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MNOACHUTEJIBHASA 3AIINCKA

[TporpamMa 1o ¢u3uke 6a30BOro ypoBHS Ha YpPOBHE CpeAHero oOmero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJOXEHUH M TpeOOBaHMM K pe3ysbTaTaM OCBOECHUS OCHOBHOM
oOpasoBarenbHONM Tmporpammel, mpexactaBieHHbix B PI'OC COO, a Takke ¢ ydérom
denepanpHOl paboyeil MporpaMMbl BOCHHUTAHHS W KOHICIIIMU MPETNOoJaBaHUsl y4eOHOTO
npeamera «®Puszmka» B o0Opa3oBaTelbHBIX  oOpraHu3aiusx Poccuiickoit ~ denepanuu,
peaTM3yoLUMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPaMMBbI.

Conepxanue TporpaMMbl 1O (pu3MKe HampaBieHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTHHBI Mupa oOydaronmxcs 10—11 kmaccoB nmpu o0ydeHun ux ¢usuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOIO oaxoaa. IlporpamMma 1o ¢pu3uke cooTBETCTBYET
tpeboBanusiM @I'OC COO K mIaHUPyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynbTraraM OOydeHHs, a TaKK€ YUUTHIBAET HEOOXOAMMOCTb pealu3alMi MEKIIPEIMETHBIX
CBsi3el (PM3MKM C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKU Ha YPOBHE CPEJHEro oOlero odpa3oBaHus, MJIaHUPYEMble
pe3yibTaThl OCBOEHUS Kypca (U3MKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMETHble (Ha
0a30BOM ypOBHE).

[Tporpamma 1o ¢pu3MKe BKIIOYACT:

® [UJIAHUPYEMbIE PE3YNbTAaThl OCBOECHUS Kypca pU3UKU Ha 0a30BOM YpOBHE, B TOM UHUCIIE

IIpeIMETHBIE PE3YJIbTAThI IO rojIaM O0yUYEHUs;

e cojnepxanue yuyeOHoro mpeamera «Pu3nkay mo rogam o0ydeHwHs.

dusmka Kak Hayka o Haubosee o0IIKX 3aKOHAX MPHUPOJIbl, BBICTYIIAsl B KAYECTBE yU4EeOHOTO
npeaMeTa B LIKOJIe, BHOCUT CYIECTBEHHBIM BKJIAJ B CHCTEMY 3HAaHMH 00 OKpY)KarolleM MHpe.
[konpHBIH Kypc (U3UKH — CHCTEMOOOpA3YIOUUN JJIs €CTECTBEHHO-HAYYHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIE)KAT B OCHOBE MPOIIECCOB U SIBJICHUH, U3y4aeMbIX
XUMHUEH, Ouonoruei, pusnueckoir reorpadueil u actpoHomuei. Vcnonap3oBaHWe W aKTHBHOE
OpUMeHeHHe (U3MYEeCKHX 3HAHUM OIlpenenseT XapakTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJOTHMIl B cdepe SHEPreTHKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOIYYEHHsS] HOBBIX
MaTepuasoB C 3aJJaHHBIMU CBOMCTBaMU U Jpyrux. U3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIaJ B
(dbopMHpOBaHUE €CTECTBEHHO-HAYYHOM KapTHHBI MUpa 00yJaroumxcs, B GoOpMUpOBaHUE YMEHUI
NPUMEHSATh HAyYHbII METO]I TO3HAHUS MPH BHITOJIHEHUN UMHU YU€OHBIX UCCIIEOBAHHM.

B ocHOBY Kypca ¢u3uKku JUIist ypOBHS CpeHEro o01ero oopa3oBaHus MOJOXKEH Pl UACH,
KOTOpBIE MOKHO paccCMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B cOOTBETCTBUM € HEW KypC SIBJISIETCS JOTUYECKH 3aBEPIIEHHBIM, OH
COJIEPKUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOYACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (hU3UKH.

Hoes cenepanusayuu. B cooTBETCTBUM ¢ HEW MaTepuai Kypca QU3NKU 00beTUHEH BOKPYT
¢buznueckux Teopuil. Beaymmm B Kypce sBIseTcss (QOpPMHUpOBAaHUE MPEICTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U TOJIE.

Hoesn eymanumapusayuu. EE€ peanuzaius npearnosaraeT UCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHuuanta (U3nIecKoil HayKu, OCMBICICHHE CBA3HM Pa3BUTHUS (PU3UKU C Pa3BUTHEM OOIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMU U IKOJIOTUYECKUMU TIpodIeMamMH.

Hoes npuknaonou nanpasnennocmu. Kypc pusnku npenmnosaraet 3HakOMCTBO C ITUPOKUM
KPYTrOM TEXHHUYECKHX M TEXHOJOTUYECKUX PUIIOKEHUIN U3yUYEHHBIX TEOPUI U 3aKOHOB.



