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HOACHUTEJBHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 ypoBHS Ha ypOBHE CpPEAHErO 00IIero odpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUM U TpeOOBaHUN K pe3yibTaTaM OCBOCHHS OCHOBHOM
obOpasoBarenbHOl Tporpammbel, mpeactaBieHHbIx B PI'OC COO, a Takke ¢ ydéToM
denepanpHOi paboyeil TporpaMMbl BOCIHTAHHMS W KOHIEHIIUU TMPEMOAaBaHus y4eOHOTO
npenmera «@u3uka» B 0o0pa3oBaTeNbHBIX  opraHm3anmsx Poccuiickoii  ®Denepanuu,
pean3yIoluX OCHOBHbBIE 00pa30BaTeIbHbIe IPOrPAMMBL.

Cogepxanue mnporpaMMbl Mo (hU3HMKE HaIpaBIeHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaronmxcs 10—-11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeIbHOCTHOTO Moaxoaa. IIporpaMma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHHPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METaIpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKKE YYUTHIBAET HEOOXOIMMOCTb pealu3alli MEKIPEeIMETHBIX
CBsi3ell (PM3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC IIEJIM M3y4YeHUs (U3UKU HA YPOBHE CPEIHEr0 00Iero odpa3oBaHUs, IIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpeIMEeTHbIe, MpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma 1o (hu3mKe BKIIOYAECT:

® [UIAHUPYEMBIE PE3YJIbTAaThl OCBOCHUS Kypca (PU3MKU HAa 0a30BOM ypOBHE, B TOM YHCIIE

IIpeIMETHBIE PE3YJIbTAThI IO roj1aM O0yUEHUs;

e cojaepxanue yuyeOHoro npeamera « Pu3ukay mo rogam o0ydeHHs.

®u3rka Kak Hayka o HauOoJjee O0IIKX 3aKOHaX MPUPObI, BEICTyIIasl B KAUECTBE YUEOHOTO
peaMeTa B LIKOJIe, BHOCUT CYLIECTBEHHBIN BKJIaJ B CUCTEMY 3HAHUI 00 OKpYXKaloLleM MHpE.
[konpHBIH Kypc (U3MKK — CHCTEMOOOpA3yIOIUN [l €CTeCTBEHHO-HAYYHBIX Y4YEOHBIX
MPEIMETOB, MOCKOJIbKY (PU3UUYECKHE 3aKOHBI JIEKAT B OCHOBE MPOILIECCOB U SBICHUH, N3y4aeMbIX
XUMHEH, Ouonorueit, pusmueckoir reorpadueir u actpoHoMuei. Mcnoab30BaHHE W aKTUBHOE
IpUMEHEHHE (PU3NYECKUX 3HAHUN ONpeneNseT XapakTep U pa3BUTHE pPa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe 3HEpPreTHKH, TPAaHCIOPTa, OCBOEHHS KOCMOCA, IOJyYeHHs] HOBBIX
MaTepHaJIoB C 33/laHHBIMU CBOMCTBaMU U Apyrux. MzyueHue pU3MKu BHOCUT OCHOBHOM BKJIaJ B
(dbopMHpOBaHNE €CTECTBEHHO-HAYUYHOM KapTUHBI MUpa 00ydaromuxcs, B GopMUpOBaHUE YMEHUI
MPUMEHSTh Hay4HbII METO/1 TO3HAHUS MPY BHIIOIHEHUH UMHU yUEOHBIX HCCIIEI0BaHUI.

B ocHOBy Kkypca (pu3nku JUIst ypOBHS CpeTHEro o0Iero oopa3oBaHus MOJOKEH Pl UACH,
KOTOpBIE MOKHO pacCMaTpUBATh KaK MPUHIUIIBI €70 IOCTPOEHUS.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEW KypC ABJISETCS JJOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pas3AesioB (U3MKH, BKIIOYAET KAaK BOIMPOCHI KJIACCUYECKOM, TaK U
COBPEMEHHOM (DU3HKH.

Hoes cenepanuzayuu. B cooTBETCTBUM ¢ HeW MaTepuall Kypca (PU3UKH 0ObeAUHEH BOKPYT
¢uznueckux Teopuil. Benymmum B Kypce sBIsSeTcss (OPMUPOBAHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHUH, BELIECTBE U MOJIE.

Hoesn eymanumapusayuu. EE peanuzaiys npearnosaraeT UCIoiIb30BaHHE T'yMaHUTapHOTO
noTeHIMana GU3NIECKOil HayKH, OCMBICIIEHUE CBSI3U Pa3BUTHUS (DU3UKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U YKOJIOTUYECKUMU TIpodIeMamMHu.

Hoes npuxnaonou nanpasnennocmu. Kypc GU3nku rnpeanonaraeT 3HakoMCTBO € IIUPOKUM
KpPYTrOM TEXHUYECKHX U TEXHOJOTUYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes osxonocuzayuu peasn3yercss IMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJAEp)KaHUs,
MOCBSIIEHHBIX IKOJIOTHYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHbl C Pa3BUTHEM



TEXHHUKHU U TEXHOJIOTHUH, a Tak)Ke 00CYy>KIeHHs Mpo0IeM palliOHAILHOTO MPUPOAOIOIBL30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep>KHEBBIMH 3JIEMEHTAaMH Kypca (U3WKH Ha ypOBHE CpeaHEro o0Imero o0pa3oBaHUS
ABIAIOTCA (u3nyeckue Teopuu (GopMUPOBAHHE MPEACTABICHUI O CTPYKTYpe MHOCTPOCHUS
busnyeckoil Teopuu, poiu (PyHIAMEHTAIBHBIX 3aKOHOB U MPUHLHUIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O TPUPOJIE, TPAHUIAX MPUMEHHUMOCTH TEOPH, JJIs OIMMCAaHUs €CTECTBEHHO-
HAYYHBIX SBJICHUH U TIPOIECCOB).

CucreMHO-TIeATENbHOCTHBINA MOJIX0A B Kypce (GU3MKH pPeaTu3yeTcs MPekIe BCEro 3a Cuér
OpraHHu3ay IKCIEPUMEHTAIbHON NesTeIbHOCTH o0yuarouuxcs. s 6a30Boro ypoBHs Kypca
(GUBUKH — 3TO HCIIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB M
nabopaTopHbIX paboT, KOTOphIE B MporpaMme Mo (PU3UKe OOBEAMHEHBI B OOMIMIA CIIMCOK
YUYEHUYECKUX MPAKTUYECKUX PadoT.

bonbiioe BHUMaHKE yeNnseTcsl PelIeHUI0 pacu€THBIX U KaueCTBEHHBIX 3an1ad. [Ipu aTom
JUTSE PACYETHBIX 33724 MPUOPUTETOM SIBIISIOTCS 3a/1a4Ml C SIBHO 3aJIaHHOUN (DPU3MYECKON MOMEIBIO,
MO3BOJIAIONINE MPUMEHSITh W3YyYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTHM KaK W3 OJIHOTO pasjela
Kypca, TaKk U UHTErpupys 3HAHUS U3 Pa3HBIX pa3aesioB. [ KaueCTBEHHBIX 3a/1a4 MPHOPUTETOM
ABIIAIOTCS 3aJlaHusl Ha OOBsACHEHUE TMPOTEeKaHWs (QU3UYECKUX SBJICHHM W TPOIECCOB B
OKpYXAaroIIeH >KU3HHU, TpeOyromue BbIOOpa (U3UUECKOW MOJCIH ISl CUTyallMd IPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusmMu @I'OC COO k MaTepuanbHO-TEXHUYECKOMY 00ECIIEUEHUIO
y4eOHOro npoiiecca 6a30Bbli YPOBEHb Kypca (PM3UKH Ha YPOBHE CPEAHET0 001ero o0pa3oBaHUs
M3yYaeTcs B yCIOBUSX MPEAMETHOr0 KabuHeTa (pu3uku u nentpa « Touka poctay. [lpu
BBITIOJTHCHHUH JTA0OPATOPHBIX pabOT U OMBITOB HCIIONIB3yeTCs 000pyaoBaHue IieHTpa « Touka
pocta» mudposas tadopatopus no pusuke: USB ocrmmiorpad, maTamuk 371K TPHISCKOTO
HANPSDKEHUS, TATIYUK TEMITIEPaTyPhl OKPYKAIOIICH CPeIbl, TaTYMK OCBEIICHHOCTH,
OCCIPOBOTHOW MYJIBTUIATYUK, JATUYUK JABICHUS r'a3a, TaTYMK CHIIBI TOKA, TaTYHK - KOMITAC,
JATYUK OTHOCHUTEIHHON BIAKHOCTH, JATUYUK TEMIIEPATYPhI HCCISTYEMOU CPEJIbl, TaTUMK 3BYKa,
JaTYUK MarHUTHOTO TOJIS, AaTYUK Y D-U3IydeHus, JTaTYuK aOCOTIOTHOTO JaBICHUS, JaTYUK
aKceJIepoMeTp.

OCHOBHBIMHU HCJIsIMU N3YUCHUA (1)I/I3I/IKI/I B O6H_IGM 06pa3OBaHI/II/I SABIIAKOTCA:

e (dopMHpOBaHHE HHTEpECa W CTPEMJICHHS OOYYAIOIIMXCS K HAYYHOMY H3YYCHHIO
MPUPOJIBI, PA3BUTHE UX WHTEJUICKTYAIbHBIX M TBOPYECKUX CIIOCOOHOCTEH;

® Dpa3BUTHE TIPEACTABICHHN O HAYYHOM METOJe TMO3HaHUusA W (OPMUPOBAHUE
MCCJIEI0BATENHCKOTO OTHOIICHUS K OKPY>KAIOIIUM SIBJICHUSIM;

e (GopMHpPOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa U3y4eHHUs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

e (opmupoBaHue YMEHUN OOBSICHATH SIBJICHHSI C UCIIOJIb30BaHNEM (DM3HUECKUX 3HAHUHN U
HAyYHBIX JIOKA3aTEIbCTB;

e (opmupoBaHUE TPEACTABICHUN O poiu (PU3UKHU A Pa3BUTHS JPYTHX €CTECTBEHHBIX
HayK, TEXHUKUA U TEXHOJIOTHM.

JlocTrxkeHne 3TUX Iieneld obOecreynBaeTcs pelIeHHeM CIEAYIOIUX 3a7ad B Ipoliecce

M3y4eHHs Kypca (pU3MKU Ha YPOBHE CPETHETr0 O0IIero 00pa3oBaHuUs:



npuoOpeTeHne CUCTEMbl 3HAHUK 00 00mMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAsi MEXaHUKY, MOJIEKYJIAPHYIO (PU3UKY, JJIEKTPOINHAMUKY, KBAHTOBYIO
(GU3UKy U IIEMEHTHI aCTPOPHU3UKY;

dbopMUpOBaHHE YMEHUN TMPUMEHSATh TEOPETUYECKUE 3HAHUS I OOBSICHEHHS
buU3MYECKUX SBJICHWA B TPUPOJE U I TNPUHATHS TPAKTHUYSCKUX PEIICHUH B
MMOBCEAHEBHOM XKU3HU;

OCBOEHHUE CIIOCOOOB pEHICHUS PAa3IMYHBIX 337ad C SBHO 3aJaHHON (Qu3mveckon
MOJIENIBIO, 3aJad, TMOJPa3yMEBAIOIIUX CAMOCTOSTEIbHOE CO3JaHue (hu3nyeckon
MOJIeJIN, aJIeKBATHOW YCIIOBHSIM 3a]1a4H;

MOHUMaHHUEe (PU3UYECKHX OCHOB M NPUHIUIOB ACHCTBUS TEXHUYECKHX YCTPOMICTB U
TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPELY;

OBJIAJICHUE METOJIaMU CaMOCTOSITEITFHOTO IJIAHHUPOBAHUS W TIPOBEIACHUS (DU3MUIESCKHX
SKCIIEPUMEHTOB, aHaJIW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH IOJYYEHHOI'O Pe3yJIbTaTa;

CO3/IaHUE YCIIOBUM JJISI PA3BUTHSI YMEHUN MPOEKTHO-UCCIEA0BATEIbCKOM, TBOPUECKOM
JESITEIbHOCTH.



