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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpOBHS Ha YPOBHE CpEIHEro oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE NOJOXEHHH M TpeOOBaHMII K pe3yabTaraM OCBOEHHS OCHOBHOMU
obOpasoBarenbHOl Tmporpammbl, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOil paboueil mporpaMMbl BOCIUTAHHMA M KOHLENIMM TPETOAaBaHUS yueOHOTO
npeamera «®Puszmka» B o0Opa3oBaTeIbHBIX  OpraHu3amusx Poccuiickoii ~ dDenepanuu,
peaTn3yoX OCHOBHBIE 00pa30BaTeIbHbIC TPOrPaMMBI.

Copnepxanue nporpamMMbl 10 (UM3MKE HampaBleHO Ha (OPMUPOBAHHE €CTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOyuaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATENbHOCTHOrO noaxoaa. IlporpaMma no ¢usuke cooTBETCTBYET
tpeboBanusM PI'OC COO k mIaHUpPYyEeMbIM JIMYHOCTHBIM, IIPEIMETHBIM U METalpeIMETHBIM
pesyibTaraM OOYYeHHs, a TAaKKe YYUTHIBAET HEOOXOAMMOCTb pealu3alid MEXIPEIMETHbIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMHM YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU HAa YPOBHE CPEIHEro oO0Iero odpa3oBaHus, MJIaHUPYEMble
pe3ysibTaThl OCBOEHHUS Kypca (U3UMKU: JIMYHOCTHBIE, METAalpeAMETHbIE, IpeIMETHbIe (Ha
0a30BOM ypOBHE).

[Tporpamma o (usmnke BKIIOYAET:

IUIAHUPYEMble pPe3yJbTaThl OCBOGHMSA Kypca (U3MKM Ha 0a30BOM YpOBHE, B TOM 4YHCIIE
IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;
coJepkaHue yueOHoro npeamera «Pu3uka» no rogam o0yyeHusl.

®du3nka Kak Hayka o Hanbosee o0IMX 3aKOHaX MPUPO/IbI, BEICTYIAsI B KAUECTBE Y4€OHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIJ B CHUCTEMY 3HaHUI 00 OKpy»XKarolleM MUpe.
IkonbHBIA Kypc (HU3UKH — CHCTEMOOOPA3yIOUIMA Ui E€CTECTBEHHO-HAYYHBIX Y4eOHBIX
IPEIMETOB, TOCKOJIbKY (PU3HUECKUE 3aKOHBI JIS)KAaT B OCHOBE IPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHEH, Ouonorueit, gusmueckoir reorpadueir u actpoHoMuer. Mcnonab3oBaHWE W aKTUBHOE
OpUMeHeHHe (U3MYeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJIOTUH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS KOCMOCA, TIIOJIyYEHHS] HOBBIX
MaTepHaJoB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. Mzyuenue puU3nKu BHOCUT OCHOBHOW BKJIAJ] B
(dbopMHUpOBaHNE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aroImuxcs, B GOpMUPOBaHUE YMEHUI
IPUMEHATh HayYHbII METO]I TO3HAHUS NPH BBIOJTHEHUN MU y4eOHBIX MCCIIEJOBAHUH.

B ocHoBy kypca ¢u3uku 1711 YpoBHS cpeHero oOmiero oOpa3oBaHusl MOJIO0XKEH Pl UCH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUU C HEHM KypC SBJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYAET KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUU ¢ Hell MaTepuai Kypca (U3UKH 00bEIUHEH BOKPYT
¢usznueckux Teopuid. Begymmm B Kypce sBIseTcss (OpMUpOBAHUE MPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pPHUH, BELIECTBE U TOJIE.

Hoes eymanumapuzayuu. E€ peanusanus mpenmnosiaraeT UCHOJIb30BaHUE I'YMaHUTAPHOIO
noTeHIMansa GU3NIECKOil HayKu, OCMBICIIEHUE CBSI3U Pa3BUTHS (DU3UKU C Pa3BUTHEM OOIIECTBa,
a TaKke ¢ MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU U KOJIOTHYECKUMU TIpodIeMaMH.

Hoes npuxnaonou nanpaenrennocmu. Kypce Gu3nku nmpeanosaraet 3HakOMCTBO € IIUPOKUM
KPYTrOM TEXHHUYECKHX U TEXHOJOTUYECKUX MPHUJIOKEHNN U3YUYEHHBIX TEOPHIl U 3aKOHOB.

Hoes sxonocuzayuu peanusyercss IMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJCpKaHMUA,
MOCBSIIEHHBIX IKOJIOTUYECKUM TMpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C Pa3BUTHEM
TEXHUKU M TEXHOJIOTUH, a TaKKe 00CyXIeHUS MpoOIeM palliOHaIbHOTO MIPUPOJIONIONIE30BAHUS U
HKOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTaMHU Kypca (PU3MKH Ha YpOBHE CpeaHero oOIiero odpa3zoBaHUs
ABIAIOTCA (pu3nyeckue Teopuu ((GOopMUpOBAaHUE TMPEACTABICHUI O CTPYKTYpe IOCTPOEHUs
¢usmueckoil TeopuH, poiau (yHIAMEHTAIbHBIX 3aKOHOB W TPUHIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPUPOJE, TPaHUIaX MPUMEHUMOCTH TEOPHi, JJIsl ONHCAaHUS €CTECTBEHHO-
HaY4YHBIX SIBJICHUI U POIIECCOB).




CuCTeMHO-IeATETbHOCTHBIN MOAX0 B Kypce (PU3MKHM peamn3yeTcs Mpexkae BCero 3a CUéT
OpraHMu3aIy IKCIEPUMEHTAIbHON NesATeNbHOCTH oOyuatoniuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKN — 3TO UCMOJIB30BAHUE CHCTEMBl (PPOHTAIBHBIX KPATKOBPEMEHHBIX SKCIEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mporpamMme 1o (usnke oOBEAMHEHBI B OONIUMH CIHCOK
YUYECHHUECKUX NPAKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeYHE JIaOOpaTOpHBIX padoT,
MPOBOAMMBIX JJII KOHTPOJS U OLEHKH, OCYIIECTBISIETCS Y4YacTHHKaMH 00pa30oBaTelIbHOTO
nporiecca UCXOs U3 0COOEHHOCTEH TIAHMPOBAHMS U OCHaIeHus KabuHeta ¢usuku. [lpu sTom
oOecrieunBaeTcs OBJAJCHHE OOYYAIOUIMMUCS YMEHHSIMH HPOBOAMTH KOCBEHHbBIE H3MEpEHUs,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
MPEIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE yaensieTcs pelleHHI0 PacuETHBIX U KayeCTBEHHbIX 3adad. IIpu 3tom
JUTSL PAaCYETHBIX 3374 MPUOPUTETOM SIBJISIOTCS 3a/1a4Ml C SBHO 33/1aHHOM (DU3MUECKON MOJEIBIO,
MO3BOJIAIOIIME MPUMEHATh M3YUYEHHBIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeina
Kypca, Tak U UHTErpupys 3HAHUS U3 pa3HbIX pa3aenoB. g KaueCTBEHHBIX 3aj[ad MPUOPUTETOM
SBIISIIOTCSL 3aJaHUs Ha OOBSICHEHHE MPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOIECCOB B
OKpYXarollel >KU3HH, TpeOyromue BbiOOpa (pU3MUecKoW MOJenu A CUTyallud HpPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusiMu DPI'OC COO K MarepuanibHO-TEXHUYECKOMY
obecrieyeHnto y4eOHOTo mporecca 0a30BBI YypOBEHb Kypca (HU3WKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHUs OJKEH M3y4aThCsl B YCJIOBHSIX MpeIMeTHOro kabuHera (U3MKH WU B
YCIIOBHSX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IuKJa. B xabunere
bu3HUKH TOIKHO OBITH HEOOXOMMOE JTa0opaTOpHOE 000PYAOBAHKE IS BHIIOTHEHUS YKa3aHHBIX
B TIporpamMmMe 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIMOHHOE
o0opyoBaHue.

JemMoHCcTpaniioHHOe 00opynoBaHue (OpPMHUPYETCS B COOTBETCTBUU C IPUHIIUIIOM
MUHUMAJIBHON JOCTaTOYHOCTU M 00ECHeuMBaeT MOCTAHOBKY MEPEUYHCIECHHBIX B IMpOrpamme Mo
¢u3MKe KIIOYEBBIX JEMOHCTpALUil /JIs HUCCIEJOBAHMSI M3y4aeMbIX SIBJICHUM M IPOLIECCOB,
HMIUPHYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX TPUMEHEHUH.

JlaboparopHoe 000pyAOBaHHME Al YUYEHMUECKHX MpaKTUYeCKuX paldoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTHI J1TaOOPAaTOPHOrO OOOPYAOBAaHMS JOJKHBI OBITh
MOCTPOEHBI Ha KOMIIJIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUIC IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENISIMU U3Y4eHUs GUUKU B 00I1IeM 00pa30BaHUU SBISIFOTCSA:
dbopMupOBaHHE HMHTEpeca U CTPEMJICHHMsS] OOYYaloIIMXCS K HAaydHOMY H3YYEHUIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEHH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MMO3HAaHUS U (POPMHUPOBAHUE HCCIIEIOBATENIHCKOTO
OTHOLIECHHUSI K OKPYXKAIOLIUM SIBIICHUSM;

(dbopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHHUS KAaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTEepUU
U QyH/JIaMEHTAIbHBIX 3aKOHOB (PU3HKH;

dbopMupoBaHUe YMEHHIl OOBSCHATH SBJIEHUS C HCHOJb30BaHUWEM (U3MUECKUX 3HAHUA H
HaYYHBIX JOKa3aTeNbCTB;

dbopMupoBaHUE MPEACTABIECHUNH O poiu (U3MKHU Ui Pa3BUTHUS JPYIrUX €CTECTBEHHBIX HayK,
TEXHUKHU U TEXHOJIOTHUIL.

Joctmxenne 3THX Lejed oOecrieunBaeTcs pelieHHeM CIEAYIOIUX 3aJad B Ipoliecce
U3y4eHHs Kypca (U3MKU Ha YPOBHE CpeHEro o01iero o0pa3oBaHus:

NpUOOpeTeHNe CUCTEMbI 3HaHUN 00 00X (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHUSX,
BKJIIOYas MEXaHHKY, MOJIEKYJSIPHYIO (H3UKY, D3JEKTPOJWHAMHMKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOU3UKY;

dopMHpoBaHHE yMEHUIl NPUMEHSTh TEOPETHYECKHE 3HaHUs Uil OOBSCHEHUS (DU3NYECKUX
SBJICHUH B TIPUPOJIE U JUISI IPUHATHS MPAKTUYECKUX PEIICHUHN B IOBCETHEBHOM KU3HU;




OCBOCHHE CIIOCOOOB PEIICHHUs PA3IMYHBIX 337ay C SIBHO 33JJaHHOIN (U3MUECKOM MOJIENbI0, 3a/1a4,
MOJIpa3yMeBAIOINX CaMOCTOSATENbHOE CO3JaHhe (U3NYECKOM MOJENH, aJeKBAaTHON YCIOBHUSIM
3a/1a4u;

NOHMMaHWe (UBNYECKUX OCHOB M MPHUHIMIIOB JEUCTBUA TEXHUYECKUX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIIMAHMS HA OKPYKAIOLIYIO CPENY;

OBJIAJICHUE METOJaMU CaMOCTOSITENIbHOTO IUIAHUPOBAaHUS M TNPOBEACHUS  (PU3MUECKHUX
OKCIEPUMEHTOB, aHAJM3a M WHTEpHpeTalud HHPOPMALUHU, ONPENEICHUsI JIOCTOBEPHOCTH
MOJIy4YEHHOT' 0 pe3yJIbTaTa;

CO3JJaHME YCIIOBUM JUI DPa3BUTUS YMEHHMM IIPOEKTHO-HCCIENOBATEIbCKOM, TBOPYECKOU
JIeATEIbHOCTH.