Hoes skonocuzayuu peanusyercs IOCPEICTBOM BBEICHHS DIIEMEHTOB COJEpPKaHMS,
MNOCBALIEHHBIX 3KOJIOTMYECKUM NpoOjiIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHbI C Pa3BUTHEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYXIEHUS MPOOIIeM PallMOHAIBHOTO IPUPOIOTIONIE30BAHUS U
9KOJIOTHYECKOI 0€30MacHOCTH.

CrepKHEBBIMU 3JIEMEHTaMH Kypca (U3UMKHM Ha YpOBHE CpeJHEro obuero oOpa3oBaHUs
SBISAIOTCS (u3MUeckue Teopur ((HOopMHUpPOBaHHE NPEICTABICHUNA O CTPYKTYypE HOCTPOCHHUS
¢usudeckoil TeopuH, poiau (YHIAMEHTAIBHBIX 3aKOHOB W TPHHIMIIOB B COBPEMEHHBIX
IPEICTaBICHUAX O MPUPOJE, I'PAHUIAX MPUMEHUMOCTU TEOPHUH, AJIS ONUCAHMUS €CTECTBEHHO-
HAaYYHBIX SIBJICHUH U IIPOLIECCOB).

CucTeMHO-IeITENbHOCTHBIN MOIX0 B Kypce (PM3MKU pealn3yeTcs MPEXIe BCETO 3a CUéT
OpraHu3alluy SKCIIEPUMEHTAILHON NEATeIbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — 3TO UCMOJIb30BAaHUE CHCTEMBbl (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX SKCHEPUMEHTOB U
7a00paTOPHBIX pabOT, KOTOpPhIE B mMporpamMme Mo (usuke oOBEAMHEHBI B OOIIUH CIHCOK
YUYECHHUECKUX NPAaKTUUYECKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKAMH OO0pa30BaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH IUIaHUPOBaHUS U OCHalleHus kKabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYYAIOUIMMHUCH YMEHHUSMHU IPOBOJUTH KOCBEHHBIE H3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHUMOCTEH (PU3MYECKUX BEIMYMH M IIOCTAHOBKY OIBITOB IO IPOBEPKE
NPEIOKEHHBIX THITOTE3.

Bosnblioe BHUMaHue yAenseTcs peleHUI0 pacuéTHBIX U KadecTBEHHBIX 3ajad. Ilpu sTom
JUIs pacu€THBIX 3a/1a4 MPUOPUTETOM SIBISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PM3NYECKOH MOJIEINbIO,
MO3BOJISIONIME NMPUMEHSITh HM3YUYCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH Kak W3 OJHOTO pasJerna
Kypca, TaK ¥ HHTETPUPYS 3HAHUS U3 Pa3HBIX pa3nenoB. s KadecTBEHHBIX 3ajad MIPHOPUTETOM
ABIISIIOTCSL 3aJaHUs Ha OOBSCHEHUE MpOTeKaHWs (U3UYECKUX SBJICHUH M TPOLIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (QU3MUECKOM MOJenu i CUTYalMH MpaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootrBerctBunm ¢ TpeboBanusimu ®I'OC COO Kk MaTepuaabHO-TEXHHUYECKOMY
oOecrieyeHHn0 y4yeOHOro mporecca 0a30BbI ypOBEeHb Kypca (M3MKH HAa YPOBHE CPEIHEro
o0rmiero o0pa3oBaHUs JIOJDKEH M3y4yaTbCs B YCIOBMAX NMPEAMETHOro KabuHeTa (pU3MKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJa. B xabunete
(bu3HKH T0JKHO OBITH HEOOXO0MMOE 1ab0opaTOpHOE 000PYAOBAHUE I BHIIOJHEHUS YKa3aHHBIX
B IporpamMme 1O (HU3UKE YUYEHHMUECKUX TPAKTHUYECKUX paboT M JIEMOHCTPALMOHHOE
o0opyoBaHue.

JeMoHCTpaniioHHOE 000py/I0BaHUEe (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHON JOCTATOYHOCTH M O0ECTeUMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B MPOrpaMMe T10
(¢u3uKe KIIOYEBBIX JEMOHCTPALMH JUIsl MCCIEOBAHUS HM3y4aeMbIX SBJICHHUNH M IPOILECCOB,
HMIUPHYECKUX U PYHAaMEHTAIbHBIX 3aKOHOB, UX TEXHUUECKUX MTPUMEHEHUH.

JlaboparopHoe 00opyaOBaHUE ISl YYEHHYECKHX MPAKTUYECKUX paboT GopmMupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOECIIeYMBAETCS B Pacy€ére OMHOTO KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIabopaTOpHOro O00OpydOBaHUSA JOJDKHBI OBITh
MOCTPOEHBI Ha KOMILJIEKCHOM HCIIOJIb30BaHUH AaHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BHIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU LEJIIMH U3Y4YeHUS PU3UKU B 001IIEM 00pa30BaAHUU SBISIOTCS

e (dopMupoBaHHE HWHTEpeca M CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO

NPUPOJIBI, Pa3BUTHE UX WHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTENH;



pa3BUTHE TPEACTABICHUH O HAydHOM METOJAe TMO3HaHUs U (OPMUPOBAHUE
HCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYXKAIOIIUM SIBICHUSM;

dbopMupOBaHHE HAYYHOTO MUPOBO33PEHUS KaK pe3ylbTaTa U3y4YeHUs OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

dbopMupoBaHUE YMEHUI OOBACHATD SBJICHUS C UCIOIb30BAaHUEM (PU3UUECKUX 3HAHUN U
HAYYHBIX JI0Ka3aTeIbCTB;

dbopMupoBaHUE MPEACTAaBICHUN O POJIM (PU3UKU ISl Pa3BUTHS APYTrUX €CTECTBEHHBIX
HAyK, TEXHUKUA U TEXHOJOTHUM.