COJAEPKXAHUE OBYUYEHUA
10 KIIACC

Pazgen 1. ®u3nka u MeTOAbI HAYYHOT'O MO3HAHUS

®usnka — Hayka o mnpupone. HayuHble MeToabl MO3HaHUA OKpy»Karouero mupa. Pomib
OKCIIEPUMEHTA U TCOPHH B MIPOIIECCE TIO3HAHUSI IPUPOIBI. DKCIIEPUMEHT B (DHU3HKE.

MonenupoBanue (U3NYECKUX SBICHUNA M mporieccoB. Hayunble runores3sl. Ou3nveckue
3aKOHBI ¥ TEOPUU. ['paHUIIbI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB. [IpyHIMIT COOTBETCTBUSI.

Ponp m mecro ¢usuku B (HOpMUPOBAHMM COBPEMEHHOW Hay4dHOHl KapTUHBI MHUpa, B
MPAKTUYECKOU JIESITETbHOCTH JIFOICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTENIBHBIE PUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuyeckoe nBmkeHHE. OTHOCHTEIBHOCTh MEXaHWYeCKOro BwkeHus. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssl CKOPOCTh, MTHOBEHHAas CKOpPOCTb) M YCKOpEHHE
MaTepualbHOM TOUKH, UX MPOEKIMU HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NMEepeMEIIeHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKeHUE. ['paduku 3aBUCUMOCTH
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NIEPEMELICHUS MaTEPUAIbHONW TOUYKU OT BPEMEHH.

CBobOonHoe majeHue. Y ckopeHrue cBOOOHOrO NaieHu .

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM I10 MOZYJIIO CKOPOCTBIO. YTIJIOBas CKOPOCTb, JIMHEHHas CKOpocThb. Ilepuon m
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M MPAKTHUUECKOE MPUMEHEHHUE: CHUIOMETp, JBHXXEHHUE
CHApAJIOB, LICMTHBIE U PEMEHHBIC MEPEIAYH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPALIASI KHHEMAaTUYECKUX XapaKTEPUCTHK ABUKEHUS.

[TpeoOpa3zoBanue ABMKEHUI C UCTIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3AyXE U B pa3peKEHHOM MPOCTPAHCTBE.

Hab6mronenue neukenus tesa, OpOIIeHHOTO MO/ YIJIOM K TOPU30HTY U TOPU3OHTAIBHO.

H3mepeHne ycKkopeHus CBOOOIHOTO MaACHHUS.

HamnpaBnenue cCkopocTH Npu ABUKEHUU TTO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopmule pabomoi

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAECICHUS MTHOBEHHON CKOPOCTH.

HccnenoBanue  COOTHOLIEHWS ~ MEXAYy  NyTAMH,  [POWIECHHBIMM  TEIOM  3a
MOCJIEIOBATEIbHbIE PpaBHbIE MPOMEXKYTKHM BPEMEHM IMpPH PABHOYCKOPEHHOM JBHKEHHUH C
Ha4yaJbHOU CKOPOCTHIO, PABHOU HYIIIO.

N3yuenne nBukeHus Tena, OPOIMIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocutenbHOCTH ['anmuiies. [lepBoiit 3akoH HeroTona. HeprmanbHble cHCTEMBI
OoTCU€Ta.

Macca tema. Cuna. IlpuHnmn cynepno3unmu cui. Bropoit 3akon HerooTona miist
MaTepUaIbHOM TOUKHU. TpeTuit 3akoH HproTOHA 1711 MarepraibHbIX TOYEK.

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

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



Tpenune. Buapl Tpenust (mokosi, ckoyibkeHus, kaueHus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJIbXKEHHUs U cuiia TpeHus nokos. Kosgoumnuent tpenns. Cuna conpoTUBICHUS
IIPU JIBUKEHUM TEJa B KUAKOCTU WM rase.

[ToctynaTenbHoe U BpaliaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPIOTO Tena.

MOMEHT CuiIbl OTHOCUTENIBHO OCU BpauieHus. [lnedo cunbl. YcnoBus paBHOBecHs
TBEPAOTO TEIIA.

TexHnyeckue YCTpPOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: MOJIIMIHUKY, JBUXKEHUE
MCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiieHnE MHEpLIMH.

CpaBHeHue Macc B3aMMOJIEHCTBYIOIUX TEI.

Bropoii 3akon HerotoHa.

N3mepenue cu.

CrnosxxeHue cuil.

3aBUCUMOCTb CHJIbI YIIPYTOCTH OT Ae(popMariu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOAbEME U MaJICHUH.

CpaBHEHHME CUII TPEHUS TOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPAOro Tena. Bubl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmwie pabomul

Wzydenue nBuxeHust Opycka 1o HaKJIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3MHOBOM
oOpasiie, oT ux aedopMaIuu.

HccnenoBanue ycioBuil paBHOBECHUS TBEPIOTO TeJla, UMEIOILET0 OCh BPAIICHMUSL.

Tema 3. 3akonwl coXpanenus 6 MexaHuke

Hmnynbc MaTepraibHOM TOYKH (Teja), CUCTEMbI MaTepUalbHBIX TOYEK. IMITyIbC CHIIBI U
M3MEHEHHE UMITyJIbca Teja. 3aKOH COXpaHEHUs UMITyJibca. PeakTHBHOE IBHIKEHUE.

PaGora cunbl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprus marepuaibHOM TOUKd. TeopemMa 00 M3MEHEHMM KHHETHYECKOH
DHEPIHUH.

[TorenuunanbHas 3ueprus. [loreHnnanbHas 3HepTrUs yupyro AeopMUpOBaHHON MPY>KUHBL.
[ToreHunanbHas 3Heprus Tena BOIM3U MOBEPXHOCTH 3EMIIH.

[ToreHnuanbHble U HEMOTEHUHUANbHbIE CHIIBL. CBA3b paOOThl HEMOTEHLMAJIBHBIX CHII C
M3MEHEHNEM MEXaHNYECKOM JHEPTUU CUCTEMBI TeJl. 3aKOH COXPAHEHUSI MEXAaHUUYECKOM SHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckue yCTpOMCTBAa M NPAKTUYECKOE NMPUMEHEHHE: BOAOMET, KOIEp, NMPYKUHHBIN
IIUCTOJIET, IBUKEHHUE PaKeT.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeaxkTnBHOE ABIKEHHE.

[Tepexon moTeHIIMATBFHON SHEPTUN B KHHETHYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3ydyeHue aOCOMIOTHO HEYNPYroro yjaapa C MOMOIIBIO JBYX OJIMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue CBsI3M pabOTHI CUJIBI ¢ M3MEHEHHEM MEXaHHMUYECKOW SHEpruM Teja Ha
IIPUMEPE PaCTSIKEHHS PE3UHOBOTO JKI'yTa.



Paznen 3. MoJsiekyJsipHasi pu3uKa 4 TEPMOAUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KHHETUYECKON TEOPUHU U X OMBITHOE 0OOCHOBAHHE.
bpoynoBckoe naBuxenue. Juddysus. Xapaktep ABMKEHHS UM B3aUMOJICHCTBUS UYaCTHI]
BelecTBa. Mojenu CTpOEHHUS Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBONCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl MoseKkyn. KoiaudecTBo BelecTsa.
[TocTostnnast ABorajipo.

TemnoBoe paBHoBecue. Temnepatypa u e€ uamepenue. lllkana remneparyp Llenbcusi.

Mopenp uneanbHoro rasa. OCHOBHOE ypaBHEHHUE MOJIEKYJSIPHO-KMHETHYECKON TEOpUHU
UCaNbHOTO Ta3a. AOCONIOTHas TemrepaTypa Kak Mepa CpeqHed KHHETHYECKOW SHEpruu
TEIJIOBOTO JBWKEHMs dactull rasa. [llkama temneparyp KensBuHa. ['a30Bble  3aKOHBI.
VpaBuenue MenneneeBa—Kianeitpona. 3akon JlanpToHa. M3omporecchl B UacaIbHOM Ta3e C
MOCTOSTHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe mpeacraBieHHe U30MPOILIECCOB: U30TepMa,
u30Xopa, n3odapa.

TexHu4eckue ycTpoiicTBa U MPaKTUYECKOe IPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JUCKPETHOE CTPOEHHE BeliecTBa, Qororpaduu  MOJIEKyI
OPraHUYEeCKUX COCTUHECHUM.

OmnpiTe! 10 AU(PY3UHN KUAKOCTEH U Ta30B.

Monenb OpOyHOBCKOTO JTBUKECHHUS.

Mogaens onbita [lITepha.

OIBITHI, TOKA3BIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOJICHCTBUS.

Mogenb, WIUTIOCTpUPYIOIAsk IPUPOJTY NABJICHHS ra3a Ha CTEHKHU COCy/a.

OnbIThL, WJUTFOCTPUPYIOLIUE YPAaBHEHUE COCTOSHUS UJI€aTIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi

Ormpeznenienne Macchl BO3AyXa B KJIACCHOW KOMHAT€ Ha OCHOBE M3MEpeHud 00bEMa
KOMHATBHI, IaBJICHUS 1 TEMIIEPATypPhl BO3/IyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEKY MTapaMeTpaMU COCTOSIHUS Pa3peKeHHOI0 rasa.

Tema 2. Ocnosvt mepmoounamurku

TepmonuHamMuueckas cucTteMa. BHYTpeHHsS HEPrusi TEPMOJIMHAMHYECKOW CHUCTEMBI U
crocoObl e€ n3MeHeHus. KonudecTBo TermnoTsl U pabota. BHYTpeHHssI SHEpTrUsi 0THOATOMHOTO
uJeanbHOro rasa. Busl Teninonepenayn: TEIIONPOBOIHOCTh, KOHBEKIUS, U3TyUYeHHE. Y IenbHas
TEMI0EMKOCTh BelecTBa. KoaudyecTBo TEIIOTHI MPH TEIUIONEpeaaye.

[TonsiTue o0 anmabatHoMm mnpouecce. I[lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
MEepPBOTO 3aKOHA TEPMOAMHAMUKH K u3omporeccaM. [ padudeckas nnTepnperanus padboThI rasa.

Bropoii 3akoH TepmoanHamMuku. HeoOpaTuMocTh MpoieccoB B MPUPO/IE.

TennoBeie MamuHbL. [[puHIUTIBL [EeHCTBUS TETIOBBIX MamuH. [IpeoOpa3oBaHus SHEPTUH B
TeI1oBbIX MamnHax. Koagduuuent nonesnoro aeictBus terioBoil Mamuubl. [{ukin KapHo u
ero Kod(hPuIUEeHT MoJIe3HOTO NEUCTBHS. IKOJOTUIECKUE MPOOIEMBI TETUIODHEPTETHUKH.

TexHuueckue yCTpOMCTBA M NPaKTUUECKOE NPUMEHEHUE: JBUTaTellb BHYTPEHHETO
Cropanusi, OBITOBOM XOJIOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

W3meHenne BHYTpEHHEW SHEpPrUU Teja TPHU COBEPIICHUH pabOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJ JEHCTBHEM C)KAaTOro BO3AyXa, HarpeBaHue >Qupa B JIATYHHOU TpyOKe MyTEM
TpeHus (BUICOAEMOHCTpALsA).