Ha wmsyuenue ¢usuku (0a30BbIii YpOBEHb) Ha YPOBHE CpEIHEr0 OO0LIEro 0O0pa3oBaHUS

oTBoaMTCS 136 yacoB: Bo 68 4acoB B KaXKJ0M Kiacce (1o 2 yaca B HEJIEINIO).

[Ipennaraemslii B mporpamme 1o (Gu3MKe nepeyeHb Jab0paTOPHBIX U MPAKTUYECKUX PadoT
ABIIIETCS. PEKOMEH/IOBAaHHBIM, YYMTEJIb JeJlaeT BBHIOOpP IpOBeJCHHs J1a00paTOpHBIX padboT u
OTIBITOB C YUETOM MHIUBUAYAIBHBIX OCOOCHHOCTEH 00YJarOIuXCs.

COJAEPKAHUE OBYYEHUA
10 KJIIACC
Pa3znen 1. ®u3uka u MeTOAbI HAYYHOI'0 IIO3HAHUS

®usuka — Hayka o npupone. Hayunsle Meroasl mo3HaHUsA OKpyXKaromero mupa. Poib
SKCHEPUMEHTA U TEOPUH B IIPOLIECCE TTO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (PU3HKE.

MonenupoBanue (pu3nyecKux sBIeHUi u mporeccoB. Haydnpie rumore3sl. Ouszmueckue
3aKOHBI M TEOPUU. ["paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpHHIMIT COOTBETCTBUSI.

Pomp m mecto ¢usuku B (popMHpOBaHMHM COBPEMEHHON HAaydyHOW KapTHHBI MHUpa, B
MPaKTUYECKOU JeATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHazoroble ¥ IU(PPOBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE TATYUKH.

Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBukeHHE. OTHOCUTEIBHOCTh MeEXaHMUYecKoro JBmxkeHus. Cucrema
orcué€ra. Tpaekropus.

[Tepemenienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAsl CKOPOCTb) M YCKOPEHHE
MaTepUaIbHONW TOYKH, UX NPOEKIMH Ha OCH CHCTEMBl KoopauHAT. CIioKeHUE NepeMenieHU 1
CJII0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE NpsSMOJMHENHoe aABWKeHHe. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, ITyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKH OT BPEMEHH.

CBobosHoe najzeHue. Y ckopeHre cBOOOIHOTO Ma/IeHUs..

KpuBonunerinoe nBuxeHue. J[BUKEHHE MaTepUaIbHOW TOYKM IO OKPYKHOCTH C
MIOCTOSIHHOW IO MOJYJII0 CKOPOCTBIO. YTJOBas CKOpPOCTb, JHUHEWHas ckopocTe. llepuon mu
yacTtoTa oopauieHus. LleHTpocTpeMuTenbHOE YCKOPEHUE.

TexHnueckue yCTpPONCTBA M NPAKTUYECKOE TNPUMEHEHHUE: CIHUJIOMETP, JBUKCHHE
CHapsJ0B, LICTIHBIE U PEMEHHBIE ITEpEIadH.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, MILTFOCTPALIAS] KHHEMAaTHYECKUX XapAKTEPUCTUK JBUKEHUS.

[TpeoOpa3oBanue IBUKEHUN C HCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmonenue nBuxeHus Tena, OpoIeHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIIBHO.

H3mepenne yckopeHus cBOOOAHOTO MaJACHHUS.

Hampasnenne ckopocTH pyu IBUKEHUU 10 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

N3yuyeHnne HepaBHOMEPHOI'O IBUKEHHUS C LIEJIBIO ONPEEIICHUS] MTHOBEHHOW CKOPOCTH.




HccnenoBanne  COOTHOIICHHS ~ MEXAY  MyTSAMH,  MPOMJAEHHBIMA  TEJIOM 32
MIOCJIEIOBATEIbHbIE PAaBHBIE IPOMEXKYTKM BpPEMEHM IPHU PAaBHOYCKOPEHHOM JBHUKEHUU C
Ha4aJIbHOM CKOPOCTHIO, PAaBHOM HYJIIO.

N3yuenue ABMKEHUS MIApUKA B BA3KOU KUIKOCTH.

W3ydeHue ABMKCHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocutensHocTH ['anunes. Ilepseiii 3akoH HeroToHa. MHEpUManbHBIE CUCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunnun cynepno3uuuu cuia. Bropoit 3akon Hblorona mis
MarepuanbHOU Touku. Tpernii 3akoH Hpr0TOHA 11l MaTepranbHbIX TOYEK.

3akoH BceMupHoro Tsarorenus. Cuna tsokectu. [lepBas kocMHuueckasi CKOPOCTb.

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

Tpenune. Buasl TpeHus: (1Mokosi, ckojbxeHus, kaueHus). Cuna tpenus. Cyxoe TpeHUE.
Cuna TpeHHs CKOJIbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
NP IBUKCHUH TEJIa B KUJKOCTH WM rase.

[ToctynarensHoOe U BpaliaTeiabHOE ABMKEHHUE aOCOTIOTHO TBEPAOTO Tela.

MoMeHT cuiibl OTHOCHTENBbHO Ocu BpamieHus. [lmedo cuibl. YcaoBusi paBHOBECHs
TBEPJIOTO TENA.

TexHu4yeckue yCTpPOMCTBA U MPAKTHYECKOE TMPUMEHEHUE: TMOAIIUITHUKN, IBUKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nuepuuu.

CpaBHeHue Macc B3aMMOJICHCTBYIOLIUX TEII.

Bropoii 3akon HeroToHa.

N3mepenue cuil.

CroxeHue CHil.

3aBUCUMOCTb CHJIbI YIPYTOCTH OT Ae(pOopMariuH.

HesecomocTs. Bec Tena npu yCKOpeHHOM NMOABbEME U MaICHHUH.

CpaBHEHHE CHJI TPEHUS TTOKOSI, KaUE€HUS U CKOJIBKCHUSI.

VYcnoBust paBHOBecus: TBEPAOTo Tena. Buibl paBHOBECHS.

Yuenuueckuiui sxkcnepumenm, n1abopamopmule pabomoi

W3ydeHue ABMKEeHUS OpycKa MO HaKJIOHHOW TIOCKOCTH.

WccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HHMKAIOIIUX B MPYXHHE U PE3UHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPJIOTO TeJa, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3akonwl coxpanenus 6 Mexanuke

Nmiynsc MatepuanbHON TOUKH (Tesa), CUCTEMbI MaTEPHAIBHBIX TOYEK. MIMIyNbe cuibl 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHHS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunerndeckass sHeprusi MarepualbHOW TOYKH. Teopema 00 M3MEHEHHM KUHETHUYECKOM
SHEPTUH.

[TorenuuanbHas Heprus. [loTeHIIMaNbHAS SHEPTUS YIPYTO AePOPMUPOBAHHOMN TPYKUHBEI.
[ToreHunanbHas 3HepPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnuanpHble W HEMOTEHIUANbHBIE CHIBL. CBs3b pabOTHl HEMOTEHIIMATBHBIX CHI C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHCHUS MEXaHUYECKOW SHEPTHH.

Yrnpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCa.

PeaxTnBHOE ABMKEHME.

[Tepexon mOTeHIIMATBHON YPHEPTHH B KHHETHUYECKYIO M 0OpaTHO.




Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul

W3ydyeHrne aOCONIIOTHO HEYNPYroro yjaapa € IOMOIIBIO JABYX OJMWHAKOBBIX HHTSHBIX
MasITHUKOB.

HccnenoBanue cBA3M pabOThl CHIIBI C M3MEHEHHEM MEXaHWYEeCKOW HHEepruu Tena Ha
IIpUMepE PacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Paszgea 3. MoJsiekyJsipaasi pu3uKa 1 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OcHOBHBIE MTOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPHH M UX OMBITHOE 00OCHOBAHUE.
bpoynosckoe nBuxkenue. Juddysums. Xapaktep ABWKEHHS W B3aUMOJICHCTBUS YaCTHI]
BellecTBa. Mojenu CTpOEHHS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEILIECTBA HA OCHOBE 3TUX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BemiecTsa.
[TocrossuHast ABoraipo.

TermmoBoe paBHoBecue. Temnepatypa u e€ uzmepenue. Lllkana remneparyp Llenbcust.

Mopenp uneanpsHoro raza. OCHOBHOE YpPaBHEHHE MOJIEKYISPHO-KMHETUYECKOH TEOPHUU
ujeanpHOro rasa. AOCOJIIOTHasg TemmepaTypa Kak Mepa CpeJHEel KHUHETHUYECKOM SHepruu
TEIJIOBOTO JIBM>KeHMs vactul rasza. Illkama temneparyp KenbBuna. ['a30Bble  3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon Jlanerona. M3omporiecchl B UACAIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. [ 'paduueckoe mpencTaBieHne U30IPOLIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHUYECKHE YCTPONCTBA U MPAKTUYECKOE TPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThI, [TOKa3bIBAIOLIUE JIMCKPETHOE CTpPOEHHE BemlecTBa, ¢ororpaduu MOJIEKYI
OPraHUYEeCKUX COCTUHECHUM.

OnbiThl 10 AUQPPY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogaens onbiTa IlTepHa.

OnbIThI, TOKA3bIBAIOLINE CYIIECTBOBAHUE MEXXMOJIEKYJIIPHOI'O B3aUMOJEHCTBUSL.

Mopaenb, HUTIOCTpUpYIOLIAs IPUPOY JABIECHUS ra3a Ha CTEHKH COCYy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

OmnpeneneHnue Macchbl BO3AyXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MepeHud o00bEMa
KOMHATBHI, IABJICHUS U TEMIEPATYpPbl BO3/1yXa B HEM.

HccnenoBaHue 3aBUCMMOCTH MEXy ITapaMeTpaMu COCTOSIHUS pa3peKEHHOT0 rasa.

Tema 2. Ocnoébt mepmoounamuKu

TepmonnHamuueckass cucteMa. BHYTpEHHs dHEpPrusi TEPMOJMHAMHYECKOW CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoanuecTBo TenmaoTel U padota. BHyTpeHHss SHEprst 0AHOATOMHOIO
UJeanbHOro raza. Buasl Teruionepenaun: TeIONPOBOAHOCTh, KOHBEKIUS, U3Iy4eHUE. Y 1eJIbHas
TEIUIOEMKOCTB BellecTBa. Kom4yecTBO TEMIOTHI U TEIUIONEPEIAUE.

[TonsstTue 00 agmabatHOM mpouecce. IlepBblif 3akoH TepmoauHamuku. llpuMenenue
NEpBOT0 3aKOHA TEPMOJMHAMUKH K H3ompoleccaM. I'padudeckas naTepnperanus padoThl rasa.

Bropoii 3akon TepmonnHaMuku. HeoOpaTuMOCTh IPOIIeCCOB B IPUPO/IE.

TennoBsie MamuHbL. [IpyHIMIBI AeHiCTBUS TEMIOBBIX MamuH. [IpeodpazoBaHus SHEPTUU B
Ter1oBbIX MamunHax. Koagdunuent nonesnoro aeiictBus terwioBoil Mamuubl. ukn Kapao u
ero ko3¢ (UIMEHT MOJE3HOT0 IeHCTBHS. DKOIOTHYECKHE MPOOIEeMbl TEIIO3HEPTETHKH.

TexHuueckue YCTpoHCTBA M MpPaKTHUECKOE IPUMEHEHHUE: JBUraTellb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOMIIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

M3MeHeHHe BHYTpEHHEW SHEpruM Teja NPU COBEPIIEHUH pPaOOThHI: BBUIET MPOOKH U3
OyTBUIKM TOJ AEMCTBHEM C)XAaTOro BO3AyXa, HarpeBaHue 3(Qupa B JIATyHHOH TpyOke MyTEéM
TpeHus (BUACOAEMOHCTpALs).