JlocTikeHnne 3TUX Lenel oOecreynBaeTcsl peluIeHHeM CIEAYIONIMX 3a7ad B Ipolecce
U3Yy4eHHUs Kypca (pU3UKU HA YPOBHE CpeJIHEro o0uiero o0pa3oBaHus:

npruoOpeTeHne CUCTEMBbl 3HaHUH 00 OO0MmMX (U3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOpUSIX, BKIIOUAs MEXaHUKY, MOJICKYJISIPHYIO (PU3UKY, SJEKTPOAUHAMHUKY, KBAHTOBYIO
(bU3HUKY U 3JIEMEHTHI aCTPO(U3UKH;

dbopMupoBaHHE YMEHUN TMPUMEHSATH TEOPETUYECKUE 3HAHWUS Ui OOBSCHEHUS
busznyecKkux SBJICHWM B TPUPOJE U Ui NPUHATHS TNPAKTHUECKUX PpELICHHH B
IMOBCEAHEBHOM XKU3HU;

OCBOGHHE CIIOCOOOB pEIHICHHUS PA3NIUYHBIX 3a/Jad C SBHO 3aJlaHHOW (u3HuecKoi
MOJIENBI0, 3a7ad, TOJPa3yMEBAIOIINX CAMOCTOSTENbHOE CO3JaHue (HU3HUYECKON
MO/JIeJIH, aJIeKBaTHOM YCIIOBUSM 33/1a4H;

NOHMMaHUE (PU3MYECKMX OCHOB W TPUHIMIIOB ACUCTBHUS TEXHHUYECKUX YCTPOWCTB U
TEXHOJIOTHYECKHX MPOIIECCOB, MX BIUSHUS HA OKPYKAIOUIYIO CPEY;

OBJI/ICHUE METOJaMH CaMOCTOSITEIFHOTO TUIAHMPOBAHUS M MPOBENEHUS (HU3MIECKUX
SKCIIEPUMEHTOB, aHaJlM3a M  UHTEpHpeTanuu  HUHQOpManuH,  OmpeesieHus
JIOCTOBEPHOCTH MOJIYYEHHOTO Pe3ysIbTarTa;

CO3/IaHM€ YCTIOBH ISl pa3BUTHSI YMEHUN MPOEKTHO-UCCIEI0BATENIbCKON, TBOPUECKON
NeSITETTHHOCTH.

Ha wusyuenue ¢usuku (6a30BbI YpOBEHB) Ha YpOBHE CPEIHETO OOIIEro 00pa3oBaHUS
otBoauTcst 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kitacce — 68 vacoB (2
yaca B HEJIEIII0).

[Ipennaraemslii B mporpamme 1o (Gu3uke nepedeHb 1adopaTOPHBIX U MPAKTUIECKUX paboT
SBIISIETCS. PEKOMEHIOBAaHHBIM, YYHTENb JIETaeT BHIOOp MPOBEACHUS J1a0OpaTOpHBIX padoT u
OTBITOB C YUETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaIOLIUXCS.



COJAEP)KAHUE OBYYEHUA

10 KUIIACC
Pazgen 1. ®u3uka U MeTOAbI HAYYHOT'0 MO3HAHUS

®usnka — Hayka o npupoje. Hayunele MeToabl MO3HaHUs OKpyXxarouero mupa. Pomib
IKCIIEPUMEHTA M TEOPHH B IIPOIIECCE MO3HAHMS TPUPOIbl. DKCIIEPUMEHT B (PU3UKE.

MonenupoBanue (U3NYECKUX ABICHUNA M mporeccoB. Hayunbie runoressl. Ousnueckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (HPU3HYECKUX 3aKOHOB. [IpHHIINIT COOTBETCTBUSI.

Ponp u mecro ¢usuku B (HOpMHUPOBAHMM COBPEMEHHOM HAy4dyHOW KapTUHBI MHUpa, B
IIPaKTUYECKON NEeATEIbHOCTH JIIOIEH.

Llemoncmpayuu

AHazorosble ¥ IHU(PPOBBIE U3MEPUTENIbHBIE TPUOOPHI, KOMITBIOTEPHBIE TaTYUKH.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKeHHE. OTHOCHUTENBHOCTh MEXAHMYECKOro JABMKeHud. Cucrema
orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeAHssi CKOPOCTh, MTHOBEHHAasi CKOpPOCTb) M YCKOpEHHE
MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCH CHUCTeMbI KoopAuHAT. ClI0)KEHUE MepeMEIeHUu 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsIMONIMHEIHOe NBIKeHue. ['paduku 3aBUCUMOCTU
KOOPJIMHAT, CKOPOCTH, YCKOPEHUS, IyTU U NEPEMELICHUS MaTEPUAIbHON TOUYKH OT BPEMEHH.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaACHHUS.