W3meHeHne BHYTpeHHEH sHepruu (TeMIepaTyphl) Tela Ipu Teruionepeaaye.



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

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsl BHYTPEHHETO CTOPAHUs, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

W3mepeHne yaenbHOoM TermIoEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn eeugecmea. Dazosvie nepexoovt

[TapooOpa3oBanne wu KoHneHcamws. Mcmapenne wu  kureHue. AOCONOTHAsS U
OTHOCHTEJIbHAS BIIAYKHOCTb BO3AyXxa. HaceimieHnslil map. Y aenpHas TEIioTa napooOpa3oBaHHUs.
3aBUCHUMOCTh TEMIIEpaTyphbl KUIIEHUS OT JABJICHHUS.

TBépnoe Teno. Kpucrannmueckue u amopubie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucramael. CoBpeMeHHble Marepuaibl. [lnaBneHue u Kpuctainmsauus. Y aeiabHas
TemoTa miasienHus. CyOnumanus.

YpaBHEeHUE TEIIOBOTO OanaHca.
TexHuyeckue ycTpoWcTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,

KAJIOPUMETP, TEXHOJOTMHM  IIOJIYYEHUS COBPEMEHHBIX MATepuajoB, B TOM  4HCIIE
HaHOMAaTEPHUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HaCBIILIEHHBIX MTAPOB.

Kunenne npyu mnoHMKEHHOM JIaBJICHUH.

Crioco0bl U3MEpEHUs BIAKHOCTH.

Habmroienue HarpeBaHus U MIaBICHUS KPUCTAITMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopmwie pabomul

M3mepeHre OTHOCUTENBHON BJIAXKHOCTH BO3yXa.

Pa3znen 4. diiekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

Onextpuzauusi Ten. OJNEeKTpUyeckud 3apsana. JlBa Buga AJIEKTPUYECKUX 3apsiiOB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYTPOBOIHUKU. 3aKOH COXPAHEHHUS AIEKTPUUYECKOTO 3aps/a.

B3aumopneiicteue 3apsnoB. 3akoH Kynona. ToueuHslii  DJIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuueckoro noss. IlpuHumn cyneprnosunuun
ANEKTPUYECKUX MOJIeH. JINHNKM HaNPsy)KEHHOCTHU IEKTPUYECKOTO MOJIS.

Pabora cun oanexkTpocratudyeckoro modis.  [loreHuman. Pa3HOCTP  MOTEHIMAIOB.
[TpOBOAHMKY U TUAIIEKTPUKH B HJIEKTPOCTATUYECKOM IoJIe. JIUdaeKTpruecKas MIpOHULAEMOCTb.

OnextpoéMkocTs. KonzaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATOpa. ODHEeprus
3apsKEHHOIO KOHJIEHCATOPA.

TexHudeckue yCcTpoWCTBa M IPAKTHYECKOE IPUMEHEHHUE: JJIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHJEHCATOp, KOMHWPOBAIbHBIN
anmnapar, CTpyHHBIN IIPUHTED.

Jlemoncmpayuu

VY CeTpoiCTBO M MPUHIHAI AEHCTBUS dJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU3OBAHHBIX TEIN.

DNEKTPUYECKOE MOJIE 3apsKEHHBIX TEll.

IIpoBOTHHUKY B AJIEKTPOCTATUYECKOM IIOJIE.

DJIEKTpOCTAaTUYECKas 3alIUTa.

JIMdIIEKTPUKN B DJIEKTPOCTaTUYECKOM IIOJIE.

3aBUCHUMOCTb  2JEKTPOEMKOCTH IUIOCKOTO KOHAEHCAaTopa OT IUIOIIAAU  IUIACTHH,
paccTOSHUS MEX]Ty HUMU U AUDJIEKTPUUECKOIN MPOHUIIAEMOCTH.



OHeprus 3apsyKEHHOI0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, nabopamopmuie pabomul

N3mepenue 31eKTpOoEMKOCTH KOHIEHCATOpa.

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

DJIEKTPUYECKUI TOK. Y CIOBUS CYHIECTBOBAHHUS IEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cuna toka. [TocTossHHBIH TOK.

Hanpsokenne. 3akon Oma 1715 yyacTka LETH.

DIIEKTpUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBIICHUE BELLECTBA.
[TocnenoBarenpHOE, MapauieIbHOE, CMELIAHHOE COEAMHEHUE ITPOBOIHUKOB.

Pabota snexkTpuueckoro Toka. 3akoH Jxoyns—JIenna. MOMHOCTh 31EKTPUYECKOTO TOKa.

DNEKTPOABUKYIIASI CUJIa U BHYTPEHHEE COMPOTUBIICHHE UCTOUYHMKA TOKA. 3akoH Oma Jyist
MOJTHOM (3aMKHYTOM) AJIeKTprIecKoi nenu. KopoTkoe 3aMpIkaHue.

DJIEKTPOHHAs IPOBOJAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAJIJIOB
oT Temneparypbl. CBEpXIPOBOAUMOCTb.

DNIeKTpUUYECKHil TOK B Bakyyme. CBOMCTBA AJIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEeHHass M TpPUMECHass MPOBOAUMOCTh MOJIYIPOBOIHUKOB.
CsoticTBa p—Nn-niepexona. [lonynpoBogHUKOBBIE TPHUOOPHI.

DNEKTPUYECKUII TOK B PACTBOpax M paciulaBax »dJICKTPOJIUTOB. DIEKTPOJIUTHUECKAS
JUCCOIHAIUS. DIIEKTPOJIU3.

DJNIeKTpUUYECKHl TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSATENbHBIN pa3psia. MonHus.
ITna3ma.

TexHu4eckue yCTPOMCTBA M MPAKTHUYECKOE IMPUMEHEHUE: aMIIEPMETP, BOJBTMETD,
peocTtaT, WCTOYHUKH TOKa, JJCKTPOHArpeBaTeNbHbIE NPHOOPHI, AJIEKTPOOCBETUTEIHHBIE
npuOOpbl, TEPMOMETP CONPOTUBJICHUS, BAKYYMHBIH JHOJ, TEPMUCTOPH U (HOTOPEIUCTOPHI,
MOJIYIIPOBOIHUKOBBIN JTMOJI, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh CONPOTHUBIICHUS] LWIMHAPUYECKUX MPOBOJAHMKOB OT JUIMHBI, IUJIOIIAIU
MONEPEYHOI0 CEYEHUsI U MaTepHaa.

CwmenraHHOe COeTMHEHUE TIPOBOTHUKOB.

IIpsiMoe m3MepeHue 3IEKTpOABMXKYILIEH Cwibl. KOpOTKOE 3aMbIKaHHE TalbBAHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTHUBIICHMUS.

3aBUCUMOCTh COMPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB 3JEKTPOJIUTOB.

HckpoBoit pa3psaa ¥ NpOBOAMMOCTb BO3yXa.

OIHOCTOPOHHSSI TPOBOJIMMOCTD AMO/1A.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomuol

N3yuenne cMenmaHHOTO COEIMHEHHS PE3UCTOPOB.

W3mepenne  SAEKTPOABMKYIIEH CHJIBI  HCTOYHHKA TOKA W €r0  BHYTPEHHETO
CONPOTHUBIICHUS.

Habmronenue anekrponusa.

MexnpeamMeTHblie CBSI3H

Uzydyenne kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocylecTBIsieTCs € Y4ETOM
COJIEP)KATENbHBIX MEXKIPEIMETHBIX CBS3€M C KypcamMH MaTeMaTUKH, OWOJIOTHUH, XHMHUHU,
reorpaduu ¥ TEXHOJOTHH.



Mesicnpeomemnuvie nousamus, CBS3aHHbIE C M3YYEHHEM METOAOB HAyYHOIO ITO3HAHMSL:
sBIICHUE, Hay4yHbId (pakT, rumore3a, Qu3myeckas BEIMYUHA, 3aKOH, TEOPHs, HAOIIOACHUE,
AKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelleHHEe CHUCTEMbl ypaBHEHMM, JHMHeWHas ¢QyHKOMs, mnapaboa,
runep0oia, ux rpaQuKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKIMU: CUHYC, KOCUHYC, TAHT'€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKJIECTBO, BEKTOPbl M MX IPOEKLHUH Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe IBM)KEHUE B JKUBOM npupoje, 1udpgysus, ocMocC, Te1000MeH
KHUBBIX OpPraHU3MOB (BHJIbl TEIUIONEPEIaut, TEIJIOBOE PAaBHOBECHUE), JICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHasi Macca, TEIUIOBBIE CBOWMCTBA TBEPIABIX TeJ, XKUAKOCTEH U TIa30B, JJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, 2JIEKTPOJIUTHYECKAs JUCCOLMALNS, TaIbBaHUKA.

Tl'eoepaghus: BIaxXHOCTH BO31lyXa, BETPHI, 0apOMETpP, TEPMOMETD.

Texnonoeusn: nmpeodpa3zoBaHue ABMKEHUI C UCTIONB30BaHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKK, HCIOJIb30BAHUE 3aKOHA COXPAHEHHUs HMMIIyJIbca B TEXHHUKE (pakeTa,
BOJOMET M JIpyrue), JBUTaTellb BHYTPEHHEIO CropaHMs, IapoBas TypOuHa, OBITOBOH
XOJIOMIBHUK, KOHJUIIMOHEP, TEXHOJIOIMH MOJyUYE€HUSI COBPEMEHHBIX MAaTE€pPUAIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHYecKas  3alluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NPUHTEp, 3JEKTpOHArpeBaTeibHbIE MPUOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, FaJIbBAaHHKA.

11 KJIIACC
Pazjen 4. DiekTpoanHaMuKka

Tema 3. Maznummnoe none. InNeKmMpoOMacHUMHAA UHOYKUUS

ITocrositHHbIE MarHuTHL. B3auMozaelcTBHEe IOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bexrop marauTHOM MHAYKIMH. [[pMHIMO Cyneprno3uiyu MarHUTHBIX 1osiel. JIMHUM MarHuTHOM
uHAyKuuu. KapTrHa TuHUI MarHUTHON MHAYKIMHU TOJISl HOCTOSTHHBIX MarHUTOB.

MaruutHoe moje NpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKOUMU MarHUTHOTO IOJIS
JUIMHHOTO NPSIMOIO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHMKA, KATYLIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre NpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

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

SIBneHne HeKTpOMAarHUTHOM WHAYKIMH. [IOTOK BEKTOpa MarHUTHOW HMHIYKIIHH.
DNEeKTPOABMKYIIAs CUJIa MHAYKLIUHU. 3aKOH 3JIEKTPOMarHUTHOM MHAyKuuu dapazes.

BuxpeBoe snekTpuueckoe mojie. DJEKTPOABMIKYIAs CWJIA HMHAYKIUU B IIPOBOJHUKE,
JBIKYILEMCS IIOCTYNATEIbHO B OTHOPOJHOM MarHUTHOM II0JIE.

IIpaBuno Jlenna.

NHayKTUBHOCTG. SIBIIeHHE CAaMOMHTYKIIMU. DJIEKTPOIBHIKYIIAsk CHUJIa CAMOMH Ty KIIUH.

OHeprus MarHUTHOTO TOJIS KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuuyeckue ycTpoiicTBa M MPAKTUUYECKOE IPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTENIHU dJIEMEHTAPHBIX YaCTULl, HHAYKLINOHHAS M1€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE 3JIEKTPOHHOTO MMyYKa MarHUTHBIM TOJIEM.



JInHMM MHOYKIMY MarHUTHOTO TOJIS.