W3meHeHne BHYTpeHHEH sHepruu (TeMiepaTypsl) Tella Ipy Terionepeaaye.

OnbIT 0 aguabaTHOMY PACHIMPEHHIO BO3TyXa (OIBIT C BO3AYLIHBIM OTHUBOM).




Mopnenu mapoBoii TypOHWHBI, IBUTATEIs BHYTPEHHETO CTOPAHUsI, PEAKTHBHOTO JIBUTATETIS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue yaenbHON TEeIII0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvl

[TapooOpa3oBanue u koHAeHcanus. Vicnapenue u kuneHne. AOCOTIOTHAS M OTHOCUTEIbHAS
BJIQXKHOCTh BO3Ayxa. HackleHnHslil map. YnuenbpHasl Temjiora napoodpazoBaHUs. 3aBUCHMOCTD
TEeMIIepaTyphbl KUTIEHUS OT JaBJICHUSI.

TBépnoe Teno. Kpucramnnyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB KPUCTAJLIOB.
Kunkue kpucramnsl. CoBpeMeHHble MaTepualyibl. [lnaBneHue u Kpucrammzanus. Y IeiabHas
TeruioTa miasineHus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHudyeckue yCTpPOWCTBA M IPAKTUUYECKOE IPUMEHEHUE: TUTPOMETP U IICUXPOMETD,
KAJIOPUMETpP, TEXHOJOTMU TOJYYCHHS] COBPEMEHHBIX MAaTepuajoB, B TOM  YHCIE
HaHOMaTEPHAJIOB, 1 HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaChIILIEHHBIX M1APOB.

Kunenue npu moHWKEHHOM JTaBJICHUH.

CniocoObl U3MepeHus BIKHOCTH.

HaGmonenue narpeBaHus ¥ IUIaBJICHUS KPUCTAIUTMYECKOTO BEILIECTBA.

JleMoHCTpanus KpUCTalIoB.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

N3mepeHre OTHOCUTENBHOU BIIaKHOCTH BO3yXa.

Paznen 4. DaekTpoanHaMuka

Tema 1. dnexkmpocmamuxa

OnekTpuzanusi Tel. OJEeKTpUYecKuil 3apsia. JIBa BuOa 2JIEKTPUUECKUX —3apsiioB.
[IpoBOIHUKY, TUBNEKTPUKH U ITOTYIPOBOJIHUKU. 3AKOH COXPAHEHUS 3JIEKTPUUECKOTO 3apsiia.

B3aumoneiicteue 3apsgoB. 3akoH Kynona. TodeuHbll 31eKTpUYecKHil  3apsi.
Onektpuueckoe mnojne. Hampsx€HHOCTh anekTpuyeckoro mnois. [lpuHuun cynepno3uuuu
ANEKTPUUECKUX MoJiel. JINHUKM HaNps>KEHHOCTH DJIEKTPUUECKOTO TOJIS.

PabGora cun onektpocratuueckoro mois. [lotenmman. Pa3HOCTP  MOTEHIMAIOB.
[TpoBOIHUKY U AUDIIEKTPUKH B DJIEKTPOCTATHUECKOM TToJie. JluaekTpuueckasi MpOHUIIAaeMOCTb.

OnekTpoéMkocTb. KonaeHcaTop. DIEKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
3apsKEHHOTO KOHJIEHCATOPA.

TexHuueckne ycTpOCTBa M MPAKTUYECKOE MPUMEHEHHUE: S3JEKTPOCKON, 3JIEKTPOMETD,
ANIEKTPOCTATUYECKAs 3aIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJICHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Jlemoncmpayuu

YCTpolCTBO U IPUHLUIL JAEUCTBUS dJIEKTPOMETPA.

BzaunmopeiicTBre Ha3IEKTPU30BAHHBIX TEIL.

DIIEKTPUUYECKOE TT0JIE 3apsHKEHHBIX TEl.

[TpOoBOTHUKY B AIEKTPOCTATUYECKOM TIOJIE.

DJNeKTpocTaTUYeCKas 3allluTa.

JIMPNEeKTpUKHU B SJIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTh  3JEKTPOEMKOCTH IUIOCKOTO KOHAEHcaTopa OT IUION[aAM TUIACTHH,
PACCTOSIHUSI MEXAY HUMH U TUAJICKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsyKeHHOT0 KOHJIEHCATopa.

Yuenuueckuui sxcnepumenm, nabopamophule pabomoi

N3mepenune 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUUYECKUI TOK. YCIIOBUSI CYIIECTBOBaHUS 3JIEKTPUUECKOTO TOKA. MICTOUHMKHM TOKa.
Cuna toka. [TocTOsSHHBII TOK.

Hanpsixenue. 3akon OMa a1 yyacTka LEIu.




DIIEKTpUUYECKOE COIIPOTHUBJICHHUE. VYnensHOE COIIPOTUBJICHUE BEILIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMEIIAHHOE COEAMHEHUE TPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOmHOCTb 371€KTPUUYECKOTO TOKa.

DIIEKTPOABUKYILAsA CUJIa U BHYTPEHHEE COMPOTUBICHUE UCTOYHUKA TOKA. 3akoH Oma st
MOJIHOM (3aMKHYTOM) 3yieKTpuueckoil nenu. KopoTkoe 3ambikaHue.

DJIEKTPOHHAs MPOBOAUMOCTD TBEPBIX METAILIOB. 3aBUCUMOCTh COITPOTHUBIICHUSI METAJIIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DJIEKTpUUYECKU TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITYYKOB.

[TonynpoBonuuku. CoOcCTBeHHass W MPUMECHas MPOBOJUMOCTb IOJYIPOBOHUKOB.
CsoiicTBa p—Nn-niepexona. [lomynpoBoJHUKOBbIE TPHUOOPHI.

DNEKTPUYECKHII TOK B pacTBOpax M paciuiaBax 3JEKTPOJHUTOB. DIJIEKTPOIUTHYECKAs
Jaucconyanus. JIEKTPOIIN3.

DNeKTpUuuecKuil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENIbHBINA pa3psia. MoHus.
[1na3zma.

TexHu4ecknue yCTpoiCcTBa U MPAKTUUECKOE MPUMEHEHUE: aMIIEPMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, OJEKTPOHArpeBaTeNbHbIE MPUOOPHI, 3IEKTPOOCBETUTENbHBIE MPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAaKyyMHBIH  JHOA, TEPMHUCTOPBI UM  (HDOTOPE3UCTOPHI,
MOJIYIIPOBOJJHUKOBBIN TNOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

W3mepenne cuiibl TOKa U HaNpsHKEHUSL.

3aBUCUMOCTh COTPOTHUBIICHUS LWJIMHIPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MONIEPEYHOI0 CEYEHUSI U MaTepHaa.

CwmernanHoe COeIMHEHUE TPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IEeKTPOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHMe TrajibBaHHUYECKOTO
AJIEMEHTA U OLICHKA BHYTPEHHErO COMPOTHUBIICHUA.

3aBUCUMOCTh CONPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoi pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTH JHOIA.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi

N3ydeHune CMEIaHHOTrO COEAMHEHHS PE3UCTOPOB.

N3mepeHne  SIeKTpOABMKYIIEH CHUJIbl HUCTOYHMKA TOKAa W €ro  BHYTPEHHErO
CONPOTHUBJICHHUS.

Habmroienue snektponusa.

Me:xnpeameTHblie CBS3U

Wzyuenune kxypca ¢usuku 0O6a3zoBoro ypoBHsS B 10 Kjacce OCYIIECTBISETCS C y4&TOM
COJIEPXKATENBHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcamMH MaTE€MaTWKH, OHWOJOTUM, XWUMUH,
reorpauu ¥ TEXHOJOTHU.

Meosicnpeomemnule nousimusi, CBS3aHHbIE C W3YYEHHEM METOJOB HAyYHOTO I1O3HAHUS:
sBIIEHUE, Hay4YHBIH (hakT, rumore3a, (Qu3MUeckas BEIUYUHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
AKCIEPUMEHT, MOJICIUPOBAHUE, MOJIENb, U3BMEPEHUE.

Mamemamuxa: pemieHue CUCTEMBbl  ypaBHEHUWH, JuHelHas (QyHKIuUsA, mapabdona,
runep6oma, ux rpadMKi ¥ CBONCTBA, TPUTOHOMETPUYECKHE (DYHKIIMU: CHHYC, KOCUHYC, TAHTEHC,
KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPHI M HMX MPOEKIHMH HA OCH
KOOPIWHAT, CII0KEHNE BEKTOPOB.

buonocus: Mexannueckoe TBUKEHHE B JKUBOW mpupoje, auddys3us, ocMoc, TeIiooOMeH
KUBBIX OPTaHU3MOB (BUJIbI TETUIONIEPEAAUN, TEIJIOBOE PABHOBECHE), IIECKTPUUECKUE SIBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOCHME BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeEN, XUIKOCTEH U Ta3oB, 3JIEKTPUUYECKUE
CBOICTBa METAJJIOB, JIEKTPOJUTUYECKAS TUCCOLINAINS, TaJlbBaHUKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apOMETpP, TEPMOMETP.




Texnonoeus: mpeoOpa3zoBaHUe IBMKEHHUN C UCTIOIH30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUITHUKH, HCIOJIb30BAHUE 3aKOHA COXpaHEHUs MMIyJbca B TEXHHKE (pakera,
BOJOMET W JpYyrue), JBUTATENhb BHYTPEHHETO CrOpaHWs, IapoBas TypOuHa, OBITOBOI
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIYYEHHUS] COBPEMEHHBIX MAaTepUaIOB, B TOM YHUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJOTHUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
ANEKTPONpPUOOPOB, KCEPOKC, CTPYHHBIM TNPUHTEP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE MPUOOPHI, TATbBAHUKA.

11 KJIACC
Pasnen 4. DaekTpoanHaMuka

Tema 3. Maznummnoe none. I1eKmpoOMacZHUMHAA UHOYKYUA

ITocrosiHHbIE MarHuThl. B3auMOJEHCTBHME MOCTOSAHHBIX MAarHUTOB. MAarHuTHOE MOJIE.
Bekrop MaruuTHOM MHAYKIUU. [[pUHIMIT CynIeprio3uIMU MarHUTHBIX ToJei. JIMHUKM MarHUTHOU
uHaykud. KapTtuna amHui MarHUTHOM MHIYKLIUU T10JISl TOCTOSIHHBIX MarHUTOB.

MarnuTtHoe 1osie IpPOBOJHMKA C TOKOM. KapTuHa JNMHWN MHAYKIMU MAarHUTHOIO MOJIS
JUTMHHOTO TIPSIMOTO TPOBOJIHUKA M 3aMKHYTOT'O KOJBIIEBOTO NMPOBOJHHMKA, KATYIIKA C TOKOM.
OneiT Opcrena. BzanmoaencTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOlyJIb M HallpaBJICHHE.

Cuna JlopeHua, e€ Monaynb M HampablieHHE. JIBUKEHUE 3apsyKEHHOM YacTUllbl B
OJIHOPOJAHOM MarHuTHoM nose. Pabora cuiibl Jlopenna.

SIBneHue SNeKTpOMarHUTHOM HWHAYKUMU. [lOTOK BeKTOpa MAarHUTHOM HWHAYKIMH.
DIEKTPOABMKYILAS CUJIA UHIAYKIIUU. 3aKOH JIEKTpOMarHuTHo unaykuuu dapayes.

BuxpeBoe snekTpuueckoe moJie. DJIEKTPOABUKYILAS CUIa MHAYKIUMU B MPOBOJHUKE,
JIBIDKYIIEMCS TIOCTYIATEIbHO B OJTHOPOTHOM MarHUTHOM IIOJI€.

