[Ipaktnueckue pabotel. HccnenoBanue
3aBUCHMOCTH TEPHOJa MaJbIX KOJICOaHMIA
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0O TOKa B
HeNu U3 MOCJIENOBATeIbHO COEAMHEHHBIX

KOHJIEHCAaTOopa, KaTyLIKU U pe3UcTopa

MEXAHUYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbI

521

5.2.2

Mexanuueckue BOJIHBI, yCIOBHUS
pacnpoctpanenus. Ilepuon. Ckopoctb
paciupocTpaHeHus M JJUHA  BOJIHBL
[lonepeunsle ¥ MPOIOJIbHBIE BOJIHBI

WNuTtepdepenuus u TG paKIus

MCXaHHUYCCKUX BOJH

5.2.3

524

3Byk. CkopocTh 3Byka. ' poMKOCTH 3ByKa.

BricoTa Tona. TemMOp 3Byka

ONEeKTPOMarHUTHHIE  BOJIHBIL. Y CJIOBHUSA
U3JIy4CHHUs]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmMHuas opuenrtanusa Bektopos E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyMC

5.25

5.2.6

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CropocTb
AJNIEKTPOMArHUTHBIX BOJIH

Hlkana AJIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

HpI/IHLII/IHBI paaruoCBiA3 U TCIICBUJACHUA.



5.3

OIITUKA

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, yJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE W MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

[IpsAMosMHEHOE pacIpOCTpPaHEHUE CBETa

B OJIHOpOJHOM cpee. JIyu cBera

5.3.2

5.3.3

5.34

5.35

Otpaxxenue cBera. 3aKOHBl OTPaKEHHUS
ceta. [locTpoenue m300paxeHuii B IJIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOTIOTHBIH roka3areiib
MIPEJIOMJIICHUS

[Tormoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN Yroa MOJTHOTO BHYTPEHHETO
OTpaKEHUS

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonie M paccerBarolIfe JUH3BI.
Tonkasg nunH3a. DOKYCHOE pACCTOSHHE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenne n300pa>keHUi B COOMPAIOTIINX
U pacceuBarolux JuH3ax. Dopmyna
TOHKOM JHWH3BL. YBEIMYECHHE, JIaBacMoe

JIMH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNnrepdepentiuss  cBera.  KorepeHTHBIE
HCTOYHHUKHU. YcmoBus HaAOIIOICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB



HMudpakuus  cBera.  JludpaxuuonHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
5.3.9 MaKCHUMYMOB npu NaJCHUN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWCTBA: OYKH, JIyIa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MMKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OITHKA, TU(ppaKInOHHAS peeérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd MPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
5.3.12 i} i
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6monenue nucnepcuu ceeta

RJIEMEHTHI CIIELIUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'paHunel NPUMEHUMOCTH  KJIACCUYECKOU
MEXaHUKH. ITocTynatel TEOPUHU
6.1 OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMECHHOCTH.
6.2 3amemsieHHe BpPEMEHH U COKpaAIlleHUe
JUTUHBI
6.3 DHeprus U UMMNYJIbC CBOOOIHOMN YaCTHIIBI

CBs3b Macchl C PHEpruedl W HUMIYIbCOM
6.4 CBOOOMHOM YacTUIbl. OHEPrusi IOKOA

CBOOOIHOI YaCTHULIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBI KBAHTOBOM OIITUKN

®otonbl. Popmyna [Inanka cBs3u >HEPTHN
7.1 7.1.1 ¢oroHa ¢ ero wyactoTod. ODHeprus u

UMITYJIbC GOTOHA

7.1.2 OtkpsiTue U uccneaoBanue pororddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Omeritet - A CroneroBa.  3aKkoHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotordpdekra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XHUMHUYECKOE JICVCTBUE CBETA
TexHuyeckue ycTpoicTBa: (OTOIIEMEHT,

(dhoTomaryuk, COJIHEUHAas Oarapes,

CBETOAHNO

CTPOEHME ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
noriomeHue (GOToOHOB Impu  Iepexofe
aToOMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHeEM

QHCPIvur aTOMa BOAOpOJ1a

7.2.3

724

Bomnnosrle cBoiicTBa yactull. BOmHBI g€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CroHTaHHOE U BBIHYKACHHOC H3JTY4YCHHUC.

YcTpoiicTBO M MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpPOMCTBA: CHEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Mertoasl Ha6J'IIOI[eHI/I}I U perucrpanuu

OJIEMCHTAPHBIX YaCTHUI]

OTKpbITHE  PAAMOAKTUBHOCTH.  OIBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTuUBHOTO  m3nydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. BriusHue

PaaAnOaKTUBHOCTHU HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsan snapa. MaccoBoe 4uciio

siapa. M3oTonsl

Anbda-pacna. DJIEKTPOHHBIN u

MO3UTPOHHBIA  OeTa-pacnas. I'amma-
7.3.4
U3ITyYCHHUE. 3aKOH  paJAMOaKTUBHOIO

pacmaga

OHeprus CBA3M HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleleHHE U CHUHTE3

7.3.6
sep

S nepHbrit peakTop. TepMosiiepHbIi

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIIEPHOM  SHEPreTHKU.  DKOJOTMYECKHE

ACIEKTHI SIAEPHONU DHEPIETUKU

OnemeHTapHble  4acTUlbl.  OTKphITHE
7.3.8 MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCcTpOMCTBa:  JO3UMETP,
7.3.9 KaMepa BuibcoHa, SIOEpHBIM  peakTop,

aToMHas 6om0a
[Ipaktnyeckne pabotel. McciemoBanue
7.3.10 TPEKOB YaCTHIL (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

81 Bun 3Bé3mnoro Heba. Co3Bes3nmus, spKue

3Bé3}IBI, IJIaHETHI, UX BUAUMOC IBUKCHUC

Comgeynas cucrema. IlmaHeTsl 3eMHOI

8.2
rpynnsl.  [ImaHeTsl-TUraHTBl M KX



8.3

CIIYTHUKH, KApPJIHUKOBBIC IIJIAHCTHI. Mamngie

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPUCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3aUMOCBSI3b. Juarpamma
«CTIEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOCJIENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Buytpennee crpoenue 3B€31. CoBpeMeHHbIE
MPEACTaBICHU O  TMPOUCXOXKACHUH U
sBomonn ComnHLA U 3BE31. DTanbl JKU3HU

3BE3]T

8.7

8.8

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHasgs  crpykrypa  [amaktuku,
pacmpenesneHue 3BE3N, Tra3a U IBUIN.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuke. Ilnockas u  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn Xab6na. Pasz0eraHue ranakTuK.
Bospact u pamuyc BcenmeHHol, Teopus
bonpmoro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménnsie mpobiieMsl

ACTPOHOMUHU



YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

Vyeonuk «duzuka» Mskumes ['.5. byxosues b.b.

Kupk A.A. CaMmocTosITeIbHBIC U KOHTPOJIbHBIE paOOTHI. |

METOANYECKHUE MATEPHUAJIBI 1JIs1 YYUTEJIA
Kontposb 3HaHu#, yMeHHI 1 HaBbIKOB yuarmuxcs 10-11 kmaccoB. ba3oBbiii v TpopUITBHBIN

YPOBHHU.
HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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