B3aumogelictBrue 1ByX IPOBOAHUKOB C TOKOM.

Cuita Ammiepa.

HevictBue cuiibl JIopeHila Ha HOHBI JIEKTPOJIUTA.

SIBneHne ANeKTPOMarHUTHOM MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD 3JICKTPOIABUKYILEH CUIIbI MHAYKIIMM OT CKOPOCTH M3MEHEHHS MarHUTHOTO
MOTOKa.

SIBneHne caMOMHIYKIHUH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3yuenre MarHuTHOTO TOJIsI KATYIIKH C TOKOM.

HccnenoBanue siBICHUS 2JIEKTPOMATHUTHON MHAYKIUU.

Pa3pen 5. Kojie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumHble Ko1e0anus

Konebarenpnass cucrema. CBOOOMHBIE MeXaHWUYeCKHe Kojebanus. [apmoHmueckue
konebanus. Ilepuon, dacrora, ammautyga u  (aza konebanuil. I[lpyXMHHBI MasSTHUK.
MatemaTuyeckuii MasTHHUK. YpaBHEHHE TapMOHUYECKUX KoseOanuil. [IpeBpaiieHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSIX.

Konebarenbubiii  kKOHTYp. CBOOOJHBIC S3JCKTPOMArHUTHBIE KOJICOAHUS B HICATHHOM
KOJe0aTeIbHOM ~KOHType. AHAJOTUSl MEXKIY MEXaHWYeCKUMH U DIEeKTPOMarHUTHBIMU
konebanusiMu. @opmyna Tomcona. 3akOH COXpaHEHHUS SHEPTrUU B UACATBLHOM KOJeOaTeIbHOM
KOHTYDE.

[TpencraBieHne O 3aTyXaroMMX KojeOaHUSX. BBIHYXJICHHbIE MEXaHUYCCKUE KOJIeOaHUsI.
Pe3onanc. BeiHyX/1eHHBIE JIEKTPOMArHUTHBIEC KOJIEOaAHUSI.

[lepemennbiii TOk. CUHYCOMJANbHBIN MEPEMEHHBIN TOK. MOIIHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYTHOE U JIEHCTBYIOIEE 3HAUCHUE CUJIBI TOKA U HATIPSKEHUA.

Tpanchopmarop. IlpomsBonacTBo, mepemada W MOTPEOJIECHUE AIEKTPUUYECKON HSHEPrHUH.
OKOJIOTUYECKUE PHUCKH TPU MPOU3BOACTBE 3JIEKTpo3HEepruu. KynpTypa wHCHOIb30BaHUS
AIIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudeckue yCTpOMCTBA M TNPAKTUYECKOE IPHUMEHEHHME: DIJIEKTPUYECKHM 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, TIMHUHU JJIEKTpoIepead.

Llemoncmpayuu

HccnenoBanue mapaMeTpoB KosieOaTenbHOM CUCTeMbI (IPYKUHHBIA UM MaTeMaTHUeCKUN
MasITHHK).

HabGmonenue 3aryxaromux KojaeOaHmid.

HccnenoBanre CBONCTB BBIHYKICHHBIX KOIeOaHUI.

Habmtoienue pesonanca.

CB0OO/IHBIE NEKTPOMArHUTHbIE KOJIeOaHusI.

OcmumorpaMmsl — (3aBUCMMOCTH  CHJIBI  TOKAa W HAOpsDKEHUS OT BPEMEHM) s
AIIEKTPOMATHUTHBIX KOJICOAHHIA.

Pe3onanc nmpu mocnegoBaTeIbHOM COEAMHEHUU PE3UCTOPA, KATYIIKH MHAYKTUBHOCTH U
KOHJICHCATOpA.

Mogens TMHUH JIEKTPOIEePEIayuH.

Yyenuueckuii sxcnepumenm, 1abopamopvie pabomuol

HccnenoBanue 3aBUCUMOCTHY TIEPHOa MAJIBIX KOJIeOaHUI Tpy3a HA HUTHU OT JUIMHBI HUTH U
Macchbl rpy3a.



HccnenoBanue NEPEeMEHHOTO TOKAa B LENM M3  IOCIEIOBAaTEIbHO COEIWHEHHBIX
KOHJIEHCATOpa, KaTyIIKHU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbIE 60IHbL

MexaHuueckue BOJIHBI, yclIoBUs pacripocTpanenus. [lepuon. CkopocTs pacpocTpaHeHus
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. WHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKkocTh 3Byka. Beicota ToHa. TeMOp 3ByKa.

OJIEKTPOMAarHUTHbIE BOJHBL. YCJIOBHS M3JIy4Y€HHUs AJIEKTPOMATrHUTHBIX BOJH. B3anmuas
opueHTanus BekTopoB E, B, V B snextpomarautHo# BosiHe. CBOMCTBa AJIEKTPOMArHUTHBIX
BOJIH: OTpaXCHHE, IMpeJoOMJIeHHe, moysipu3anus, audpakuus, uaTrepdepenuns. CKOpocTh
AJIEKTPOMAarHUTHBIX BOJIH.

[[Ixkana 371€KTPOMarHUTHBIX BOJH. [IpuMeHeHHEe 37eKTpOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DEeKTPOMarHUTHOE 3arps3HEHUE OKPYKAIOLIeH cpeibl.

TexHuueckue ycTpoicTBa U NMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
YJIbTPAa3BYKOBAsl JIMATHOCTUKA B TEXHUKE W MEIULMHE, pajap, PaJAHONpPUEMHHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

O06pa3oBaHue U pacIpoOCTpaHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJH.

KoneoG:mromieecs Teno Kak HCTOUYHUK 3BYKa.

Habumonenne otpakeHus U IPEJOMIIEHUSI MEXaHUYECKUX BOJIH.

Habmonenue natepdepeHnny 1 Tuppakind MEXaHHYECKIX BOJIH.

3BYKOBOM pPE30HAHC.

Habmioienue CcBA3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIUTYJIOM M YacTOTOU
KOJICOAHUH.

HccnenoBanne CBOWCTB  3JEKTPOMAarHUTHBIX  BOJIH:  OTpPaK€HUE, TPEIOMIICHHE,
nosnsipu3anus, 1udpakuus, HHTephepeHIIns.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. [IpsMonnHeliHOe pacpOCTpaHEHUE CBETa B OHOPOIHOMN cpefie.
JIyd cBeta. ToYeUHBIN UCTOYHUK CBETA.

OtpaxeHue cBera. 3aKOHBI OTpakeHMs cBeTa. [locTpoeHune H300pakeHUl B IJIOCKOM
3epKae.

[Ipenomnenue cBera. 3aKkOHBI TMpEJIOMIICHUS CBeTa. AOCOJIOTHBIM TMOKa3aTesb
npenomiieHusi. IlonHoe BHyTpeHHee oTpakeHue. [IpeaenbHbI yrona MONHOrO BHYTPEHHETO
OTpPa’KEHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L[Ber.

Cobuparoniue M pacceuBarouiye JHUH3bL. ToHKas JuH3a. POKYyCHOE pacCTOsSHUE U
onTHYeCcKas cuiia TOHKOM JMH3bL. [locTpoeHne n3odpaxeHuii B coOMparommx U paccenBarOIInuX
nuH3ax. @opMyiia TOHKOM JIMH3BI. Y BEJIMUEHHE, 1aBAEMOE JIMH30M.

[Ipenenbr IPUMEHUMOCTH T€OMETPUUECKON ONITHUKH.

BonnoBass onrtuka. Wurepdepennus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS
HaOJIOZICHUSI MAKCUMYMOB M1 MHHUMYMOB B HHTEePGEPEHIIMOHHOM KapTHHE OT JABYX CHH(pA3HBIX
KOI€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cBera. [udpakiuuonnas pemérka. YcioBue HAOMIOACHHUS TIJIABHBIX
MaKCHMYMOB IIpH Ma/IeHUH MOHOXPOMAaTUYECKOTO CBETa Ha AU(PPAKIIMOHHYIO PEHIETKY.



[Tonsipuzanus ceera.

TexHuueckue yCTpoWcTBa M MPaKTHUYECKOE IMPUMEHEHHE: OYKHM, JIyma, (oToammapar,
NPOCKIIMOHHBIN  anmapar, MHKpPOCKOI, TEeJIEeCKOI, BOJIOKOHHAs OITHKA, JU(PpPaKIHOHHAS
pewéTka, NoJsIpouI.

Jlemoncmpayuu

[TpsimonuHEHOE pacHpoCTpaHEHUE, OTpPakKeHUE U IpeloMieHHe cBeTa. Onruueckue
puOOpHI.

[TonHOe BHyTpeHHee oTpakeHre. Mozienb CBETOBOJA.

HccnenoBanue CBOMCTB U300paKCHUI B JIMH3AX.

Mogenu MUKpPOCKOIIA, TEIECKOIIA.

Habmonenue narepdepeHnm crera.

Hab6nronenue nudpakuuu cBera.

HaOnronenue nucrnepcuu cBera.

[TosrydyeHue ciekTpa ¢ IOMOIIBIO PU3MBI.

[Toyuyenue cnekTpa ¢ TOMOIIBI0 TUPPAKITMOHHON PEIIETKH.

HaOnronenue nonspusanuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3mepenue nokasaresns NpeaoMIICHHUs CTEKIIa.

HccnenoBanue cBONCTB U300pakKeHU B JTMH3aX.

HaGnronenue nucnepcuu cBeTta.

Pa3znen 6. OcHOBBI crienMaJIbHOH TEOPHUH OTHOCHUTEILHOCTH

I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel cnenuanbHOM TEOpUH
OTHOCUTEJIbHOCTH: HMHBAPUAHTHOCTh MOJAYJSI CKOPOCTH CBE€Ta B BaKyyMe, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILTEHHA.

OTHOCHTEIBHOCTD OJJHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHH U COKPALLEHUE JIUTMHBI.

DHeprus U UMIYJIbC PEISITUBUCTCKON YaCTUILIBI.

CBs13b Macchl € SHEPTUEN U UMITYJILCOM PENSTUBUCTCKOM YaCTHIIbl. DHEPrUs MOKOSL.

Pa3nea 7. KBantoBas pusuka

Tema 1. Dnemenmul K6AHMOGOI ONMUKU

®oronsl. ®opmyina [Tnanka cBs3u sHEpruu GOTOHA C €r0 YaCTOTOW. DHEPrUusi U UMIYJIbC
dboToHa.

OtkpbiTe u uccienoBanue ¢orodpdekra. Ombitel A. I'. CroneroBa. 3aKOHbBI
doroaddexra. YpaBHenue DitHmTeitHa 1 poroaddexra. «KpacHas rpanuna» porosddexra.

Jasnenue cBera. OnwiTel [1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBHUE CBETA.

TexHuueckue ycTpoHCTBA M TpaKTHUECKOe NpUMEHeHHue: (PoTorneMeHT, (OTONATUHK,
COJIHEeYHast 6aTapest, CBETOAHO/.

Jlemoncmpayuu

®oTod(eKT Ha YCTAaHOBKE C LIMHKOBOH MJIACTHHOM.

HccnenoBanue 3akoHOB BHEIIHETo GpoTorddexra.

Cseroauog.

Conneynas Oarapes.

Tema 2. Cmpoenue amoma

Monens aroma Tomcona. OmbiTel Pezepdopna nmo paccesnuto o -uactuul. [lnmanerapHas
mojens atoMa. Iloctynatel bopa. M3nyuenue u mornomenue GOTOHOB NpHU MEpexoje aToMa ¢



OIHOTO YpPOBHSI 3HEpruM Ha Jpyrod. Buasl crnekTpoB. CHeKTp YpOBHEH SHEpPruM aroma
BOZIOpPOAA.