KpuBonuneliHoe nBuxeHue. JIBH)KEHME MATEPUAIIBHOM TOYKM TIO OKPYKHOCTH C
MOCTOSIHHOM IO MOZYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JMHEWHas cKopocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe YCKOPEHHE.

TexHudyeckne yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: CHUIOMETp, JABUKECHUE
CHapsJ0B, LICTIHbIE U PEMEHHBIE MEpeIadH.

Llemoncmpayuu

Monenb cucteMsl OTCUETA, HIUTFOCTPALUS KUHEMAaTHUYECKUX XapaKTEPUCTUK IBUKEHUS.

[TpeoOpa3zoBaHre ABMXKEHUN € UCTIOIB30BAaHUEM IPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3yXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGnronenue 1BuxKeHus Tena, OpOIICHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHHst CBOOOIHOTO MaIeHUs.

Hamnpagnenne ckopocTy py JBUKEHUN IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopnule pabomuol

N3yyeHnne HepaBHOMEPHOT'O IBUKEHMS C LIEJIBIO ONPEEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHHMS — MEXKIYy — NYTAMHM,  INPONMACHHBIMM  TEJIOM  3a
IIOCJIEIOBATEIbHBIE pPAaBHBIE ITPOMEKYTKH BpPEMEHM IPH PAaBHOYCKOPEHHOM JBHKEHHH C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuyenue ABUKEHUS IAPUKa B BA3KOU KUIKOCTH.

N3yueHne ABMKEHUS Tena, OPOLIEHHOTO0 TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ["anmnes. [lepBoiit 3akoH HeroToHa. IHEpLnanbHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHumn cynepno3unmu cwil. Bropoil 3akoH Herorona s
MaTepUalIbHOM TOUKHU. TpeTuit 3akoH HploTOHA [I71 MaTepHalIbHBIX TOYEK.



3akoH BceMupHoro tsaroreHus. Cuna tsoxectu. [lepBas kocMuyeckass CKOpOCTb.

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

Tpenue. Buabl tpenust (mokosi, ckoyibkenusi, kauenus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHs CKOJbXEHHUs U cuia TpeHus nokos. Koadouiment tpenus. Cuna conpoTuBICHUS
IIPU ABUKEHUU TeEJIa B KUJKOCTH WM rase.

[TocTynaTensHOE M BpalaTeIbHOE ABMKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT cuibl OTHOCUTENBHO OCH BpameHud. Ilmedo cuibl. YcimoBus paBHOBeCUs
TBEPJIOTO TENA.

TexHudyeckne yCTpONCTBA W NPAKTUYECKOE NPUMEHEHUE: MOAINUIHUKY, JABUKCHUE
UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBiieHUE MHEPLIMH.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue CHil.

3aBUCUMOCTb CUJIBl YIIPYTOCTH OT Je(pOopMaLuu.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHUE CUJT TPEHUS OKOSI, KAUEHUS U CKOJIbKECHHUS.

VYcnoBust paBHOBecus: TBEPAOTro Tesa. Buibl paBHOBECHSI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yueHnue aBuxeHust Opycka o HAKJIOHHOM MJIOCKOCTH.

HcenenoBanue 3aBUCHMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B NPYKMHE U PE3UHOBOM
obpasrie, oT ux nedopmaruu.

HccnenoBanue ycaoBuil paBHOBECUSI TBEPAOTO TeJla, UMEIOIIETO OCh BPAIICHUSI.

Tema 3. 3akoHnbl cOXpaneHusn ¢ MexanHukKe

HNmnynsc MatepraibHOM TOYKH (Tena), CHCTEMbl MaTepUaIbHBIX TOUeK. MIMIynbC cuilbl u
M3MEHEHNE UMITYJIbCa Teja. 3aKOH COXPAaHEHUS UMITYJIbca. PEakTHBHOE IBUJKEHUE.

Pa6oTta cunbl. MOLTHOCTH CHJTBI.

Kunernyeckass sHeprus maTepuanbHONW TOYKU. Teopema 00 WM3MEHEHMHM KHHETHYECKOU
DHEPIHH.

[TorennuanbHas sHeprus. [loreHnmManbHas sHEprus yrnpyro aeGopMupoBaHHON NPY>KUHBI.
[TorennuanbHas sHeprus Tena BOIM3U MOBEPXHOCTH 3eMIIH.

[ToreHunanbHble M HEMOTEHIMANIbHBIE CUJbl. CBsI3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHNEM MEXaHWYECKOW SHEPTruu CUCTEMBI TeJl. 3aKOH COXpaHEHHUSI MEXaHUYECKOM dHEpruu.

VYupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHu4eckue yCTpOMCTBA U INPAKTUYECKOE NPUMEHEHME: BOAOMET, KOIEP, MPYKUHHBII
MIACTOJIET, BUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE ABMKEHUE.

[Tepexon moTeHLIMATBHON YHEPTHH B KHHETUYECKYIO U 00paTHO.

Yuenuueckuiui sxcnepumenm, n1abopamophule pabomoi

I/IBYT‘ICHI/IC a0COJIFOTHO HEyIpyroro yzaapa € HOOMOIIBIO ABYX OJWHAKOBBIX HUTAHBIX
MAassTHHUKOB.



HccnenoBanue cBs3M pabOTHl CUJIbI C M3MEHEHHEM MEXaHWYEeCKOW SHEpruu Teia Ha
IIPUMEpPE PaCTSHKEHUSI PE3UHOBOTO JKI'yTa.

Pa3nes 3. Mosekyasipaasi puM3MKa ¥ TEPMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OcHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KHUHETUYECKON TEOPUU U X OMBITHOE 0OOCHOBAHHUE.
BpoynoBckoe gBmwxkenue. Juddysus. Xapaktep IBUKECHHS M B3aUMOJCHCTBUS YaCTHUIL
BemecTBa. MoJiend CTPOCHHS Ta30B, KUAKOCTEH M TBEPABIX Tel M OOBSCHEHHE CBOWCTB
BEILIECTBA HA OCHOBE 3THX Mojened. Macca u pasmepbl Mosekyn. KonaumuecTBo BemiecTsa.
[TocrossnHast ABorajipo.

TermmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenbcus.

Mopnens uneanbHoro rasa. OCHOBHOE YPAaBHEHHME MOJIEKYJISIPHO-KMHETHYECKONH TEOPUH
ujeanpHOro ra3a. AOCONIOTHasg TemIepaTypa Kak Mepa CpedHell KHHETHUYECKOW SHEepruu
TEIJIOBOTO JIBM>KeHMs vactull rasza. Illkana temneparyp KensBuHa. ['a30Bble 3aKOHBI.
VYpaBuenne MenneneeBa—Knaneipona. 3akon Jlanbrona. M3ompolecchl B UIeaIbHOM Ta3e C
MIOCTOSIHHBIM KOJIMYECTBOM BemlecTBa. | paduyeckoe mpeacTaBieHne H30MpoLEeccoB: U30TepMa,
n30Xxopa, nzobdapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoOMeETp.

Jlemoncmpayuu

OnbITH, TOKa3bIBAIOUIME JUCKPETHOE CTPOCHHE BemlecTBa, (oTorpaduu MOJIEKYI
OpPraHUYECKUX COETUHEHUI.

OnbiThl 10 AU PY3UH KUIKOCTEH U Ta30B.

Moens OpOYHOBCKOTO JIBHYKEHHUSI.

Mogens onbita ITepHa.

OnbIThL, JOKA3bIBAIOIINE CYLIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOCHCTBHUS.

Mopenb, HUTIOCTpUpYIOLIAs IPUPOY JABJIEHUS ra3a Ha CTEHKU COCy/a.

OnBIThI, HJUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACATIBHOTO ra3a, H30MpPOIIECCHI.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

OmnpezneneHue Macchl BO3JyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHuil o0béma
KOMHATBHI, IABJICHUS U TEMIIEPATYpPbl BO3/1yXa B HEM.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMETpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnosvt mepmoouHamurku

TepMonnHaMuueckass cUCTeMa. BHyTpeHHss 3HEprusi TEpMOJUHAMHYECKON CHCTEMBI U
crocoObl e€ u3mMeHeHus. KoauuecTBo TenmaoTel U padoTa. BHyTpeHHss1 SHEprHst 0AHOATOMHOIO
UJCANBHOIO ra3a. Bupsl Teronepeayu: TEIIONPOBOIHOCTh, KOHBEKIMS, U3JIydCHHE. Y IeIbHAs
TEIJIOEMKOCTh BelecTBa. Koan4ecTBo TEIIOTHI IIPH TEIUIONEpEaaye.

[Tonstue o0 ammaGatHOM mporecce. IlepBblii 3akoH TepMonuHamukH. IIpumeHeHue
NEpBOT0 3aKOHA TEPMOJAMHAMUKU K H3ompoleccaM. I 'paduyeckas naTepnperanus paboThl rasa.

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

TenoBeie MamuHbL. [IpuHIUIBL [eHCTBUS TemIoBbIX MaluH. [IpeoOpa3oBaHus 3HEPTUH B
TerIoBbIX MamuHax. Koadduiment noneznoro aeiicteus teruioBoil Mammuabel. [{ukn KapHo u
ero Ko3((UIMEHT MOJE3HOT0 IeHCTBUS. DKOIOTHYECKHE MPOOIEMbl TEIIO3HEPTETHKH.

TexHuueckue ycTpoiicTBa M MpaKkTHYECKOE IPUMEHEHHE: JBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.