[IpaBuio Jlenna.

NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKIIMH. DJICKTPOIBIKYINAS CUJIa CAMOUHIYKIIUH.

DHeprusi MarHuTHOTO TOJIs1 KaTYLIKH C TOKOM.

DIIeKTPOMarHuTHOE TOJIE.

TexHuueckne yCTpOICTBA W NPAKTUYECKOE NPUMEHEHHUE: TMOCTOSHHbIE MAarHUTHI,
AJIEKTPOMATHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN FJI€MEHTAPHBIX YaCTUII, UHIYKIIMOHHAS MEYb.

Llemoncmpayuu

OmneiT OpcTena.

OTKJIOHEHUE AIEKTPOHHOTO MTy4YKa MAarHUTHBIM TOJIEM.

JluHUY MHIYKIIUA MarHUTHOTO TIOJIS.

B3aumopeiicTBue ABYX MPOBOJHUKOB C TOKOM.

Cwta Amriepa.

[ericrBue cuiibl JIopeHI1a Ha MOHBI JJIEKTPOJIUTA.

SIBneHre AMeKTPOMArHUTHON WHIYKITUH.

IIpaBuno Jlenua.

3aBUCHUMOCTD DJIEKTPOJBIIKYIIECH CHUIIBI UHIYKIIUA OT CKOPOCTH WU3MEHEHHUS MarHUTHOTO
MOTOKa.

SIBiieHNE CAaMOMHIYKIIUH.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomuol

N3yuenne MarHuTHOTO TOJISI KATYIITKHA C TOKOM.

HccnenoBanue 1eicTBUS TOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

WccnenoBanue siBJICHUS DIEKTPOMArHUTHON UHAYKITHH.

Pa3nen 5. KosieOanusi u BOJIHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHumHvle Koaedanus

Konebarenbnas cucrema. CBOOOAHBIE MeXaHMUYecKue Kolebanus. [apMoHUYecKue
koneOanus. Ilepuon, uacrora, ammautyga u  (aza kosnebGanuil. IlpyXMHHBIT MasSTHUK.
MaremaTnueckuii MasTHHK. YpaBHEHHE TapMOHHMUYECKHX Kolebanuii. [IpeBpaiienue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHUSIX.




Konebarenbuplif koHTYyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJEOAaHUSI B HICATLHOM
KOoJe0aTeIbHOM KOHType. AHAJOTUSl MEXKIYy MEXaHWYEeCKUMH U DJIEKTPOMAarHUTHBIMU
kosiebanusmMu. @opmyna TomcoHa. 3aKOH COXpaHEHHS PHEPTUU B HJICAUILHOM KOJeOaTeIbHOM
KOHTYpE.

[IpencraBienue o 3aryxaroUmMx KojeOaHMsIX. BbIHYyXIEHHbIE MeXaHUYeCKHUEe KoJeOaHMs.
Pe3onanc. BeinykIeHHBIE JIEKTPOMArHUTHBIE KOJIeOaHUSI.

ITepemennblil Tok. CHHYycOMAANBHBIN NEPEMEHHBIA TOK. MOIIHOCTh IIEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JEHCTBYIOILEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKECHUS.

Tpancdopmarop. IlpousBoAcTBo, mepenaya W HOTPEOICHUE DICKTPUUYECKON SHEPTUH.
OKOJIOTMYECKUE PHUCKH TIPU IPOU3BOACTBE 3JeKTpodHepruu. KynpTypa wucnosnb3oBaHus
AJIEKTPO3HEPTUU B ITOBCEIHEBHOM JKHU3HHU.

TexHuueckue yCTpPOMCTBAa M MPAKTHUYECKOE MPUMEHEHHE: JIIEKTPUUECKHIl 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKA, JINHUU JIEKTpoIiepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosaeOaTenbHON cuCcTeMbl (IPYKMHHBINA MM MaTeMaTHYeCKHM
MasITHHK).

HaGuroienune 3aryxaronux KojJeOaHuu.

HccnenoBanrie CBONCTB BBIHYKICHHBIX KOJIeOaHUH.

Hab6monenue pezonanca.

CBOOOIHBIE ANEKTPOMArHUTHBIE KOJIeOaHusI.

OcuumnorpaMMsl — (3aBUCMMOCTH  CHJIBI  TOKAa M HANpsOKEHUST OT BPEMEHM) JUIs
3IEKTPOMArHUTHBIX KOJeOaHui.

Pe3onanc mpu mnocienoBaTeIbHOM COEIUHEHUH PE3UCTOPA, KaTYIIKU MHAYKTUBHOCTH M
KOHJIEHCATOpA.

Mopenb IMHUY 3JIEKTPOIIepe1adH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH [IEpHOJia MaJIbIX KOJeOaHUi Irpy3a Ha HUTH OT JUIMHBI HUTHU U
Macchl Tpys3a.

HccnenoBanne TMEepeMEHHOr0 TOKa B 1LENM W3 IOCJIEN0BAaTeIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexannueckue BOJIHBI, yclIoBus pacnpocTtpaHeHus. [lepuon. CkopocTh paclpocTpaHeHHs
u januHa BosiHBL. Ilomepeunble W mponosbHble BOJHBL. MHTepdepeHuus u audpaxuus
MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKkoCTh 3ByKka. BricoTa ToHa. TeMOp 3ByKa.

DJIEKTPOMAarHUTHbIE BOJIHBI. Y CIIOBUS W3JIYYEHHUS AJIEKTPOMATHUTHBIX BOJH. B3ammuas
opueHrtanus BekTOpoB E, B, V B anektpoMarautHoil BosiHe. CBONCTBAa 3JIEKTPOMArHUTHBIX
BOJIH: OTpaK€HHE, IpeJoMJIeHHe, mnoyspu3anus, audpaxuus, uHTeppepeHuus. CKoOpocTb
AIIEKTPOMAarHUTHBIX BOJIH.

[[Ixana 3MEKTPOMArHUTHBIX BOJH. [IprMeHEeHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI paTnoCBA3M U TeneBuaeHus. Paanonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHNUE OKPYKAIOIIeH Cpeibl.

TexHu4ecKkne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: MY3bIKalbHblE MHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJuoONpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neyn.

Jlemoncmpayuu

OO6pa3zoBaHue U paclpoOCTpaHEHHUE ONEPEYHBIX U MPOJOIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habmronenne oTpakeHus U IPEeTOMIICHUST MEXaHUYECKUX BOJTH.

Habmonienue nntepdepeHny U AMPpakiuid MeXaHM4eCKUX BOJIH.

3BYKOBOH pE30HAHC.




HabmioneHne cBs3M TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIMTYIOHM M 4YacTOTOM
KoJIeOaHUH.

HccnenoBanue  CBOMCTB  3JIGKTPOMArHUTHBIX  BOJIH:  OTPaXEHHE, IPEIOMIICHUE,
noJsipu3anus, Iuppakuus, “HTepdepeHus.

Tema 3. Onmuxa

I'eomerpryeckas ontuka. IIpsmonuHeiiHOE pacIpoCTpaHEHUE CBETa B OJHOPOIHOM cpefe.
JIyud cBera. ToUeUHBIN UICTOYHUK CBETA.

OtpaxkeHue cBera. 3aKOHBI OTpakeHus cBeTa. [locTpoeHue H300pa)keHUN B IIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkoHbBl IMpeloMiIeHHs cBeTa. AOCOJIOTHBIM  IOKa3arellb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [lpenenpHbIl yros IMOJIHOIO BHYTPEHHETO
OTpaKCHHUS.

Hucnepcus cBeta. CiioxxHbI cocTaB Oenoro ceera. LBer.

CoOuparomiue U pacceuBarolive JuH3bl. ToOHKasg JsnH3a. DOKYCHOE pacCTOsHUE H
ONnTHYECKasi Cujla TOHKOM JInH3bI. [locTpoeHne n3odpaxeHuii B coOMparommx U pacCenBarOIINX
nuH3ax. Popmysa TOHKOU JIMH3BI. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPUUYECKON ONTHKH.

BonnoBas ontuka. MHrepdepenuus cBera. KorepeHTHble HMCTOYHUKH. Y CIOBHSA
HaOJI0IeHNST MAKCHMYMOB U MUHUMYMOB B HHTEP()EPEHIIMOHHOW KapTUHE OT JIBYX CHH(A3HBIX
KOI'€pEHTHBIX HCTOYHUKOB.

Hudpaxknus csera. JludpakuuoHHas pem€rka. YciaoBHE€ HaOJIOAEHUS TJIABHBIX
MaKCHUMYMOB IIPH [aIEHUU MOHOXPOMATHYECKOT0 CBETa Ha AU(PAKIIMOHHYIO PELIETKY.

ITonspusanus ceera.

TexHuueckue yCTpoicTBa W IPAKTUYECKOE IPUMEHEHHE: OuKHM, Jyna, (oToamnmapar,
IPOEKLIMOHHBIA anmapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAsl ONTHKA, JAUQPpPaKIMOHHAS
peIETKa, IOJIAPOnL.

Jlemoncmpayuu

[TpsiMonMHENHOE PpacHpOCTpPaHEHUE, OTPaXEHHE MW IpeloMIeHHE cBeTa. OnTudeckue
npuOOopBI.

[TostHOE BHYTpEHHEE OoTpakeHne. Mozenb CBETOBOIA.

UccnenoBanue CBOMCTB N300paKeHHM B JIMH3aX.

Moenu MUKpOCKOIIa, TEIECKOIA.

Hab6monenue nnrepdepeHimm ceera.

HaGnronenue nudpakuuu cera.

Hab6mronenue qucniepcuu certa.

[TosryueHue ciekTpa ¢ MOMOIIBIO PU3MBI.

[Tosryuenue cniekTpa ¢ MOMOIIBIO TU(DPAKIINOHHON PEIIETKH.

HaGnronenue nonspusanuu cBeTa.

Yuenuueckuiui sxkcnepumenm, nabopamopmule pabomoi

N3mepenne nokasaresns IpeJoMIIEHUS CTEKIIA.

UccnenoBanue CBOMCTB M300paKeHH B JIMH3AX.

Habmonenue nucnepcun cBeta.

Pa3znen 6. OcHOBBI crIeMAJILHON TEOPUH OTHOCUTEJIBHOCTH

I'paHuIl IPUMEHUMOCTH KJIACCMYECKONW MexaHMKHU. IlocTynaTel cnenuanbHOM TeopuH
OTHOCUTENIbHOCTH: HMHBAPUAHTHOCTH MOJAYJIS CKOPOCTH CBe€Ta B BaKyyme, MPUHIUI
OTHOCHUTENIBHOCTH DWHIITENHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILEHUE JITHHBI.