BonnoBeie cBolicTBa yactull. Bosusl ne bpoiinsa. KopiyckynisipHO-BOJIHOBOM Ayallu3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3y4YEHHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTPaJbHbI aHaJIN3
(ciekTpockom), Ja3ep, KBAHTOBBIA KOMITBIOTED.

Llemoncmpayuu

Mopuenb onbiTa Pezepdopaa.

OrnpenesieHne JIMHBI BOJIHBI Jla3epa.

Hab6mtonenue nuHeRvaTbix CIIEKTPOB U3TyUCHUS.

Jlazep.
Tema 3. Amomnoe aopo
OKCHEepUMEHThI,  JIOKa3bIBAIOLIME  CJIOXHOCTh  CTPOCHHUS  sijpa. OTtkpsiTHE

panuoaktuBHOCTU. OTBITH Pesepdopna mo onpeneneHnio coctaBa pagloakTUBHOTO H3ITyUeHHS.
CgoiictBa anb(da-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA KHUBBIE OPTaHU3MBI.

OtkpbiTHEe npoTOHa W HeWTpoHa. Hyxionnas mopnens siapa ['eiizenOGepra—lIBaHeHKo.
3apsn sinpa. MaccoBoe uuciio siapa. M30tonsl.

Anbda-pacniaa. DIEKTPOHHBIA W MO3UTPOHHBIM Oera-pacnaa. ['amma-uzinydeHue. 3aKoH
PaauOaKTUBHOIO pacIaja.

OHeprust cB3M HyKJIOHOB B sijipe. SlnepHble cuiibl. JleekT Macchl sapa.

SAnepHele peakuuu. [leneHne u cuHTE3 A1€p.

SAnepupiii peakrop. TepmosinepHblii cuHTe3. [IpoGneMbl M NIEpCHEKTUBBI SAAEPHOM
HHEPreTUKU. DKOJIOTUYECKUE ACTIEKThI ACPHON SHEPTreTHKU.

OnemMeHTapHble YacTULIbl. OTKPBITHE TO3UTPOHA.

Metonbl HaOMIOEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.

@yHIaMeHTalIbHbIE B3aUMOIeHCTBUSA. EMUHCTBO (pr3nueckoil KapTUHBI MUpA.

TexHuueckue yCTpOMCTBAa M NPAKTHYECKOE NPUMEHEHHME: JO3UMETp, Kamepa BuibcoHna,
SAJIEPHBIN peakTop, aTOMHas boMOa.

Llemoncmpayuu

CuéTurK MOHU3HPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

HccnenoBanue TpekoB YacTHIl (10 TOTOBBIM (oTorpadusm).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Otanbl pa3BUTUs  acTpoHoMuu. llpukiiagHoe ¥ MHUPOBO33pPEHUECKOE 3HAUYEHHE
ACTPOHOMHH.

Bun 3Bé3aH0r0 Heba. Co3Be3aus, spKue 3BE3/bl, IUTAHETHI, UX BUIUMOE JIBUKEHHUE.

Conneunas cucrema.

Connue. Conneuynass axkTuBHOCTh. Mcrounuk sHeprum ConHua u 3BE31. 3BE3ABI, HX
OCHOBHBIC XapaKTepUCTUKH. JluarpaMma «CHEKTpajJbHBIA KJIACC — CBETUMOCTBY. 3BE3JbI
[JIaBHOM TOCJEN0BATEIBHOCTH. 3aBUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3[ TJIaBHOU
NOCJIeA0BaTENbHOCTH. BHyTpeHHee crTpoeHue 3BE3N. CoOBpeMEHHBIE MPEACTABICHUSA O
MPOUCXO0XKICHUU 1 3BOMOIMU CoJIHIIA U 3BE3/1. DTarbl )KU3HU 3BE3].

Muineunsii [1yTe — Hamia I'anaktuka. [lonoxenne u nuxxenne Connua B ['anaktuke. Tumnst
raJlakTUK. PannoranakTiuky U kBazapel. YEpHbIE ABIPHI B siipaxX rajlakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6na. Pazberanue ramaktuk. Teopus
bonsmioro B3peiBa. PennkroBoe n3nyueHue.



Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobiaemMbl aCTpOHOMUH.

Yuenuueckue nabnrooenus

HaOnroneHnuss HeBOOPYKEHHBIM I71a30M C UCHOJIb30BAaHUEM KOMIIBIOTEPHBIX IPUIOKEHUN
JUIsL OIIPEJICNICHUS MOJIOKEHHsI HEOEeCHBIX 0OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHoro nonymapus 1 sipkue 3BE3/1bl.

O0o0maroniee NOBTOpeHHE

Ponp (u3MKM M acTpOHOMMHM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
9THUYECKOW cdepax AeATEIIbHOCTH 4YeJIOBeKa, pPOJib M MeCTO (PHU3MKM U aCTPOHOMHUHM B
COBPEMEHHOM HAay4HOW KapTHHE MHpA, pPOJb (HU3HMUECKOW Teopur B (HOPMHUPOBAHUU
npeCcTaBiIeHUu 0 (PU3NYECKON KapTHHE MUPA, MECTO (PM3UYECKOM KapTHHBI MUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX IIPEACTABICHUN O IIPUPOJIE.

MexnpeaMeTHbIe CBS3H

N3yuenmne kxypca ¢usuku 6a3oBoro ypoBHs B 11 Kkilacce OCymIeCTBISiCTCS C YYETOM
COJIEp)KaTeNIbHBIX MEXIIPEIMETHBIX CBA3€M € KypcamMu MaTeMaTuKH, OWOJIOTHUH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnsie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHWE, HAYYHbIM (akt, rumores3a, (u3ndeckas BeIMYMHA, 3aKOH, TEOpHs, HAONIOJICHHE,
HKCIIEPUMEHT, MOJIEIMPOBAHHE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHe (YHKIMU: CHHYC,
KOCHUHYC, TaHIEHC, KOTAHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HX
NPOCKIMH HAa OCH KOOPAWHAT, CIIOKEHHE BEKTOPOB, MPOW3BOIHBIC 3JIEMEHTAPHBIX (DYHKIIHIA,
NPU3HAKH TIOJ00HS TPEYTOJIbHUKOB, OTPEICTICHNE TUIOMAIN TUIOCKUX (QUTyp B 00BEMa Tell.

buonoeusn: snexkrpuueckue SBIEHUS B JKUBOM Hpupoje, KojeOaTelbHbIE IBMXKEHUS B
JKUBOM NIPUpOJIE, ONTUYECKUE SIBJICHUS B JKMBOM IIPUPOJE, NCHCTBUE pajualiy Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOEHME aTOMOB U MOJIEKYJ, KpUCTalNIMYecKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHMs KPUCTAJUIMYECKON PEIIETKHU, CIIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOTIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX PyaA, (OTOChEMKA 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSCEHUH.

Texnonozus: TMHUM DJIEKTpOIIEpeiad, T€HEPaTop MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEb,
UHAYKIMOHHAs Tedb, pajap, paauoNpUEMHHUK, TeIeBH30p, aHTeHHa, TenedoH, CBYU-meus,
IIPOEKIIMOHHBIN ammapar, BOJIOKOHHAs OITHKA, COJIHEYHAas Garapes.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHSA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mpeamera «®dus3uka» Ha ypOBHE CpPEIHETO OO0IIero oO0pa3oBaHUS
(6a30BBII  ypOBEHB)  IIOJDKHO  OOECMEYHTHh  JOCTHKCHHE  CICAYIOIIMX  JIMYHOCTHBIX,
METaIpeIMETHBIX U TIPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE pPe3yJIbTaThl OCBOCHUs yueOHOro npeaMera «DuU3MKa» JOKHBI OTPakaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYarOIIUXCSl PYKOBOJICTBOBATHCS C(OPMHPOBAHHON BHYTPEHHEH
NO3UIMEN JMYHOCTH, CHCTEMON LIEHHOCTHBIX OpUEHTAlMii, IO3UTUBHBIX BHYTPEHHHX
yOeXIeHU, COOTBETCTBYIOIUMX TPAJULHOHHBIM IIEHHOCTSM POCCHHMCKOro  OOILEeCTBa,
paclIupeHHe KU3HEHHOIO OIBITA U OIBITA AEATEIbHOCTH B IPOLIECCE PEaIu3alii OCHOBHBIX
HaIpaBJICHUN BOCIIUTATEIBHOM 1€ATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaska1aHCKOro BOCIIUTAHUS:

c(OPMHPOBAHHOCTh  TPAXKJAHCKOM MO3MLMU  OOydaromlerocs Kak aKTUBHOTO U
OTBETCTBEHHOT'0 WIEHA POCCUICKOro 00I1eCTBa;

NPUHATHE TPAAULUOHHBIX OOIICYEIIOBEUYECKUX TYMAHUCTHUECKUX M JEMOKPATUYECKUX
IICHHOCTEIA;

TFOTOBHOCTh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEpECax TI'Pa)KJIaHCKOTo0 OOIIECTBa,
y4acTBOBAaTh B CaMOYIPaBJICHUU B 00pa30BaTeIbHON OpraHU3aly;

YMEHHE B3aUMOJEWCTBOBAaTh C COLMAJIbHBIMM HHCTUTYTaMH B COOTBETCTBUU C HX
GYHKIUSAMU 1 Ha3HAUEHUEM;

TOTOBHOCTH K TYMAHUTAapHO! U BOJIOHTEPCKOM EATEIBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS:

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

LIEHHOCTHOE OTHOILIEHUE K TOCYAapCTBEHHBIM CHMBOJAM, JIOCTH)KEHUSM POCCUHCKHUX
yu€HBIX B 007aCTH (PU3UKU U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCITUTAHMSI:

c(OpMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO OBECHMUS;

CIIOCOOHOCTh OIICHMBATh CUTYallMI0 M MPUHHMATh OCO3HAHHbBIE PEIIECHUS, OPUEHTUPYSACH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B IEATEIbHOCTH YUEHOTO;

0CO3HaHME JIMYHOTO BKJIaJ1a B IOCTPOEHUE YCTONUNBOro Oy IyIIero;

4) 3cTeTHYeCKOro BOCIIMTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MUPY, BKJIIOYasl 3CTETUKY HAYYHOI'O TBOPYECTBA, MPUCYILETO
¢du3nueckoil Hayke;

5) TpyaoBoro BocnuTaHusi:

UHTEpEC K pa3IuuHbiM chepam NpopecCHOHATbHOW JESTeNbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (PU3UKOM ¥ TEXHHKOH, yYMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymien
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHbIE )KU3HEHHBIE IIIaHBI,

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHIO M CaMOOOpPA30BaHMIO B 00JACTH (PU3UKU HA
MPOTSKEHUH BCEU KU3HU,

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh HKOJIOTHUECKOW KyJIbTYphl, OCO3HaHME TIJI00AJILHOTO XapakTepa
HKOJIOTHUECKUX MPobIIeMm;

IJIJAHUPOBAHUE W OCYLIECTBJICHHUE JIEWCTBHI B OKPYJKAIOIIEW Cpele Ha OCHOBE 3HAHMS
1eJIel YCTOMYMBOTO Pa3BUTHSI YETIOBEYECTBA;



paclIMpeHHe OmbITa JACATEIbHOCTH HSKOJOTMYECKOW HAMpaBICHHOCTH Ha OCHOBE
UMEIOITUXCS 3HAHUMN TI0 (pu3mKe;

7) IEHHOCTH HAYYHOTO TMO3HAHMS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (HU3UICCKOIN HAYKH;

OCO3HAaHHE IIEHHOCTU HAYYHOU JIeATEIHHOCTH, TOTOBHOCTH B MPOIECCe M3YUYCHHS (PU3UKU
OCYILECTBIISATh MPOCKTHYIO U UCCIEI0BATENbCKYIO ACSITEIIbHOCTh UHIUBUIYAIbHO U B TPYIIIIE.