Jlemoncmpayuu



H3MeHeHre BHYTpEHHEW SHEpruu Tejla MpPU COBEPIICHUU pabOThI: BBUIET MPOOKH W3
OYTBUIKH TOJl JEHCTBHEM CXKaTOr0 BO3/yXa, HarpeBaHue s(upa B JATyHHOU TpyOke myTéM
TpeHus (BUICOAEMOHCTpAINs).

H3meHeHne BHYTpeHHEH sHepruu (TeMieparypbl) Tea pu Terionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopnenu mapoBoii TypOHWHBI, IBUTATEIsS BHYTPEHHETO CTOPAHUSI, PEAKTHBHOTO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnvie cocmosanusn eeugecmea. Dazoswvie nepexoonvt

[TapooOpa3oBanue u koHAeHcanus. Hcnapenue u  kuneHue. AOCOIIOTHAs U
OTHOCUTEIIbHAS BIKHOCTh BO3/yXa. HackImeHHbIi map. Y aenbHas TemoTa mapooopa3oBaHusl.
3aBUCHUMOCTh TeMIIEpaTypbl KUIICHUS OT JABJICHHUS.

TBépnoe Teno. Kpucramnmueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB KPUCTAJLIOB.

Kunkue xpucrtamipl. CoBpeMeHHblEe MaTepuanbl. [lmaBieHue W KpuCTALIM3alMs. Y AeabHas
TeruioTa miasieHus. Cyonumanus.

ypaBHeHI/Ie TEIJI0BOro OanaHca.
TexHuueckue YCTpOﬁCTBa U IPAKTUYCCKOC IIPUMCHCHHUC. THI'POMCETP H IICUXPOMETP,

KaJIOpUMCTP, TCXHOJIOTHH IMOJIYYCHHA COBPCMCHHBIX Marepuaios, B TOM qHuCIIC
HaHOMATCPUAJIOB, © HAHOTCXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIIICHHBIX MapOB.

Kunenue npu noHWKEHHOM JTaBJICHUHU.

Crioco0bl U3MEpEHUs BIKHOCTH.

HalGnroneHnue HarpeBaHus U TUIABJICHHUS KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpaIus KpUCTAIIIOB.

Yuenuueckuui osxcnepumenm, nabopamopmvie pabomol

N3mepenne OTHOCUTETHHOM BIIaXKHOCTH BO3/TyXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Inexkmpocmamuka

OnekTpuzauuss Ten. OJeKTpUuyeckud 3apsan. JlBa Bua dJIEKTPUUYECKUX 3apsiOB.
ITpoBOAHMKH, TUANEKTPUKH U TIOTYIPOBOJHUKU. 3aKOH COXPAHEHUS IEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. TouedHslii  JIEKTpUYECKHM  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh anekTpuuyeckoro mnods. [lpuHuun cynepno3unuu
ANEKTPUYECKUX MOJeH. JINHNKM HaNPsy)KEHHOCTHU IIEKTPUYECKOTO MOJIS.

PabGota cun osnextpocratueckoro monsd. Ilorennuman. Pa3HOCT MOTEHLMANOB.
ITpOBOAHMKY M TUAIIEKTPUKHU B HJIEKTPOCTATUYECKOM IoJIe. J{MaaeKTpuuecKas IpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DJIEKTpOEMKOCTh INIOCKOTO KOHJAEHCAaTopa. DHEPrus
3apsyKEHHOI0 KOHJIEHCATOPA.

TexHu4eckue yCTpOMCTBA M IPAKTHUUECKOE IIPUMEHEHHUE: JJIEKTPOCKOI, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAsl 3alUTa, 3a3€MJIEHHE D3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMHPOBAIBHBIN
anmapar, CTpyUHBIM IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHLUIL JEHCTBUA 3JIEKTPOMETPA.

B3anmopencTere HadIeKTPU30BAHHBIX TEIL.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.



[IpoBOTHUKY B AJIEKTPOCTATUYECKOM ITOJIE.

DJeKTpOoCcTaTUYECKas 3allluTa.

JM3IEeKTPUKHU B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCaTopa OT IUIOIIAJM IJIACTHH,
PACCTOSIHUS MEXAY HUMH U TUAJIEKTPUYECKON MPOHUIIAEMOCTH.

DHeprusi 3aps>KeHHOT0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DNEKTPUUECKUI TOK. Y CIOBUSL CYIIECTBOBAHUS AJICKTPUUECKOrO TOKA. VICTOUYHUKHU TOKA.
Cuiia Toka. [TocTOSIHHBIN TOK.

Hanpspkenue. 3akon Oma 15 ydyacTka LernH.

DIIeKTpUUYECKOe CONPOTHUBIICHHE. VY nenbHOE CONPOTUBJICHUE BEILECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COSAMHEHUE TPOBOTHUKOB.

Pabota anekTpuueckoro Toka. 3akoH Jxoyns—JIeHna. MOmHOCTD 37EKTPUIECKOTO TOKA.