OHeprus U UMIYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b MacChl ¢ PHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.
Pa3nen 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHM OGO ONMUKU




®otonbl. ®opmyna [Inanka cBs3u 3HEPTUU POTOHA C €r0 YACTOTON. DHEPTHUsl U UMITYIIHC
dboToHa.
Otkpeitie u wuccnenoBanue Goroddpdexra. Onwitet A. I'. CromeroBa. 3aKOHBI
dotordpdekra. YpaBuenue DitHmreitHa 115 hoToddpdexra. «KpacHas rpanuma» dpotodrddekra.
Hasnenue ceera. Onbrtel [1. H. JIebenena.
XUMHAYECKOE IEUCTBUE CBETA.
TexHuueckue YCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHUe: (POoTonneMeHT, (OTONATUHK,
coJiHeuHas OaTapesi, CBETOIUO/I.
Jlemoncmpayuu
®dotor(deKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.
HccnenoBanue 3aKk0HOB BHENTHETO GoTodPdeKTa.
CBeToauoI.
Conneunas Oarapest.
Tema 2. Cmpoenue amoma
Mopnens aroma Tomcona. OnwiTel Pesepdopna mo paccesauro o -gactuil. [lmanerapHas
monenb atoMa. [locrynarer bopa. Usnyuenue u normomieHue GOTOHOB MpU MEPEXoAe aroma C
OJIHOTO YpOBHSl BSHepruum Ha Jjpyrol. Buasl cnexktpoB. CrnekTp yYpOBHEH 3HEpruuM aroma
BOZOpPOJA.
BousinoBsie cBolicTBa yactuul. Bosubl ne bpoinsa. KoprnyckyiisipHO-BOJIHOBOM Tyanu3Mm.
CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.
TexHudyeckue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHWE: CIIEKTPAJIbHBIA aHaIu3
(cTIeKTpOCKOIT), J1a3ep, KBAHTOBBIM KOMITBIOTED.
Jlemoncmpayuu
Monuenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habmroienue nuHedvaTbIX CleKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopHule pabomoi
Hablmronenue nuHeyaToro crexkTpa.
Tema 3. Amommnoe A0po
OKCHEpUMEHTHI, JI0Ka3bIBaoIINe CJI0)KHOCTh CTpPOGHMSI  sJIpa. OTkpbITHE
panuoakTuBHOCTU. OnBITH Pezepdopra mo onpeeneHuio cocTaBa paaioakTUBHOTO U3ITyYeHHUS.
CsoiicTBa anbda-, 6era-, raMma-u3inydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.
OTkpbITHE IPOTOHA U HeTpoHa. Hykionunas monens sapa I'eitzen6epra—Banenko. 3apsa
anpa. MaccoBoe uucino sijgpa. M30Tomnst.

Anbda-pacnaa. DIeKTpOHHBIH M MO3UTPOHHBIN Oera-pacnaa. ['amma-uzinydeHue. 3akoH
PaauoOaKTUBHOIO pacIaja.

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

Snepnsle peakunu. [lenenue u CUHTE3 SIED.

Snepubiii peaktop. Tepmosimepubiii cunte3. IlpoOieMbl M NEpPCHEKTUBBI  SIIEPHOI
SHEPIreTUKU. DKOJOTUYECKHUE ACIIEKTHI AI€PHON SHEPIETUKH.

OnemeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHUILI.

dyHnaMeHTaIbHbIE B3auMoelcTBus. EquHcTBO (hr3nyeckoit KapTHHBI MUpa.

TexHu4eckne yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: J03UMETp, KaMmepa BuibcoHa,
SJIepHBIN peakTop, aToMHasi ObomoOa.

Jlemoncmpayuu

CuéTurK MOHU3HPYIOLMX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpeKoB YacTHII (10 TOTOBBIM (oTorpadusm).




Pa3nes 8. Ji1eMeHTBI ACTPOHOMUM M aCTPOPU3UKH

Ortanbl  pa3BuTUs  acTpoHOMMM. lIpuknagHOe H  MUPOBO33PEHYECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.

ConneyHas cucrema.

Counnie. ConHeuyHass akTUBHOCTh. Mcrounuk sHeprun CosHia W 3BE3A. 3BE3NBI, HX
OCHOBHBIE XapaKTEPUCTUKU. Jluarpamma «CHEKTpaJbHBIA KJIacC — CBETUMOCTBY». 3BE3/bI
[JIABHOM MOCIEAO0BATEIBHOCTUA. 3aBUCUMOCTh «Macca — CBETHUMOCTb» JJIg 3BE3] IJIABHOU
nocjea0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXO0KIEHUH U 3BOIoUUK CoJIHLA U 3BE3/. DTalbl )KU3HU 3BE3.

Mineunsiii [1yTe — Hama ["anakTtuka. [Tonoxxenue u npuxenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B SAPAX TAIAKTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06na. PazOeranme ramaktuk. Teopwus
Bonpuioro B3peiBa. PennkroBoe nzimydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

Habmtoienust HeBOOPYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUI
JUTSL OTIPEJICIICHUS TTOJIOKEHHUS HeOECHBIX 00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/Us
CeBepHOro nojaymapus u ipKue 3BE3/1bl.

Hab6monenus B reneckon Jlynsl, uianer, Maeunoro [Tytu.

O0o01marmniee noBTOpeHne

Ponp ¢u3ukn w acTpOHOMHUH B 3KOHOMHYECKOW, TEXHOJOTHYCCKOW, COLMATHHOU U
STUYECKON cdepax eATeNbHOCTH YelIOBeKa, POjdb M MeCTO (U3MKH M acTPOHOMUU B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
MpeJICTaBICHU 0 (U3NYECKOM KapTUHE MUPA, MECTO (PU3HUECKON KapTHUHBI MUpPA B 00ILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEICTABICHUN O IPUPOJE.

Me:xnpeamernbie CBA3H

W3yuenue kypca ¢usuku 0Oa3zoBoro ypoBHS B 11 Kkjacce OCyIIECTBISETCS C y4ETOM
COJIEp)KATENbHBIX MEXIPEIMETHBIX CBS3€il C KypcaMH MAaTeMaTUKH, OWOIIOTUH, XHMHH,
reorpadu U TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO IO3HAHUS:
ABJICHUE, Hay4yHbId (akT, runores3a, (pusmyeckas BeEIUYMHA, 3aKOH, TEOpHsl, HaOIIOAECHUE,
JKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuxa: pemieHue CUCTEMbl YpaBHEHUW, TPUTOHOMETpUYECKHE (QYHKIIMU: CHUHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPbl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
NPU3HAKYU OJ00MS TPEYTOJIbHUKOB, ONpeIeeHNe IOaI1 MIIOCKUX GUryp U o0bEMa Tel.

buonocus: snektpuyeckue SBICHUS B JKUBOM MpHUpPOAE, KojeOaTeiabHbIe IBUKEHHUS B
J)KUBOW MPUPOJE, ONTUYECKUE SIBJICHUS B KUBOM MPUPOJE, NEUCTBUE pPAJUALMK HA >KUBbBIC
OpTaHU3MBI.

Xumus: CTpOEHME aTOMOB M MOJIEKYJ, KpUCTaJUIM4ecKass CTpyKTypa TBEPABIX Tell,
MeXaHHU3Mbl 00pa30BaHUs KPUCTAJUIMYECKOM peIETKH, CIIEKTPaIbHbIN aHAIH3.

l'eoepaghus: marHuTHBIE TOMIOCa 3€MJIH, 3aJIe)KH MArHUTHBIX pyJd, (OoTochEMKa 3€MHOMN
MTOBEPXHOCTH, IPEICKAZAHNE 3EMIIETPSCCHUI.

Texnonozus: JIMHUM DIIEKTPOIEPENAy, T€HEPATOP IEPEMEHHOIO TOKA, JJIEKTPOJBUIaTEb,
WHAYKIIMOHHAs Te4yb, pajnap, paJuoNpuUEMHUK, TEJIeBU30p, aHTeHHa, TenedoH, CBU-neus,
MPOEKIIMOHHBIN anmapart, BOJOKOHHAsI OTITHKA, COTHEYHAsT OaTapes.

INJIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA TTPOTI'PAMMBI 1O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA




OcBoenune yueOHOro mpeamera «Pu3nka» Ha ypOBHE CpEeTHEro oOIero oOpa3oBaHUA
(6a30BBIA  YpPOBEHB) JIODKHO  OOCCTHEUHUTHh  JIOCTHIKEHHE  CICAYIONIUX  JIMYHOCTHBIX,
METaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImuHOCTHBIE PE3yNbTaThl OCBOEHHS y4deOHOro mpenmera «@Du3HMKay TOIHKHBI OTPaXaTb
TOTOBHOCTb M CHOCOOHOCTH OOYYaroIIUXCsl pyKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
NO3MLMEH JHMYHOCTH, CHCTEMOM LEHHOCTHBIX OpHEHTAIMi, MO3UTHBHBIX BHYTPECHHHX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAAMIMOHHBIM ILIEHHOCTSIM  POCCHIICKOTO  0OIIecTBa,
pacuipeHe XU3HEHHOTO ONbITa U OMbITAa JESITEIHHOCTH B IMPOIECCE PeaTn3aluid OCHOBHBIX
HAIpPaBJICHUN BOCIIUTATEIBHOMN I€ATEILHOCTH, B TOM YHCJIE B YACTH:

1) rpaaaHCKOro BOCIUTAHUS:

c(OpPMUPOBAHHOCTh ~TPAKIAHCKOM mo3unuu oOydarolierocs Kak aKTUBHOTO U
OTBETCTBEHHOT'O WIEHA POCCUIICKOr0 00IIECTBa;

INPUHITHE TPAJUIUOHHBIX OOIIEYETIOBEUECKUX TYMAHHUCTHUYECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TOTOBHOCTh BECTH COBMECTHYIO CSTENbHOCTh B HHTEpEcax Tpa)JIaHCKOro OOIecTBa,
y4acTBOBATh B CAaMOYIPABJICHUH B 00pa30BaTEILHON OpraHU3aIHH;

YMEHHE B3aUMOJACHCTBOBATH C COLMATBHBIMU HMHCTUTYTAMH B COOTBETCTBHMM C HUX
(GYHKIMSAMEU ¥ Ha3HAYCHUEM,

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) NATPHOTHYECKOTO BOCTIUTAHUS

c(hOpMUPOBAHHOCTH POCCHICKON I'PaKTAHCKOW UACHTUYHOCTH, MATPHOTU3MA;

[IEHHOCTHOE OTHOIICHHWE K TOCYAApPCTBEHHBIM CHMBOJIAM, JOCTHKCHHSM POCCHHCKUX
yu€HBIX B 007acTU (QU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TOBEJCHHUS,

CIOCOOHOCTh OIICHWBATh CUTYAIMIO W MPHHUMATh OCO3HAHHBIE PEUICHHUS, OPUEHTHPYSCH
Ha MOpaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCIIE B JIEATEIbHOCTH YUEHOTO;

OCO3HAHME JIMYHOTO BKJIAJa B TOCTPOEHUE YCTOMYUBOTO OYAYIIETO;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOIICHHE K MHPY, BKIIOYAsi SCTETHKY HAYYHOTO TBOPYECTBA, MPHUCYIIETO
¢du3nyeckoil Hayke;

5) Tpy10BOT0 BOCIIUTAHUS

UHTEpeC K pa3iuyHbIM cepaMm mpodeccHOHATbHOW JAEATENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3MKOM M TEXHHMKOH, YMEHHE COBEpIIaTh OCO3HAHHBIH BBHIOOP OymaymIeH
npodeccuu 1 peaan30BbIBaTh COOCTBEHHbIE dKU3HEHHBIE IIIAHBI,

TOTOBHOCTb M CIIOCOOHOCTh K OOpa30BaHUIO U CaMOOOpa30BaHUIO B 00JaCTH (PU3MKK HA
NPOTSKEHUH BCEH JKU3HU;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

c(OPMHPOBAHHOCTh JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHUE TJO00AIBHOTO XapakTepa
HKOJIOTUYECKUX MPOOIeM;

IUIAaHUPOBaHUE M OCYIIECTBIICHHE JCUCTBUI B OKpYXarolled cpeae Ha OCHOBE 3HAHUS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;

pacuiMpeHre OmbITa JCATEIbHOCTH OSKOJIOTHYECKOH HampaBIEHHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHU 10 (Ppr3uKe;

7) IEHHOCTH HAYYHOT'0 TO3HAHUS:

C(OPMHUPOBAHHOCTh ~ MHUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTH (PU3NYECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOH NESATEIFHOCTH, TOTOBHOCTh B TIpOIlecCe M3YYCHUsT (QUZUKU
OCYILECTBIISATh MPOEKTHYIO U UCCIIEI0BATEIbCKYIO JeSITEIbHOCTh HHANBHUIYaIbHO U B IPYTIIIE.
METANPEIMETHBIE PE3YJIbTATHI
Ilo3naBaTe/IbHbIe YHMBepcaIbHbIe yueOHbIe AeiicTBUS




ba3oBrble Jornyeckue 1eHCTBHUA:

CaMOCTOSITENIbHO (OPMYJIMPOBAaTh M aKTyaJU3UpOBaTh MpoOJIeMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONPEACIIATD LUENIH NEATEIbHOCTH, 3aJaBaTh IApaMETPbl U KPUTEPUH UX JTOCTHIKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTH U IPOTHBOPEUHSI B PACCMAaTPUBAEMBIX (DU3UYECKHX SIBICHUSX;

pa3pabaThIBaTh IUIAH PELICHHs IPOOIeMbl ¢ YUETOM aHAIN3a UMEIOIIHUXCS MaTepHaIbHBIX
U HEMaTEepUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIbHOCTb, OLEHUBAaTh COOTBETCTBHE PE3YJIbTATOB LEIM,
OLICHUBATh PUCKU MOCIEICTBUN AESITEIbHOCTH;

KOOPJMHUPOBaTh W BBIIOJHATH pabOTy B YCIOBUSX pEAIbHOIO, BHUPTYAJIBHOTO H
KOMOMHHMPOBAHHOI'O B3aUMOJIEICTBUS;

pa3BUBAaTh KPEaTMBHOE MBILIUIEHUE NP PEILICHUH )KU3HEHHBIX IPOOJIEM.
ba3oBble nccienoBarejbckue 1eHCTBUSA:

BJIAJCTh HAayYHOM TEPMHHOJIOTHEH, KIIOYEBBIMH IMOHATUAMU M METOJaMH (PU3HUYECKOMN
HayKH;

BJIaJI€Th HaBbIKAMM Yy4eOHO-HCCIEeI0BATEIbCKON U MPOEKTHOM NEATEITbHOCTH B 00JacTH
($u3KKH, CHOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSTEIbHOMY IIOMCKY METOJIOB PELICHUS 3adau
bu3nUecKoro coxepkaHusl, IPUMEHEHHUIO Pa3JIMYHbIX METO/I0B MIO3HAHMS;

BJIAQJIETh BUAAMU JAEATEIBHOCTU 110 IOJIYYEHHUIO HOBOI'O 3HAHUS, €ro HMHTEpHpEeTaluH,
npeoOpa3oBaHUI0 W MPUMEHEHHMIO B PA3JIUYHBIX Y4YeOHBIX CHUTyallUsX, B TOM 4YHCIE INpHU
CO31aHUU Y4EOHBIX MPOEKTOB B 00J1aCTH (PU3UKY;

BBIBJISITH IIPUYMHHO-CIICJCTBEHHBIE CBA3UM W aKTyaJM3UpOBaTh 3aJady, BBbIIBUTATb
TUNoTe3y €€ pelIeHMs, HaXOAuThb AapryMEHThl JUIsl JI0Ka3aTeabCTBA CBOMX YTBEPIKJICHUH,
3aJaBaTh [IapaMETPbl U KPUTEPUH PEILICHUS;

AQHAJIM3UPOBATH MOJIYYEHHbIE B XO/I€ PEILICHUS 3aJa4l PE3YJIbTaThl, KPUTUUECKH OLIEHUBATh
UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (OPMYIUPOBATH COOCTBEHHBIE 3a]1a4M B 00pa30BaTEIbHON JAESTEIbHOCTH, B TOM
qucie IPU U3y4eHUH (PU3HKH;

JIaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb NIEPEHOCUTh 3HAHUS MO (GU3UKE B MPAKTHUECKYIO 001aCTh )KU3HEASITEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 00Js1acTeil;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE MOAXOAbl U PELICHHUS;

CTaBUTh MPOOJIEMBI U 3a]]auH, TONYCKAIOIINE albTepHATUBHBIEC PEILICHUS.

Pabora ¢ nnopmanmeii:

BJIa/IETh HaBBIKAMM IOJIy4€HUs MHPOpPMAIUU (PU3NYECKOTO COJEp’KaHUS M3 HMCTOYHHUKOB
pa3HbIX THIIOB, CaMOCTOSITENIBHO OCYLIECTBJISATh IOMCK, aHAJIW3, CHUCTEMATHU3alMI0 U
MHTEPIIPETALNIO UH(POPMALIUK Pa3IMUHbIX BUAOB U (POPM IIPE/ICTABICHHUS;

OLIEHUBATh JOCTOBEPHOCTh MH(OPMAIIHH;

UCIIOJIb30BaTh CpeACTBa HH(MOPMALMOHHBIX W KOMMYHUKAIIMOHHBIX TEXHOJOTHH B
pELICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTHBHBIX M OPIraHU3ALMOHHBIX 3aJad C COOJIIOJICHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeHtsl, MPaBOBbIX U
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 0€3011acHOCTH;

co3laBaTh TEKCThl (DU3MUECKOTO COJIep’KaHus B pa3IUYHbIX (Qopmarax ¢ y4€ToM
Ha3HaueHUs MHPOpPMALMU U LEJIEBOM ayAUTOpUH, BBHIOMpaAs ONTUMAIBHYIO (QOpMYy
MPEJICTaBICHUS U BU3YyaIH3aIIH.

KoMMyHuKaTHBHBIC yHHBepcaibHbIe yueOHbIe JeHCTBHUSA:

OCYIIECTBIISATh OOIEHHE Ha ypokaX (PU3UKU U BO BHEYPOUHOH JEATEIbHOCTH;

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

pa3BEPHYTO W JIOTUYHO U3JaraTh CBOIO TOUYKY 3PEHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEICTB;
MOHMMATh U UCTOJIb30BaTh MPEUMYLIECTBA KOMaHHON U UHIUBUIYaIbHON pabOTHI;




BBIOMPATh TEMATUKY U METOIbl COBMECTHBIX JCUCTBUI C y4ETOM OOIIMX HHTEPECOB U
BO3MOKHOCTEHN Ka)KJOr0 4J€Ha KOJUIEKTUBA;

IPUHUMATh LEJIM COBMECTHOM JI€ATENbHOCTH, OPraHU30BbIBaTb M KOOPAMHHUPOBATH
JEUCTBUSL MO €€ JOCTHKEHHUIO: COCTABIIATH IUIAH JEHUCTBHM, pACIpPENEensTh pPOJH C Y4ETOM
MHEHHUI yJaCTHUKOB, 00CYKIaTh PE3y/IbTaThl COBMECTHOM paboThI;

OILICHMBATh KaYECTBO CBOETO BKJIaJla M KaKJOTr0 Y4aCTHHKA KOMaHJbl B OOIIUNA pe3ysbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

IpeajiaraTb HOBBIE IPOEKThI, OLEHUBATH WUJEU C MO3ULHUHU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISATh [MO3UTHUBHOE CTPATErMYECKOE TOBEACHUE B PA3jIMYHBIX CUTYalHsX,
HPOSIBJIATH TBOPYECTBO U BOOOpaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIe YHHBEpPCcAJIbHbIe YUeOHbIE 1eliCTBHS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JEATEIbHOCTh B 00JacTU (PU3UKU U
ACTPOHOMMH, BBISBIIATH MTPOOJIEMBI, CTAaBUTH U (POPMYITMPOBATH COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX U KAueCTBEHHBIX 3aJ]ay, IUIaH
BBIMTOJIHEHUSI TMPAKTHYECKOH paboThl ¢ y4ETOM HMEIONMXCS PEecypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U IPEANOYTEHNH;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacuupsITh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JTIMYHBIX MIPEANOYTECHUH;

JiefaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pEILICHHUE;

OLICHUBATh MMPHOOPETEHHBIN OIBIT;

crocoOcTBOBaTh  (POPMHUPOBAHUIO U MPOSIBICHUIO DJPYIULIUU B obOnactu  (HU3MKH,
MIOCTOSIHHO IOBBIILIATH CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

J1aBaTh OLIEHKY HOBBIM CHUTYalUsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YNIbTATOB LEIISM;

BJIa/IETh HAaBBIKAMU MO3HABATEIbHONW PeQIIEKCHM KaK OCO3HAHUSI COBEPIIAEMBIX JIEHCTBHIA
Y MBICIIMTEIBHBIX IIPOLECCOB, X PE3YJIBTATOB U OCHOBAHUI;

MCIIOJIb30BaTh MPUEMBI pe(IeKCHH JIJIsl OLIEHKU CUTYalluu, BbIOOpa BEPHOTO PELICHMUS;

YMETb OLIEHUBATh PUCKH U CBOEBPEMEHHO NIPUHUMATh PELICHNUS 10 UX CHHKEHUIO;

NPUHUMATh MOTHUBBI U apIYMEHTHI JPYTUX IPU aHAJIU3€ PE3yJIbTaTOB JI€ATEIbHOCTH;

NpUHUMATH ce0sl, TOHMMasl CBOM HEIOCTATKU U IOCTOUHCTBA,

IPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX MPU aHAJIN3€ PE3YJIbTaTOB JIEATEIbHOCTH;

IPU3HABaTh CBOE MPaBO U MPABO JPYTUX Ha OMIMOKH.

B npornecce noctukeHuss IMUHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI IO (PU3KKE [
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y oOydalOIIMXCsl COBEPILIEHCTBYETCS 3MOLIMOHAIBHBIN
MHTEJJIEKT, MpeArnoaraonui chopMupOBaHHOCTb:

CaMOCO3HAaHUSs, BKJIIOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE COCTOSHHE,
BHJICTh HAINPaBJICHUS PA3BUTHSI COOCTBEHHOM YMOITMOHAIBHOU c(pepbl, OBITH YBEPEHHBIM B ce0e;

CaMOpETyJIMpPOBaHMs, BKJIFOYAIOILETO CaMOKOHTpOIIb, yMEHUE MIPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJIEHHE, CIIOCOOHOCTh AaJalTUPOBAThCA K SMOIMOHAIbHBIM
U3MEHEHUSM U MPOSBIATh THOKOCTbh, OBITh OTKPHITHIM HOBOMY;

BHYTpEHHEHl MOTHBAIMM, BKJIIOYAIOUIEH CTpeMJeHHEe K JOCTHKEHHMIO LEeIH U YCHexy,
ONTUMM3M, HHULIMATUBHOCTh, YMEHHUE JIEHCTBOBATh UCXO/SI U3 CBOUX BO3MOXKHOCTEH;

SMIIATHH, BKJIIOYAIOIMIEH CHOCOOHOCTh MOHHMMATh AMOLMOHAIBHOE COCTOSIHHUE IpPYTHUX,
YUUTBIBATh €TI0 IPU OCYIIECTBICHUM OOIIEHNUS, CIIOCOOHOCTh K COUYYBCTBHUIO M COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIOCOOHOCTH BBICTpAaUBaTh OTHOIICHUS C JIPYTHMMH
JFOIbMH, 3a00TUTHCS, IPOSBIIATH UHTEPEC U Pa3peliaTh KOH(DIUKTHI.