METAIIPEJIMETHBIE PE3YJIBTATDI
Ilo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE y4eOHbIe JeiiCTBUS
ba3oBble Jornyeckue JeCTBUSA:

CaMOCTOSITENILHO (POPMYIMpPOBaTh M aKTyalIM3MPOBATh MPOOJIEMYy, paccMaTpuBaTh ¢
BCECTOPOHHE;

ONpEACIIATh LENU IeITeIbHOCTH, 3a/1aBaTh MapaMeTPbl U KPUTEPUU UX JOCTHXKECHUS,

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMATPUBACMBIX (PU3NICCKUX SBICHUSX;

pa3pabareIBaTh IJIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIM3a UMEIOIUXCS MaTePUATBHBIX
Y HEMaTepHaIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIbHOCTh, OLEHUBATH COOTBETCTBUE PE3YJIHTATOB LEISM,
OIICHUBATh PUCKHU IMOCIIEACTBUI JAESITEIILHOCTH;

KOOPJMHUPOBATh U BBIIONHATH PA0OTy B YCIOBUAX PEAIbHOr0, BHUPTYaJIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIUICHHUE MTPU PEIICHUH KU3HEHHBIX MTPOOJIEM.

Bba3oBble uccienoBaTebCKHeE AeliCTBHS .

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMU TOHSTHSIMH W METOAamMu (pu3uMvecKoi
HayKU;

BJIa/IETh HABBIKAMHU Y4EOHO-HCCIIEIOBATEIbCKON M MPOEKTHON AESITETbHOCTH B 00JacTu
¢bu3KKH, cCIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MTOMCKY METOAOB PELICHHs 3a1a4
(U3UYECKOTO CoMIep KaHusl, TPUMEHEHHUIO PA3IUYHBIX METO/I0B ITO3HAHHS;

BIIAJICTh BHUJAMH JCSATEIHHOCTH TIO TOJYYSHHIO HOBOT'O 3HAHMs, €r0 HMHTEpIIpETaIluH,
npeoOpa3oBaHHI0 M TPUMEHEHUI0 B PA3IMYHBIX YYEOHBIX CHUTYyallUsX, B TOM YHCIE MPH
CO3aHUH YYE€OHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJIATh TPUYUHHO-CIICJICTBEHHBIE CBSI3M W aKTyallM3UpOBaTh 3ajady, BBIJABUTATh
TUTIOTE3y €€ peIIeHHs, HaXOJUTh apryMEHTHI IS JIOKa3aTelIhCTBA CBOUX YTBEPIKICHHM,
3a/1aBaTh apaMETPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IMOJYYEHHbIE B XOJ€ pEUIeHUs 3aJaud pe3yJbTaThl, KPUTHYECKH
OIICHUBAThH UX JOCTOBEPHOCTh, POTHO3UPOBATH U3MEHEHNE B HOBBIX YCIIOBHSIX;

CTaBUTh U (POPMYJIHPOBATH COOCTBEHHBIC 3aJaud B OOpa30BATEIBHOUM JCSATEIHHOCTH, B
TOM YHUCJIE TIPH U3yUYEHUH (PU3UKU;

JaBaTh OLIEHKY HOBBIM CUTYaIMsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT,

YMETh MEPEHOCHUTH 3HAHUS M0 (PU3UKE B MPAKTHUECKYIO 00JIaCTh )KU3HEEATEIbHOCTH;

yMETh UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEU, IPEAIaraTb OPUTHHAIbHBIEC TOAXOAbI U PEIICHHUS;

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

PabGora ¢ unopmanmeii:

BIIJICTh HABBIKAMU TOJyYeHUs] WHPOpMaAIu (GU3HUECKOTO COACPKAHUS U3 WCTOYHHKOB
pa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYUIECTBJIATh IIOMCK, aHAJW3, CUCTEMATHU3aLUI0 U
WHTEPIIPETANNIO UHPOPMALINK Pa3IMYHBIX BUIOB U (HOPM MPE/ICTABICHHUS,



OLICHUBATh JOCTOBEPHOCTh MH(OPMALIHH;

UCIIONIb30BaTh CpEICTBA HMH(POPMAIMOHHBIX M KOMMYHHKAIIMOHHBIX TEXHOJOTHH B
pELICHNH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHM3AaLMOHHBIX 3a1a4 C COOJIOJEHHEM
TpeOOBaHUI 3PrOHOMUKH, TEXHUKH 0€30IaCHOCTH, TUTUEHBI, pecypcocOepeKeH sl, PaBOBbIX U
STUYECKUX HOPM, HOPM UH(OPMALIMOHHON O€30MacCHOCTH;

CO3/1aBaTh TEKCThl (DU3UYECKOTO COJACPKAHUS B pa3IUYHBIX (opMmarax ¢ y4EToMm
Ha3HAueHUs MHPOpPMALMU W LEJIEBOM AayAUTOPUH, BBHIOMpAs ONTUMAIBHYIO (GopMy
IIPE/ICTABIICHUS U BU3YAIU3aLNH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYILECTBIIATH OOIIEHHE HA YPOKaxX (PU3UKH U BO BHEYPOUHOH J1EATEILHOCTH;

pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMid U CMATYATh KOH(IMKTEHI;

pPa3BEPHYTO U JIOTMYHO M3J1ararb CBOK TOUYKY 3pPEHHUS C HCIOJIb30BAHUEM SI3BIKOBBIX
CPEJCTB;

IIOHMMATb U UCHOJIb30BaTh IPEUMYIIECTBA KOMAHIHON U HHAUBUAYAIbHON padOThI;

BBIOMPATh TEMATUKY U METOJbI COBMECTHBIX NEHCTBHU ¢ y4€TOM OOMIMX HMHTEPECOB U
BO3MOKHOCTEHN Ka)KJ0r0 4JeHa KOJIEKTUBA;

MPUHUMATh LEJIU COBMECTHON JESITENbHOCTH, OpPraHU30BBIBATH M KOOPAUHUPOBATH
JEUCTBHSL IO €€ IOCTHIKEHUIO: COCTABJIATH IUIAH JEHCTBHM, PACIPENEATh POJIH C y4ETOM
MHEHHI yYaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OIICHMBATh KaYECTBO CBOETO BKJIaJa U Ka)XJOr0 Y4acTHHKA KOMaHIbl B OOLIUI pe3ysbTar
1o pa3paboTaHHBIM KPUTEPUSIM;

npejyiaraTb HOBbIE IPOEKTHI, OLIEHWBATh HAEU C MO3ULMUU HOBU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBIISITh IMO3UTUBHOE CTPATETMYECKOE IOBEACHUE B PA3NIMYHBIX CUTyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKeHHE, ObITH MHUIIMATHBHBIM.

PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiicTBHUA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBJIATh IMO3HABATEIbHYIO AEATENbHOCTh B 00JacTH (U3UKU U
ACTPOHOMUH, BBISIBISITH IPOOJIEMBI, CTABUTH U ()OPMYIIMPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTABJIATH IUIAH PELICHHUS] Pacu€THBIX M KAaYeCTBEHHBIX 3a/ady, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl ¢ YYETOM HUMEIOUIMXCA PECYpPCcOB, COOCTBEHHBIX
BO3MOXHOCTEH U MPEANIOYTEHNH;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacmupsATh paMKH y4eOHOT0 MpeAMETa Ha OCHOBE JINYHBIX MPEAIOYTEHHUIH;

JienaTh OCO3HAHHBIA BBIOOp, apryMEHTHPOBATh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 3a
pelIeHuE;

OILICHUBATh MMPUOOPETEHHBIN OTIBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TMPOSIBJICHUIO JSPYAUIMH B 00JIacTh  (U3HKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SJMOLHOHAJIbHBII HHTEICKT:

JlaBaTh OIIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHBBI B JI€ATE€IbHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJITATOB LIEIISIM;

BJIa/IETh HaBBIKAMH [MO3HABATENbHON pedIeKCUU KaK OCO3HAHUSI COBEPIAEMbIX J€UCTBUN
Y MBICIIMTEIBHBIX IIPOLIECCOB, X PE3YJIBTATOB U OCHOBAHUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU JIJTs OLIEHKH CUTYAIlH, BEIOOpa BEPHOT'O pEeIIeHUS;

YMETh OLIEHUBATh PUCKH U CBOEBPEMEHHO NMPUHUMATh PEIICHUS [0 UX CHIKEHUIO;



IIPUHUMATh MOTUBBI U apTyMEHTBI APYTUX IPU aHAIU3€E PE3YIbTATOB IEATEIbHOCTH;

NpUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTBI JPYTUX IIPU aHAINU3€E PE3yJIbTaTOB ACATEIbHOCTH;

puU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce 1o0CTHXEHUS TUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS MIPOrPaMMBI O (pU3UKE AJIs
YPOBHSI CpeAHEro O0IIero oO0pa3oBaHUs y OO0yYaIONIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAINOaralouuii coOpMHUPOBAHHOCTS:

CaMOCO3HaHUsl, BKJIIOYAIOIIETO0 CIOCOOHOCTh TOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HAMPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHOMN Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEeryJIMpOBaHuUs, BKJIFOYAIOLIETO CaMOKOHTpOJIb, yMEHHE IPUHUMATD
OTBETCTBEHHOCTb 3a CBOE IIOBEJIEHUE, CIOCOOHOCTh aJaNTHPOBATHCA K SMOIMOHAIbHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTb, ObITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIMM, BKJIIOYAIOIIEH CTPEMIICHHE K JOCTHKEHUIO LEIU U YCIEXY,
ONTUMM3M, UHULIMATUBHOCTh, YMEHUE AEHCTBOBATh UCXOMS U3 CBOUX BO3MOYKHOCTEH;

SMIATHM, BKJIIOYAIOUIEH CIIOCOOHOCTh MOHHMMATh 3MOLMOHAIBHOE COCTOSHUE JPYTUX,
YUUTBHIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBUIO U COINIEPEKHUBAHUIO;

COLIMATIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAWBATh OTHOIICHUS C JPYTHMMU
JFOIbMU, 3200THTHCS, IPOSBIISTh MHTEPEC U Pa3peIiaTh KOHMIUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K xonny oOydenus B 10 kjacce npeaMeTHbIE pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxkaTtb cHOPMUPOBAHHOCTH Yy OOYHAIOIINXCS YMEHUI:

JIEMOHCTPHPOBATh Ha MpUMeEpax pojib U MecTo (GU3NKU B (POPMHUPOBAHUU COBPEMEHHOMH
Hay4YHOW KAPTUHBI MMPA, B PA3BUTHUH COBPEMEHHOM TEXHUKM M TE€XHOJIOTMM, B IIPAKTUYECKOU
JIeATEIbHOCTH JIFOCH;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS HW3YYEHHBIX (PU3NYECKUX MOJeNel: MaTepHuaibHas
TOYKa, MHEpUHUAIbHAs CHCTeMa OTCY€Ta, aOCOIMIOTHO TBEPIOE TENIO0, WACATbHBIA Tra3, MOJEIU
CTPOEHHS Ta30B, )KMJKOCTEH M TBEPABIX TEJ, TOUCUHBIH JIEKTPUUYECKHUM 3aps] MpU pelIeHUuU
¢buznyeckux 3a1ay;

pacrio3HaBaTh (pU3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXAHHUKH, MOJEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOEHUS BEUIECTBA M DJIEKTPOJMHAMMKU:
PaBHOMEPHOE M PpAaBHOYCKOPEHHOE MpPSIMOJIMHENHOE IBUKEHHE, CBOOOJHOE MaJeHHE TeJ,
JIBIDKCHUE TI0 OKPYXXHOCTH, WHEpIHMs, B3aumojencTBue Tein, nuddysus, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE KUJIKOCTeW M TBEPIBIX TeJl, U3MEHEHHEe 00BbEMa Ten NMpH HarpeBaHUU
(oXJaXAeHNN), TEIJIOBOE paBHOBECHE, UCIapeHNe, KOHACHCAIMs, TUIaBJIeHNne, KpUCTaJUIU3aLus,
KUIIEHUE, BJIAKHOCTh BO3J/lyXa, MOBBIIIEHHE JAaBJICHUS ra3a IPHU €ro HarpeBaHUU B 3aKPHITOM
cocyze, CBA3b MEXKIYy IapaMeTpaMH COCTOSIHMSI ra3a B HM30Ipoleccax, 3JeKTpU3alus Tell,
B3aMMOJEICTBHE 3aps/10B;