DIIEKTPOABUKYILAs CUJIA U BHYTPEHHEE CONIPOTUBIICHHE UCTOUYHUKA TOKA. 3akoH Oma Juist
MOJIHOM (3aMKHYTOM) AyieKTpudeckoii nenu. Koporkoe 3aMbIkaHue.

DIeKTPOHHAs TPOBOAUMOCTb TBEPIBIX METAIOB. 3aBUCUMOCTb CONTPOTUBIICHUS] METAJIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIIEKTpUUYECKHI TOK B Bakyyme. CBOMCTBA 3J1EKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBeHHass M TpPUMECHash MPOBOAUMOCTh MOJYNPOBOJHUKOB.
CgoiictBa p—Nn-nepexoxaa. [1oxynpoBoJHUKOBEIE TPHOOPHI.

DNEeKTPUUECKUII TOK B PACTBOpax M paciulaBax »dJIEKTPOJIMTOB. DJIEKTPOJIUTHYECKAS
Jucconanus. DIEeKTPOIIn3.

DNIeKTpUYECKH TOK B razax. CaMOCTOSATENbHBIM U HECAMOCTOSTENbHBIN pa3pan. MomaHus.
ITna3zma.

TexHu4yeckne yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETP, BOJBTMETD,
peocTaT, HWCTOYHUKH TOKa, OJJIEKTpOHArpeBaTelIbHbIE MPUOOPHI, SIEKTPOOCBETUTEIHHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHUS, BAKYyMHBIA IHOJ, TEPMHUCTOPHl U (HOTOPE3UCTOPHI,
MOJTYITPOBOTHUKOBBIN JTHOJI, TAJIbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HaNpsHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS] UWIMHAPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUJIOLIAIA
MOTNIEPEUHOT0 CEYCHUS U MaTepHaa.

CwmernranHOe COeTMHEHUE TIPOBOTHUKOB.

[IpsiMmoe u3MepeHue 3IeKTpoABMXKYIIEH cuiibl. KopoTkoe 3amblkaHH€ TajJbBaHHMYECKOTO
3JIEMEHTA U OLIEHKAa BHYTPEHHETO COITPOTHUBIICHMUS.

3aBUCHMOCTH COTIPOTUBIICHUS METAJJIOB OT TEMIIEPATYPHI.

[TpoBOIUMOCTB AJEKTPOJIUTOB.

HckpoBoit pa3psa v MpOBOAMMOCTb BO3AyXa.

OaHOCTOPOHHSISI TPOBOJIMMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenune cMenmaHHOTO COeIMHEHHS PE3UCTOPOB.

W3mepenne  SIEKTPOABMKYLIEH CHJIBI  UCTOYHHMKA TOKA W €ro  BHYTPEHHEro
CONPOTHUBIICHUS.

HabGnronenue anexrponusa.



MexnpeaMeTHbIe CBS3H

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHs B 10 kilacce oOCymIeCTBISiCTCS C YYETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTMH, XUMHH,
reorpauu ¥ TEXHOJOTHH.

Mesicnpeomemnuvie nousamus, CBA3aHHbIE C M3YYEHHEM METOJOB HAyYHOIO ITO3HAHMSL:
sBIICHUE, HAy4YHBIH (akT, rumore3a, (Qu3MUeckas BEIWYWHA, 3aKOH, TEOpHs, HAOIIOJACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHHMEe CHUCTEMbl ypaBHEHMH, JHMHeWHas ¢QyHKuMs, mnapaboda,
runepooia, ux rpaQKu ¥ CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIMH: CUHYC, KOCUHYC, TAHT€HC,
KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOXKJECTBO, BEKTOPbl M MX IPOEKLUUU Ha OCHU
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuueckoe ABMKEHHE B JKUBOW mpupoje, 1uddysus, ocMocC, TeII000OMEH
KHUBBIX OPraHU3MOB (BHJIbl TEIUIONEPEaut, TEIJIOBOE PABHOBECHE), SICKTPUUECKHE SBICHUS B
JKUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJb BEILECTBA,
MOJIIpHasi Macca, TEIUIOBbIE CBOMCTBA TBEPIBIX TeN, XUAKOCTEH U Ta30B, JIEKTPUUYECKUE
CBOICTBAa METAJIOB, 2JIEKTPOIUTHYECKAs JUCCOLMALNS, TaIbBaHHUKA.

l'eocpaghus: BIaXXHOCTb BO3/1yXa, BETPbI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeodpa3oBaHUE IBUKEHUHN C MCIIOIb30BAaHUEM MEXAHU3MOB, YUET TPEHUS B
TEXHUKE, MOIIUIHUKH, HCIOJb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJOMET M JIpyrue), JIBUraTellb BHYTPEHHEro CropaHus, ImapoBas TypOuHa, OBITOBOM
XOJIOIMIBHUK, KOHJUIMOHEP, TEXHOJIOIMH MOJIyYE€HUSI COBPEMEHHBIX MATEPUAJIOB, B TOM YHCIIE
HAaHOMATEepHaJloB, M  HAHOTEXHOJOIMM,  JJEKTPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
3JIEKTPONIPUOOPOB, KCEPOKC, CTPYHHBIH NpPUHTEp, 3JIEKTpOHArpeBareibHble MPHOOPHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBHI, F'aJIbBAaHHKA.