MHNPEAMETHDBIE PE3YJIbTATHBI




K xonny oOyuenust B 10 kJiacce nmpeIMeTHBIE pe3yJlbTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTh CHOPMUPOBAHHOCTH Y OOYJAIOIITUXCS YMEHHM:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (U3HKH B (POPMHPOBAHUH COBPEMEHHOMN
HAyYHOW KapTHUHBI MHpa, B Pa3BUTHUU COBPEMEHHOW TEXHUKU M TEXHOJOTHIl, B IMPaKTHYECKOI
JIeITEeIILHOCTH JIFOCH

YVUUTBHIBaTh TPaHUIbl MPUMEHEHUS H3YYEHHBIX (PU3NYECKUX MojeJeil: MaTepuaibHas
TOYKA, MHEPIHUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENO, WACATbHBIA Ta3, MOJICIN
CTPOEHHS Ta30B, )KMJIKOCTEH M TBEPABIX TN, TOUCYHBIH DJIEKTPUUECKHUM 3aps] MpU PELICHUU
buznyecKux 3a/1ad;

pacrno3HaBaTh (pU3MUECKHe sBICHUS (IPOIECCh) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KMHETUYCCKOW TEOPUU CTPOSHUS BEIIECTBA WM DJIEKTPOIUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSAMOJIMHEWHOE [BI)KEHUE, CBOOOJHOE TMaJeHuE Tell,
JIBUKCHHE 10 OKPYXXHOCTH, WHEpLUs, B3amMmozeicTBue ten, auddysus, OpoyHOBCKOE
JIBUKEHHE, CTPOCHHE XUAKOCTEH M TBEPABIX TeJ, M3MEHEHUE 00bEMa Tell NMpHU HarpeBaHUU
(oXJIaXXIeHUH ), TETJIOBOE PaBHOBECHUE, UCIIAPCHHE, KOHICHCAIWS, TUIABJICHUE, KPUCTAILTN3AIHS,
KHUIICHUE, BIAKHOCTh BO3JlyXa, MOBBIIICHHUE IABJICHUS ra3a MpPU €ro HarpeBaHUU B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B HM30MpOIeccax, JJIEKTPU3aIus Tell,
B3aMMOJICICTBHE 3aps/I0B;

OIHMCHIBATh MEXAaHMUYECKOE IBUKCHHE, WCIONB3Ys (DM3MUECKHE BEIMYUHBI: KOOPJIHMHATA,
myTh, MEPEMEIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Tena, Cujla, UMITYJIbC Tella, KHHETHYeCKas
9HEprus, MOTCHIMAIbHAS SHEPTHs, MEXaHWYecKas pabdoTa, MEXaHWUYECKas MOIIHOCTh; IPHU
ONMHMCAHUM TPABUJIBHO TPAKTOBaTh (PU3MYECKHI CMBICT HUCHOJIB3YEMBIX BEIUYHMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH (DOPMYIIBI, CBS3BIBAIONINE NAHHYIO (PU3NICCKYIO BEITUIUHY
C IPYTUMU BEIUYUHAMU;

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEN W TEIUIOBBIC SIBICHHS, HCIIOIB3YS
dusznueckue BEJIMYMHBI: JaBIIEHHUE Tas3a, TemIepaTypa, CpeAHss KUHETHYecKas JHEeprus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPEIHEKBaIpaTHUYHAs CKOPOCTh MOJICKYJ, KOJUYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEprusi, pabora raza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIMIOBOTO
JIBUTATEJIS; TIPH OMTUCAHUH MPABUIHLHO TPAKTOBATh (PHU3UUECKUI CMBICI HCIIOIB3YEMbBIX BEIIMYHH,
uX O00O3HAYeHHS W EIAUHHIIBI, HAaXOIUTh (POPMYJBI, CBS3BIBAIOIIUE JNaHHYIO (PHU3UYECKYIO
BEJIMYMHY C APYTHUMH BEITUIHHAM;

OMKCHIBATh M3yYEHHBIE DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M JIJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONIB3YST (PU3NUYECKUE BEIMYUHBL: AJIEKTPUUYECKUHN 3apsiji, 3JIEKTPUUYECKOEe IOJIe,
HANPSDKEHHOCTh TIOJIS,, TOTEHIMAal, pPa3HOCTh MOTEHIMAIOB; MPU OMUCAHHHM MPABHIBHO
TPAKTOBATh (PUIUUCCKUH CMBICT HCIIOJIB3yeMbIX BEIUYMH, WX OOO3HAUCHUS W CIAWHHIIG;
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEIHUMNHY C IPYTHMH BETUYMHAMU;

AHATM3UPOBATh (U3MUYECKUE TPOIECCHl W SBICHUS, UCTOIB3Ysl (U3NYCCKUE 3aKOHBI H
MPUHIIMIIBL: 3aKOH BceMmupHoro TsroteHus, |, Il u 1l 3akonst HpioToHa, 3aKOH CcOXpaHeHUs
MEXaHHYECKON dHEPTUH, 3aKOH COXPAHCHHS UMITYJIbCa, MPUHITUI CYTICPITO3UIINN CHJI, TIPHHITATT
paBHOIPABUSI MHEPLUATHHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEIIICCTBA, Ta30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYCCKOW DHEPTHMH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C a0COTIOTHOW TeMIepaTypoid, MEepPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
JIEKTPUIECKOTO 3apsjia, 3akoH KylloHa, MpU 3TOM pas3indaTh CIOBECHYIO (DOPMYIHPOBKY
3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBUS (TPAaHUIIBI, 001aCTH) MPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC TIPUHIIUIIBI JICUCTBUS MAITUH, IPHOOPOB U TEXHUUYECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHs UX 0€30MAaCHOTO MCIOIH30BAHUS B IIOBCEIHEBHOM KU3HU;

BBITIOJTHATh JKCIEPUMEHTBI T10 WCCIEAOBAHUI0 (DU3UYECKHX SBICHHUH W IPOIECCOB C
UCTIONIb30BAaHUEM TPSMBIX W KOCBEHHBIX HW3MEpEHWi, TMpu dSToM  (HOpMYIHpOBAThH
npobnemMy/3ajady W TUIOTE3y y4eOHOrO OKCIEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJIOKEHHOTO 000PYAOBAHUS, TPOBOAMUTD OMBIT M OPMYITUPOBATH BHIBOIBI;




OCYILECTBIISATh TPSIMbIE M KOCBEHHbIE H3MEPEHUs (HU3MUECKUX BEIMYHH, TPU 3TOM
BbIOMpAaTh ONTUMANbHBIN CHOCO0 M3MEPEHUS M HCIOJb30BaTh W3BECTHBIE METOIbl OLICHKHU
MIOTPELIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTU MEX1y PU3NYECKUMU BEIIMYMHAMHU C UCIOJIb30BAaHUEM IPSIMBbIX
U3MEPEHUH, NP ATOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHpOBATH PE3yJbTATHI IMOIY4YCHHOMN
3aBUCUMOCTH (PM3MYECKHX BEJIMYMH B BHAE TaOnul © TpaduKOB, JelaTh BHIBOJABI 110
pe3ysbTaTaM UCCIIEIOBaHUS;

coOnrofarh mpaBuia O€30MacHOrO TpyAa IMPU NPOBEICHHM MCCIEAOBAaHUNW B paMKax
y4eOHOTO OKCIEPUMEHTa, Y4eOHO-MCCIEIOBATEIbCKOW ¥  TMPOEKTHOW JAEATENIbHOCTH C
MCIIOJIb30BaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1TaOOPaTOPHOro 000pyI0BaHUS;

pemiath pacu€THBIE 33Ja4d C SBHO 33JaHHOM (PU3MUECKOW MOJENbI0, HCIOIb3YS
buznyeckue 3aKOHbI ¥ MPUHLIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/ladd BHIOMpATh (PU3NUECKYIO
MOJIENIb, BBIACIATh (U3NYECKUE BEIMYMHBI M (QOPMYIbI, HEOOXOAMMBbIE UIs €€ pEeLIeHHUS,
MPOBOAMTDH PAcU€Thl U OLIEHUBATH PEAIbHOCTD MOJIyY€HHOTO 3HAUeHUS (PU3NUECKON BEIMYNHBI,

pelmaTh KaueCTBEHHbIC 3a/la4d: BBICTPAMBATH JIOTMYECKH HEMPOTHBOPEUMBYIO IEMOYKY
paccyXJIeHUl ¢ ONOpPOi Ha U3YUCHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHMUS,

UCTIONB30BaTh TPH  pEIICHUH YYeOHBIX 3a7ad COBpPEMEHHBbIE HH(OPMAIMOHHBIC
TEXHOJIOTHUH ISl TOMCKA, CTPYKTYPHUPOBAHUS, MHTEPIPETALUUU M IMPEACTABICHHUS Y4eOHOU U
HAYYHO-TIOMYJIIPHOH HMH(OpMAIUKM, TOJYYCHHOW W3 Pa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHAJIM3UPOBATH MOJTy4aeMyro HH(OPMALINIO;

NPUBOJUTH TPUMEPHI BKIIA/Ida POCCUHCKUX M 3apYOEKHBIX YUEHBIX-(U3UKOB B pPa3BUTHE
HayKH, 00bACHEHUE MPOIIECCOB OKPYKAIOUIETO MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

UCTIOJIB30BaTh TEOPETUUECKUE 3HAHHWS 10 (U3WKe B TOBCEIHEBHOW IKM3HH JUIS
obecrnieueHrs 6€30MacHOCTH MpU OOpaIlleHUH C MPUOOPAMU U TEXHUYECKUMU YCTPONUCTBAMHU, IS
COXpPaHEHHs 3I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHIECKOTO TTOBEICHUS B OKPYXKAOIIEH cpere;

paboTaTh B rpymIe C BHIMOIHEHUEM PA3IMYHBIX COIUANBHBIX POJIeH, IIIAaHUPOBATh paboTy
TPYIIIbI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUIAHUPOBATh JICATEIBHOCTH B
HECTAaHJAPTHBIX CUTYallUsX, aJeKBaTHO OLEHMBATh BKJAJ KaXJIOTO0 M3 YYaCTHHKOB TpYIIIBI B
peleHe paccMaTpuBaeMOi TPOOIEMBI.

K xonny oOyuenust B 11 kJiacce nmpeMeTHbIe pe3ylbTaThl Ha 0a30BOM YPOBHE JOJKHBI
OTpakaTh CHOPMUPOBAHHOCTH Y O0OYUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEpax pojb U MeCTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KApTHUHBI MHMPA, B PA3BUTHH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHM, B IPAKTUYECKON
NeSITeIbHOCTH JII0/IeH, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKON KapTUHBI MUPA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
AIIEKTPUUYECKUI 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHMK CBETa, sJiepHas MOJENIb aroma,
HYKJIOHHAs1 MOZIETTb aTOMHOTO sI/Ipa MPH PEeIICHUN (PU3UIECKUX 3a/1a4;

pacrio3HaBaTh (u3nyeckue sBJIEHUs (Tpolecchl) U OOBACHATh UX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3MKH: DJIEKTPUYECKasi MPOBOJUMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JCWCTBUS TOKa, B3aMMOACUCTBHE MAarHUTOB, 3JIEKTPOMArHUTHAS
WHIYKIMS, JCHCTBHE MAarHUTHOTO MO HA MPOBOJHUK C TOKOM W JBWKYIIUHCS 3apsi,
3IIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHUE CBETa, OTPaKEHHE,
npejomiieHne, uHTepdepeHnus, audpaknus W TONSAPU3alUs CBETa, AHUCIEPCHS CBETa,
dorornekrpudeckuit 3¢ ekt (porodddekt), CBeTOBOE NaBleHNE, BOZHUKHOBEHUE TUHEHYATOrO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M NCKYCCTBEHHAS PaIMOAKTUBHOCTB;

OIKCHIBATh M3yYECHHBIE CBOWCTBA BELIECTBA (DJIEKTPUUYECKHE, MArHUTHBIC, ONTHUYECKHE,
AIIEKTPHUYECKYIO TPOBOAMMOCTD Pa3IMYHBIX CPE) M AIIEKTPOMArHUTHBIE SBICHUS (IIPOIIECCHI),
UCTIONB3Ysl (U3UYECKHE BEIUYMHBL: DIIEKTPUYECKHH 3apsii, cuja TOKa, DJIEKTPUYECKOoe
HaIpsDKEHUE, SJIEKTPUIECKOE COTPOTUBIICHNE, PA3HOCTh TIOTEHIINAIOB, SJIEKTPOABIDKYIIAS CHJIA,
paboTa TOKa, MHAYKLIMS MarHUTHOTO Mouisi, cwia Ammnepa, cuia JlopeHa, MHIYKTHBHOCTb
KaTyIIKH, YHEPTHs AJIEKTPHUYECKOTO0 M MAarHUTHOTO TIOJEW, MEepPHOA W 4YacToTa KoyeOaHWd B
KoJIeOaTeIbHOM KOHTYpE, 3apsi/l U cujla TOKa B MPOILECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX




KoneOaHuii, (HOKyCHOE pAcCTOSHHWE W ONTHYECKAas CHUJia JIMH3bI, NP OMUCAHUM MPABWILHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YyEMbIX BEIWYHH, HUX OOO3HAUYEHUS U EIUHUIIb,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3MYECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

ONKCHIBATh HM3YUEHHBIC KBAHTOBBIC SIBICHHS W TIPOLECCHI, MCIONb3Yys (pu3nveckue
BEJIMYUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus u
UMIyabC (OTOHA, MEpPHOJ] TOoJypacmaja, SHEPrusl CBSI3W AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBWJIBHO TPAKTOBATh (U3MUYECKUN CMBICI HCIOIB3YEMbIX BEIUYHMH, HX OOO3HAUCHUS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOLINE JaHHYIO (DU3HUECKYIO BEIMYUHY C IPYTHUMH
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKON BEITMYUHEI;

aQHAIM3UPOBATh (U3UYECKUE MPOLECChl U SBICHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHLMIBL  3akoH OMa, 3aKOHBl IIOCIEAOBATENbHOIO M IAPAJUIENBHOIO COEIMHEHUS
NPOBOAHUKOB, 3akoH JDkoyns—JleHna, 3akoH 9JEKTPOMAarHUTHOM  HMHAYKIUH, 3aKOH
IPSIMOJIMHEMHOIO pacIpOCTPAaHEHUSI CBETA, 3aKOHbl OTPAKEHUS CBETA, 3aKOHBI IPEIOMIICHUS
cBeTa, ypaBHeHHe OHHmTeHHa 111 (GoTodddekTa, 3aKOH COXPAHEHUS DOSHEPruu, 3aKOH
COXpaHEHMsI HMIIYJIbCA, 3aKOH COXpPAHEHMsI DJIEKTPUUECKOIro 3apsia, 3aKOH COXpPaHEHUS
MaccOBOI0 4YHCIa, MOCTyJaThl bopa, 3aKOH paguOaKTUBHOTO pacmajia, MpU ATOM pa3inyaTh
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKEHHE W YCIOBHS (TPAHHUIIBL,
00J1aCTH) TPUMEHUMOCTH;

OTpPENENIATh HAMpPAaBJICHUE BEKTOpPAa WHIYKIUM MArHUTHOTO TOJISI MTPOBOJHUKA C TOKOM,
cuibl Amrnepa u cuiisl JlopeHna;

CTPOWTH M OIHCHIBATh N300pakeHHE, CO3/IaBAEMOE TNIOCKHM 3€PKAJIOM, TOHKOH JIMH30M;

BBIMIOJHATh JKCIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3MYECKHX SIBICHUI M MPOLIECCOB C
UCIIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHHWH: mpu 3TOM  (hopMynmpoBaTh
npobiieMy/3ajauy W TUNOTE3y Y4eOHOrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEITIOKEHHOTO 000PYA0BAHHUS, TPOBOAMUTD OTBIT M POPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMbIE M KOCBEHHbIE H3MEPEHUS (PU3HUECKUX BEJIUYUH, MPH 3TOM
BBHIOMPATh ONTUMAJIBHBIA CIOCO0 HM3MEPEHHS W UCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKHU
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (DU3UUECKUX BEITUYUH C UCTIOJIH30BAHUEM MPSIMBIX U3MEPEHUM:
IpU ITOM KOHCTPYMPOBATH YCTAHOBKY, (PMKCHPOBATH PE3YyIbTAThl MONYYEHHOH 3aBHCHMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOmui W TpaduKOB, JeNaTh BBIBOJALI IO pe3yibTaTam
UCCJIEI0BAHMS;

coOnronarh mpaBuia Oe30MacHOro Tpyna MpH NPOBEACHUM HCCIENOBAaHUN B paMKax
y4eOHOTO OSKCIEPUMEHTa, Yy4eOHO-UCCIEeI0BAaTENbCKOM U IMPOEKTHOW JAEATENbHOCTH C
MCIIOJIb30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHuUS;

pemate pacuéTHhIE 3aJadyd C SBHO 3a/JlaHHOM (U3MYECKON MOJIENbI0, HCIOIb3YS
¢du3nYecKue 3aKOHbI U TMIPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3aJa4 BHIOMpATh (HU3UUYECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXoIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OLICHUBATH PEATBHOCTD MOTYYEHHOTO 3HaUeHUsT (PU3NYECKON BETUYNHBI,

pemiath KauyeCTBEHHbIE 3aJaud: BBICTPAWBATh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXXJIEHUI ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCTIONIB30BAaTh TMpPHU pEIICeHWH YYeOHBIX 3a7Jad COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJIOTHH JIJIsi TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMA W TPEACTABICHUS] YICOHOU W
HAyYHO-TIOMYJISIPHON HMH(OpPMAINK, TOJYYCHHONH W3 pPa3IUYHBIX HCTOYHUKOB, KPUTHUUYECKU
aHAJIM3UPOBATh MOJIyYaeMyro HH(OPMaIINIO;

OOBSCHSATH MIPUHIIMIIBI ACWCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBUS UX O€30MacCHOr0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

MPUBOJUTH MPUMEPHl BKIIAJa POCCUMCKUX U 3apyOexHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, B 00BbSCHEHUE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIONIb30BAaTh TEOPETHYECKHE 3HaHUS 1o (U3MKe B TOBCEAHEBHOW JKU3HU IS
oOecrnieueHns 6€30MacHOCTH MpU OOpallleHUuH ¢ MPUOOPAMU U TEXHUYECKUMH YCTPOUCTBAMU, IS
COXPaHEHHMs 3]I0POBbsI U COOJIOJICHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollei cpere;




paboTaTh B IpyIIie ¢ BHIMOJIHEHHUEM Pa3IMYHBIX COIMATIBHBIX POJICH, IUIAHUPOBATH PabOTy
TpyNObl, palUoOHaIbHO pacHpeleNsiTh OOS3aHHOCTH W IJIAaHUPOBATh JEATENBHOCTH B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHMBATh BKJIAJ Ka)JIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelleHne paccMaTpuBaeMoi IPOOIEMBI.




TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

Ne HaumenoBanue pa3zienoB U TeM NporpaMmbl KommuectBo wacos DnekTpoHHbIe (1M POBBIE) 00pa30BaTEIIbHBIE
n/m Bcero| KonrposbHble [IpakTHyeckue peCypehL
paboThI paboThI
[Pasnien 1. PUSUKA M METO/Ibl HAYYHOTI'O IIO3HAHUS |
‘1.1 Hd)mmca ¥ METOJIbl HAYYHOTO MMO3HAHUS H 2 H “ HBI/I6HI/IOTeKa IIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pasaeny H 2 H ‘
IPazzen 2. MEXAHMKA |
‘2.1 HKI/IHeMaTI/IKa H 5 H H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f41bf72 ‘
‘2.2 HZ[I/IHaMI/IKa H 7 H H HBI/I6J'II/IOT6K8. LIOK https://m.edsoo.ru/7f41bf72 ‘
‘2.3 H3a1<0H1,1 COXpaHEHHS B MEXaHUKE H 6 H 1 H 1 HBI/I6JH/10TeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
‘I/ITOFO 0 pasaeny H 18 H ‘
‘Pa3Ile.lI 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA ‘
‘3.1 HOCHOBH MOJICKYJISIPHO-KUHETHYECKON TEOPHH H 9 H H 1 HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f41bf72 ‘
‘3.2 HOCHOBBI TEPMOJIUHAMUKHU H 11 H 1 H HBI/I6J'II/IOTeKa ILHOK https://m.edsoo.ru/7f41bf72 ‘
3.3 ||ArperaTtHbie cocTosiHUS BemiecTBa. Da3oBbie 5 bubanoreka I{OK https://m.edsoo.ru/7f41bf72
ePeXO0IbI
‘I/IToro II0 pa3feiny H 25 H ‘
Pazziea 4. JJEKTPOJMHAMMKA |
‘4.1 HQJIeKTpOCTaTHKa H 10 H H 1 HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41bf72 ‘
4.2 |TTocTosIHHBIN 3JeKTpUYEeCKUil TOK. TokH B 13 1 bubmmoreka LIOK https://m.edsoo.ru/7f41bf72
pa3IMYHbBIX Cpeaax

‘I/IToro 0 pa3feiny H 23 H ‘
(OBILEE KOJIMYECTBO YACOB I10 IIPOTPAMME || 68 | 3 | 3 | |
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11 KJIACC

Ne || HammeHoBaHue pa3/ieiioB U TEM IPOrPAMMBI KonuyecTBo 4acoB DnexTpoHHbIC (1H(POBBIC) 00pa30BaTEIBHBIC
n/m Bcero|  KonTponbHbie [IpakTHyecKkue peCypeel
paboThI paboThI
Pasnien 1. DJEKTPOJMHAMHUKA |
1.1 |[MarauTHOE moje. DIeKTpOMarHuTHas 12 1 3 bubnmoreka LIOK https://m.edsoo.ru/7f41c97c
WHTYKIIAS
‘I/ITOFO 10 pasjeny H 12 H ‘
[Pasnien 2. KOJIEBAHUSI M BOJIHBI |
2.1 |MexaHu4ecKue U 3JICKTPOMATHUTHBIC 10 1 bubnmnorexa LIOK https://m.edsoo.ru/7f41c97c
KoseOaHus
‘2.2 HMGX&HI/I‘{GCKI/IG U DJIEKTPOMAarHUTHbBIE BOJ'IHBIH 5 H 1 H HBI/I6J'II/IOT6K8. HOK https://m.edsoo.ru/7f41c97c ‘
2.3 |Onruxa | 11 | I 3 |Bu6morexa LIOK https:/m.edsoo.ru/7f41c97¢c |
‘I/ITOFO o pazaeny H 27 H ‘
|

‘Pa?.zle.ﬂ 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

3.1 ||OcHOBBI crieIIMAILHON TEOpPUH 4 1 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
OTHOCHTEIBHOCTH

‘I/ITOFO 0 paszeny H 4 H ‘
[Pasnen 4. KBAHTOBASI ®PM3MKA |
‘4.1 HQJIeMeHTLI KBaHTOBOI ONTHUKHU H 6 H H HBI/I6J'II/IOTeKa HOK https://m.edsoo.ru/7f41c97c ‘
‘4.2 HCTpOGHI/Ie aToma H 4 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘4.3 HATOMHOG STIPO H 5 H H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/ITOFO 10 pasjeny H 15 H ‘
‘Pafmeﬂ 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPOOU3UKH ‘
‘5.1 HBneMeHTH ACTPOHOMHH U aCTPODU3UKH H 7 H 1 H HBI/I6J'II/IOTeKa LIOK https://m.edsoo.ru/7f41c97c ‘
‘I/IToro o pazaeny H 7 H ‘
[Paszen 6. OGOBLIAIOIIEE IOBTOPEHUE |
‘6.1 HO606maromee MTOBTOPEHHE H 4 H H HEI/I6JII/IOTCK8. IIOK https://m.edsoo.ru/7f41c97c ‘
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Ne ||HaumeHoBaHM€e pa3faeioB U TEM MPOrpaMMBbl

KomnuectBo yacos

OnektpoHHbIe (IU(PpPOBHIE) 00pa3zoBaTEIbHBIC

I[TPOT'PAMME

n/m Bcero|  KonTtposbHbIe [MpakTHyeckue PeCypPCBI
paboThl paboThI
‘I/ITOFO 10 pasjeny H 4
OBIIEE KOJIMYECTBO YACOB I10 68 4 7