OIKCBHIBATh MEXAHUYECKOE JIBUKECHUE, MCIIOJIB3Ys (PU3UYECKUE BEJIWYHMHBI: KOOPIUHATA,
yTh, NEpPEMEIEHUE, CKOPOCTb, YCKOPEHUE, Macca Teja, Cujla, UMITYJIbC Tejla, KHHEeTHYecKast
SHEprusi, NMOTEHIMalbHAs DSHEPIus, MeXaHuueckas paboTa, MeXaHM4YecKas MOIIHOCTh; IpHU
ONHCAaHUM TPABWJIBHO TPAKTOBaTh (U3MUYECKUNH CMBICH HCIIOJIB3YEMbIX BEJIMYUH, HX
0003HAUEHHSI U €JUHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BETUYHHY
C IPYTUMHU BEINYNHAMU,

ONKCHIBaTh HU3YYEHHbIE TEIJIOBbIE CBOMCTBA TEN W TEIUIOBBIE SIBJICHUSA, HCIOJB3YS
¢u3nyeckue BEIWYMHBL: JIaBJICHUE Ta3za, TeMIleparypa, CpenHss KHUHETHYecKas SHEeprus
XaOTUYECKOTO JIBUKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUYHasi CKOPOCTb MOJIEKYJ, KOJIHNYECTBO



TEIUIOTHI, BHYTPEHHSSI 3HEprus, padora rasa, KodQQUIMEHT MOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEIS; IPU ONMCAHUM MIPABHIIBHO TPAKTOBATH (DU3UUYECKHI CMBICI UCIIOIb3yEeMbIX BEITUYHH,
uX OOO3HAYCHHMS M EIMHHUIBI, HAXOAUTHb (POPMYJBI, CBS3BIBAIOIINE JAHHYI0 (U3NUYECKYIO
BEJIMYMHY C JPYTMMH BEJIUYHHAM;

ONMCHIBATh HM3YUYEHHBIC DJICKTPUYECKHE CBOWMCTBA BEILECTBA M IEKTPUYECKUE SBIICHUS
(TIportecchl), UCTONB3Ysl (PU3UUECKUE BETMYMHBL AJIEKTPUUYECKHH 3apsijl, SJICKTPUUYECKOE IOJIe,
HANpspKEHHOCTh  IIOJIS, IOTEHLMAJ, PAa3HOCTh IOTEHIHUAJIOB; IPU ONUCAHUM IPABHIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT MCIOJIB3YEMbIX BEIMYMH, UX OOO3HAueHWs W EAMHULIBI;
yKa3bIBaTh ()OPMYJIbl, CBSA3BIBAIOLINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMH BEJIUUYUHAMY;

aHAM3UPOBaTh (PU3MUYECKHE MPOIECCHl W SBJICHUS, MCIONB3Ys (pU3MUECKHE 3aKOHBI U
IPUHLMIIBL 3aKOH BcemupHoro tarorenus, |, |l u |1l 3akonsr HeloToHa, 3akoH coxpaHeHus
MEXAHUYECKOM SHEPIuH, 3aKOH COXPAHEHMs MMITYJIbCA, IPUHIUI CYNEPIIO3ULUN CHJI, IIPUHIUI
paBHOIIPaBUSl MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIAPHO-KMHETHYECKYIO TEOPUIO CTPOCHHUS
BELIECTBA, I'Aa30BbIE 3aKOHBI, CBSA3b CPEIHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JIBUIKEHUS
MOJIEKYJI C aOCOJIOTHOM TemIepaTypoil, IEepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPAaHEHUS
JJIEKTPUUECKOro 3apsijia, 3akoH KyioHa, mpu 3TOM pa3inuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTeMaTH4ecKoe BhIPAKEHHE U YCIOBUS (IPaHULIbl, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TIPUHIIMITBI IEHCTBHUS MAIIWH, IPUOOPOB U TEXHHUYECKUX yCTPOMCTB;
pa3auyaTh yCIOBUS UX O€30M1aCHOTO UCIOIb30BaHMUS B IIOBCETHEBHOM KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIIEAOBAHUIO (DPU3MUYECKUX SBJIEHUH U IPOLIECCOB C
UCIOJIb30BAaHUEM NPAMBIX U KOCBEHHBIX HW3MEpEeHuH, npu 3ToM  (QOpPMYIHPOBATH
npobnemy/3agady M TUNOTE3y Y4YeOHOrO OKCIEpUMEHTa, COOMpaTh YCTaHOBKY U3
IPEIOKEHHOTO 000PYI0BaHUS, TPOBOIUTH ONBIT U (HOPMYITUPOBATH BBIBOJKI;

OCYILECTBIIATh MpPSIMbIE W KOCBEHHBbIE H3MEpPEHUs (QHU3UUYECKUX BEJIWYMH, INPH 3TOM
BbIOMpPATh ONTHUMAJbHBIN CIIOCOO H3MEPEHUs M HCIOJb30BATh HM3BECTHBIE METOAbl OLEHKHU
IIOTPELIHOCTEN U3MEPEHUN;

UCCJIEIOBaTh 3aBUCUMOCTH MEXIY (PU3NYECKUMH BEIMYMHAMU C HCIHOJb30BaHUEM
OpSAMBIX U3MEPEHUil, MpH OSTOM KOHCTPYHUPOBaThb YCTAaHOBKY, (PUKCHPOBaTh pe3yJbTaThl
MOJYYEHHOM 3aBUCUMOCTU (PU3MYECKHX BEIWYHMH B BHJIE TaONMIl U IpadUKOB, JIeIaTh BBIBOABI
0 pe3yJIbTaTaM MCCIIE0BAHNUS;

coOnrofarh mnpaBuiaa O€30IacCHOrO TpyJa MpU MIPOBEACHHM HCCIEOBAaHUN B paMKax
y4eOHOTO SKCIEPUMEHTa, Y4eOHO-MCCNIE0BATEIbCKOM UM  TMPOEKTHOW JAEATENbHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOICTB U 1aO0OpaTOpHOro 000pYyI0BAHUS;

pemath pacu€THble 3aJayd C SBHO 33JaHHOM (DU3MUYECKOH MOJIENbI0, HCIOIb3Ys
¢bu3nyeckue 3aKOHbI ¥ MIPUHIIMIIBI, HA OCHOBE aHaJlM3a yCJIOBHS 3a/ladll BHIOMPATh (PU3UUECKYIO
MOJIeNIb, BBIACNATh (U3MYECKHE BEIMYMHBI M (QOpPMYIbl, HEOOXOAMMBbIE Ui €€ pelIeHHus,
IPOBOJUTH PACUYEThI U OLIEHUBATh PEATbHOCTH MOJyYEHHOT0 3HaUeHHs (pU3nYecKoi BEIMUHHBI,

pemaTth KayecTBEHHbIE 3aJaud: BBICTPAaMBATH JIOTMYECKH HENPOTUBOPEUUBYIO ILIETOYKY
PacCyXJIEHUI ¢ ONOPO¥ HAa M3YUCHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHUS,

UCMOJb30BaTh MPH pPEUIeHHH YYeOHBIX 3a7ad  COBpPEMEHHblE HH(OPMAIMOHHBIE
TEXHOJIOTUU Ul TIOMCKA, CTPYKTYPHPOBAHHWS, MHTEPIPETALMH U TPEACTaBICHUS y4eOHOH u
HAYYHO-TIOMYJISIPHOM HH(QOpPMAIMK, MOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIHIo;

NPUBOJUTH MPUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yUEHBIX-(DU3MKOB B pa3BUTHE
HayKH, OOBSICHEHHE MTPOLIECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;



UCIIOJIb30BAaTh TEOPETHUECKWE 3HAHMUS MO0 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecrieyeHus O€30MAaCHOCTH MPH OOpAIEHUHU C TPHOOpAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXpaHEHHS 3JI0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO IMOBEICHUS B OKPYXKAOIIEeH cpere;

paboTaTh B IPYIIIE C BHIIOJHEHUEM Pa3IMYHBIX COLMANBHBIX POJIEH, INIaHUPOBATh PaboTy
TPyNIbl, pAlMOHAJIBHO pacHpenessiTh OOS3aHHOCTH U IUIAHUPOBATh JESATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalMsIX, aJleKBaTHO OLIEHWBATh BKJIAJ Ka)JIOI'0 M3 yYaCTHUKOB TPYMIbI B
pelIeHne paccMaTprUBaeMOi POOIIEMBI.

K xonny oOydenus B 11 kjacce npeaMeTHbIe pe3yJbTaThl HA 0a30BOM YPOBHE JTOJIKHBI
oTpaxatb cHOPMHUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTOo (GU3MKU B (POPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KAPTUHBI MMPA, B PA3BUTUM COBPEMEHHOM TEXHUKU M TEXHOJIOTMM, B IIPAKTUYECKOU
JESITEIbHOCTH JIFOJIEH, 1IeJI0OCTHOCTD U €IMHCTBO (PU3UYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAaHUIBl TPUMEHEHUS M3YYEHHBIX (U3MUECKUX MOJAeNeil: TOYeUHBIN
NIEKTPUYECKUI 3apsijl, Jyd CBETa, TOUYEYHBIH HCTOUHUK CBETa, SJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIETTb aTOMHOTO sIJIpa MPH PEeIIeHUN (PU3UIECKUX 3a/1a4;

pacrno3HaBaTh (pU3MUecCKHe sBIEHUS (MPOILECChl) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
ANEKTPOANHAMUKHN U KBAaHTOBOHM (DU3HKU: SJEKTpUYECKasi MPOBOJUMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MAarHUTHOE JEHCTBUS TOKAa, B3aUMOJCHCTBHE MAarHMTOB, 3JIEKTPOMAarHUTHas
MHAYKLIMS, JAEUCTBUE MAarHUTHOTO I0JI1 Ha MPOBOAHMK C TOKOM M JBIXKYILIUMICS 3apaf,
AIEKTPOMArHUTHBIE KOJIEOAHUsI ¥ BOJIHBI, MMPSMOJIMHEHHOE pacIpOCTpaHEeHUE CBETa, OTPAKEHHUE,
npenomiieHue, HHTepdepeHuus, audpakuus U TMOJSIPU3ALUS CBETa, JTUCIEPCUsi CBeTa,
doroanekrpudeckuit 3¢dekt (porodddekr), CBETOBOES aBleHUE, BOSHUKHOBEHUE JTMHEHYATOTO
CIIEKTpa aToMa BOJOPO/1a, ECTECTBEHHAs] U HCKYCCTBEHHAs PaMOAKTUBHOCTD;

OMKCHIBATh M3yUYCHHBIC CBOWCTBA BEIIECTBA (DJIEKTPUUECKHE, MATHUTHBIC, ONTHYECKUE,
ANEKTPUUYECKYIO MPOBOJUMOCTh Pa3IUYHBIX CPEN) U JICKTPOMArHUTHbBIE SBICHUS (IIPOLIECCHI),
UCTIONB3Ysl (PU3UYECKHE BEIUYMHBL: DIIEKTPUUYSCKHHA 3apsii, Cuja TOKa, OJIEKTPUYECKOe
HaIpsDKEHUE, IEKTPUYECKOE COIPOTHUBIICHHUE, PA3HOCTh IIOTEHIINAJIOB, SJIEKTPOABIKYINAs CHIIA,
paboTa TOKa, MHIYKIMS MarHUTHOro Mouis, cwia Amnepa, cuna JlopeHa, MHIYKTHBHOCTb
KaTYyIIKH, SHEPrHs SJIEKTPUUYECKOI0 M MArHUTHOIO TOJeW, MepHoJ W yacToTa KosiebaHui B
KoJ1e0aTeJIbHOM KOHTYpE, 3aps] U CHUJla TOKa B IPOLECCe TAPMOHMUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHul, (OKyCHOE pacCTOSHHE M ONTHUYECKas Cujla JIMH3bI, NpPU ONUCAHUM MPaBUIBHO
TPaKTOBaTh (PU3MUYECKUIH CMBICT MCIOJIB3YEMbIX BEIWYMH, UX O0003HaueHUs M EAMHHUIBL,
yKa3bIBaTh ()OPMYJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C IPYTUMHU BETMUNHAMY;

ONKCHIBaTh M3yUEHHbIE KBAHTOBBIE SBJICHHS W TPOLECCHI, HCIONB3Yyd (U3HUECKUE
BEJIMYMHBI: CKOPOCTh AJIEKTPOMArHMUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETAa, SHEPrus U
uMIyibc (OTOHA, TMEpPHOJ IMOJypaclajga, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpU OMUCAHUU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUH CMBICI MCIIOJB3YeMbIX BEJIUYMH, MX O0O3HAUYeHUs u
€MHMIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIOLINE JAaHHYIO (PU3MUYECKYIO BEIMUUHY C JIPYTUMU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHaATM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCIONB3Yys (pU3MUecKhe 3aKOHBI U
OpPUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBAaTENbHOIO U IMAPAIEIBHOIO  COEIMHEHUS
MPOBOJHUKOB, 3akoH Jkoyms—JIeHna, 3akoH SJIEKTPOMAarHUTHOM  WHIYKIMU, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTPaHEHUsI CBETA, 3aKOHBI OTPAKEHMSI CBETA, 3aKOHBI IPEIOMIICHUS
CBETa, ypaBHeHMe OMWHIITeHHa Ui (QoTodpdeKrTa, 3aKOH COXpAaHEHHs] SHEPrHH, 3aKOH
COXPAaHEHHsS HMIIyJIbCA, 3aKOH COXpPAHEHMsI DSJEKTPUYECKOro 3apsia, 3aKOH COXpaHEHUs
MacCOBOTO 4YMCIIA, MOCTYJIaTbl bopa, 3aKOH pPaJHOaKTHMBHOIO pacmajaa, MpU ITOM pas3InyaTh



CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCKOE BbIpaKCHHE W YCJIOBUS (TpaHUIIb,
001acTH) IPUMEHUMOCTH;

OIpEEIATh HAIlpaBICHUE BEKTOPA MHIYKLIUU MArHUTHOTO IOJIS MPOBOJHHMKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOUTH U OIHUCHIBATH N300pakeHHE, CO3/1aBaeMOE TUIOCKUM 3€pKajioM, TOHKOM JIMH30M;

BBIMOJIHATh SKCIEPUMEHTHI IO HCCICAOBAHHIO (DU3MUYECKUX SBIEHUH U TPOLIECCOB C
UCTIOJIb30BAaHUEM  TPSAMBIX W KOCBEHHBIX HW3MEPEHWil: mpu d3ToM  (GOpPMYIHPOBATH
npobiieMy/3amayy W TUNOTE3y Y4YeOHOro OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEeJI0KEHHOTO0 000PYI0BAHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBO/IBI;

OCYILECTBIISATh MPSIMBIE W KOCBEHHBIC H3MEPEHUs (PHU3UUYECKUX BEIWYHMH, IMPH STOM
BbIOMpaTh ONTUMAJIbHBI CIOCOO H3MEPEHUS U MCIIONb30BaTh W3BECTHBIE METObI OLIEHKU
MOTPEIIHOCTEN U3MEPEHUN;

UCCJIEIOBATh 3aBUCUMOCTU (PU3MUECKUX BEJIMYUH C UCIOJIB30BAaHUEM MPSIMBIX U3MEPEHU:
IpU 3TOM KOHCTPYHMPOBATh YCTAHOBKY, (PUKCHpOBaTH PE3yJibTAThl MOJYYEHHOH 3aBHCHMOCTH
¢u3nUecKkux BEIMYMH B BHAEC TaOmMI W TpaduKoOB, [enaTte BBIBOABI IO pe3yjbTaTaM
UCCJICJIOBAHMUS,

coOnrofarh mpaBuia O€30MacHOrO Tpyda MPU MPOBEACHUM HCCIENOBAaHUI B paMKax
y4eOHOr0 OSKCIIEpUMEHTA, Y4E€OHO-UCCIIEOBATEIbCKOM M  IMPOEKTHOW JESATEIBHOCTH C
UCTIOJI30BAaHUEM U3MEPHUTEIBHBIX YCTPOICTB U JIAOOPaTOPHOTO 000OPYIOBAHUS;

pemiate pacuéTHbIE 3a/la4dl C SIBHO 3a/JaHHON (U3UYECKOM MOJENbI0, HCIONIb3YS
dbuznyeckue 3aKOHbI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCIOBHS 3a/la4l BHIOMPATh (PU3UUYECKYIO
MOJIeNIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (OPMYIbI, HEOOXOAMMBIE IS €€ pEelIeHHS,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HaUCHUs (PU3MUeCcKOl BEIIMYHMHEI,

peliaTh KayeCTBEHHbIC 3aJaud: BBICTPAUBATh JIOTMYECKH HEMPOTHUBOPEUYMBYIO LIETIOYKY
paccyXJIeHUI ¢ OMOpOi Ha U3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3HUECKUE SBICHHUS;

UCTIONB30BaTh MPH PEUICHHH YYEeOHBIX 3a7ad  COBPEMEHHbIE HH(OPMAIMOHHBIE
TEXHOJOTUM JUIsl TOMCKA, CTPYKTYPHUpPOBAaHUS, MHTEPIPETALUU U IPEACTaBICHUS y4eOHOU u
HAYYHO-TIONYJISIpHOW HMH(OpMaIuM, NOJYYEHHOM U3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUECKU
aHaAJIM3UPOBATh MOJTy4aeMyI0 HHPOPMALIUIO;

OOBSICHATH IPUHITUITHI IEHCTBHS MAIIWH, IPUOOPOB M TEXHUYECKUX YCTPOWCTB, pa3InyaTh
yCIIOBUS UX 0€30MaCHOT0 UCMOIb30BaHUS B TIOBCETHEBHOM KU3HU;

IPUBOANUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX yU€HBIX-(DU3MKOB B pa3BUTHE
HayKH, B 00bSCHEHHE MPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BAaTh TEOPETHUYECKWE 3HAHMUS 10 (U3MKE B TOBCEAHEBHOW IKU3HU IS
oOecnieueHrs 6€30MacHOCTH MpU 00pallleHUH ¢ MPUOOPaMU U TEXHUYECKUMU YCTPONUCTBAMHU, JIJIS
COXPaHEHMS 3/I0POBbsI U COOJIOJICHHUS HOPM SKOJIOTHYECKOTO MOBEICHUS B OKpYXKarollel cpere;

paboTaTh B IpYIIE C BHIIOIHEHUEM PA3IMUHBIX COLMABHBIX POJIeH, IUIIaHUPOBaTh paboTy
IpyNIbl, palUOHAJIBHO pacHpeleNsTh OOf3aHHOCTH U IUJIAHUPOBATh JEATEIBHOCTh B
HECTaHJIaPTHBIX CUTYyallMsIX, aIeKBaTHO OLIEHWBATh BKJIAJ Ka)/J0TO M3 yYaCTHUKOB TPYMIBI B
pelIeHre paccMaTpruBaeMoil MpooIIeMBl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

Ne i/

HaumeHnoBaHue pa3je/ioB U TeM
NPOrpaMmblI

KoaudecTBO 4acoB

dyeKkTpoHHbIE (LM pPOBbLIE)
o0pa3oBaTe/ibHbIE PeCYpPChI

Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUA

1.1 ®u3nka U METOJIbl HAYYHOT'O TIO3HAHUSA 2 bu6mmoreka LIOK https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Pa3zpgen 2. MEXAHUKA
2.1 Kunemartuka bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
2.2 JnHamuka bubmuoreka [{OK https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
Hroro no paszneny 19

Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJANHAMHUKA

0 i .
3.1 CHOBBL MOTICIY PIPHOTKHHETHHCCKOM 9 bubmuoreka [1OK https://m.edsoo.ru/7f41bf72
TEOpHUU
3.2 OCHOBBI TEpMOAMHAMUKHI 10 bubnuoteka [{OK https://m.edsoo.ru/7f41bf72
A :
3.3 FPETATHHIE COCTOTHIA BettecTRa 6 bubnmoreka L{OK https://m.edsoo.ru/7f41bf72
da30BbIE IEPEXOBI
Hroro no paszneny 25
Paznen 4. DJIEKTPOANHAMUKA
4.1 DneKTpocTaThKa 10 bub6nuoreka LIOK https://m.edsoo.ru/7f41bf72
I1 i i TOK.
4.2 OCTOIHII STCKTPHHCCIHI TOX 12 Bu6morexa L{OK https://m.eds00.ru/7f41bf72
Toku B pa3auyHbIX Cpenax
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11 KJIACC

Ne i/ HaunMeHoBaHMe pa3/je/ioB U TeM
NPOrpaMMblI

KoaunuecTtBo 4acoB

dueKkTpoHHbIe (LM pPOBbLIE)
o0pa3oBaTe/bHbIE pecypchl

Paznen 1. JIEKTPOJANHAMUKA

MaruutHoe noJsie. DJIeKTpOMarHuTHast

1.1 11 bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
WHIYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUWS U BOJIHbBI
M
2.1 CXAMHHACCIHE 1 SNCKIPOMATHHTHBIC 9 bubnuoreka I{OK https://m.edsoo.ru/7f41c97c
KOJIcOaHus
M
2.2 CRAHIHACCIUC 1 JNCKIPOMATHHTHBIC 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
BOJIHBI
11
2.3 Onrtuka bubmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 25

Paszea 3. OCHOBBI CIIEIIMAJIBHON TEOPUU OTHOCUTEJIBHOCTH

OCHOBBI CIEIIUAIBHON TEOPUHU

3.1 4 bubnmoreka [{OK https://m.edsoo.ru/7f41c97c
OTHOCUTEIIbHOCTH
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJeMeHThl KBAHTOBOM ONTHUKH 6 bu6mmorexa IIOK https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuoreka LIOK https://m.edsoo.ru/7f41c97c
4.3 ATOMHOE SApO 5 bu6mmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 15
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Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKHI 7 bubnmuoreka [{OK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 7
Paznen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 Ob6o06muraroree MOBTOPEHNE 6 bubmmoreka LIOK https://m.edsoo.ru/7f41c97c
Hroro no pazneny 6
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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