11 KJIIACC
Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpoMazZHUMHAA UHOYKUUA

[TocrositHHBIE MarHuTHL. B3anMopelcTBHE NOCTOSHHBIX MAarHMTOB. MarsmuTrHoe IIOJe.
Bekrop marauTHOM MHAYKIMY. [[pyHIMI Cynieprno3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHOM
uHAyKIMU. KapTiHa TUHUI MarHUTHON MHAYKLUHU TOJISl IOCTOSIHHBIX MArHUTOB.

MaruutHoe moje mpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIIMM MarHUTHOTO IOJISA
JUIMHHOTO HIPSIMOTO NMPOBOJAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IPOBOJHHKA, KAaTYIIKH C TOKOM.
OmneiT OpcTena. BzanmopeiicTBre MpOBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJIyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBicHHE. J[BH)KeHUE 3apsyKEHHOM YacTULbl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenua.

SIBneHne HneKTpOMAarHWTHOM WHAYKIMH. [IOTOK BEeKTOpa MarHUTHOW WHIYKLUU.
DIIEKTPOABMKYIIAsA CHJIA MHAYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW HHAyKunu dapanes.

BuxpeBoe anekTpuyeckoe mnosie. DIEKTPOABMKYIIAs CHAa WHAYKIUU B IPOBOJHHUKE,
JBUKYIIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKHU C TOKOM.

DNEKTPOMarHuTHOE IOJIE.



TexHH4Yeckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: IOCTOSHHBIE MArHUTHI,
AJIEKTPOMAarHUThl, AJIEKTPOJIBUraTENb, YCKOPUTEIHU 3JIEMEHTAPHBIX YaCTULl, MHAYKLIMOHHAS [1€Yb.

Llemoncmpayuu

OnbIT DpcTena.

OTKIIOHEHNE 3JIEKTPOHHOTO IIyYKa MarHUTHBIM IIOJIEM.

JIMHUM MHIYKIIMY MAarHUTHOTO TIOJISL.

B3anmopencTeue 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[evictBue cuibl JIopeH1a Ha HOHBI 3JIEKTPOJIMTA.

SIBreHne ANEKTPOMArHUTHON MHIYKIUU.

IIpaBuno Jlenna.

3aBUCUMOCTD JJIEKTPOABMXKYIIEH CHIIBI MHIYKIMH OT CKOPOCTH M3MEHEHHUS MarHUTHOI'O
IIOTOKA.

SIBiieHME CAMOMHIYKIIU Y.

Yuenuueckuii sxcnepumenm, rabopamoprule pabomul

W3y4yeHre MarHUTHOT'O TO0JIS KaTYIIKH C TOKOM.

HccnenoBanue JeNCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sBJIEHUS JIEKTPOMATHUTHONW MHAYKIIHH.

Pa3nes 5. Kosiebanust u BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHUMHbIE KO1EOAHUSA

KonebarenbHass cucrema. CBoOojHbIE MexaHM4Yeckue KoseOaHus. ['apmoHMueckue
koneOanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MareMaTHuecKkuii MasTHUK. YpaBHEHHE TrapMOHHMYECKHX KojeOanwii. [IpeBpamienue sHepruu
IPY TAPMOHUYECKUX KOJICOAHUSX.

Konebarenbupiif koHTyp. CBOOOJHBIE 3JIEKTPOMAarHUTHbIE KOJEOAaHUS B HUACATBHOM
Koie0aTeJIbHOM KOHType. AHAJOTUsl MEXIy MEXaHWYECKUMH U  DJIEKTPOMarHUTHBIMU
koneOanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHUS! SHEPTUU B UICAIBHOM KOJeOaTeIbHOM
KOHTYPE.

[IpencraBienue o 3aTyxaromux KojeOaHUsIX. BbIHY)XeHHblE MeXaHMUYECKHE KOJeOaHusl.
Pe3onanc. BeiHyX/1eHHBIE 31€KTPOMarHUTHbIE KOJIeOaHus.

[TepemennbIil Tok. CUHYCOMIAIbHBIA NEPEMEHHBIM TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIITUTYHOE ¥ IEHCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAIPSKEHUS.

Tpancdopmarop. [IpousBoactBo, mepemaya W NOTPEOJIEHUE 3IEKTPUUECKOW HHEPTHUU.
OKOJIOTUYECKHE PUCKH TpU MPOU3BOJCTBE AeKTpodHepruu. KynbTypa wucnoiab3oBaHuUs
AIIEKTPOIHEPTUU B TOBCEIHEBHOM JKU3HHU.

TexHnueckue yCTpOiiCTBA M TNPAKTHUECKOE IPUMEHEHME: JIIEKTPUYECKUI 3BOHOK,
TeHEepaTop NEPEMEHHOI0 TOKA, JINHUU JIEKTpoIIepeiad.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KosiedaTenbHOM cUCTeMbI (IPY>KMHHBIA MM MaTeMaTHUeCKU
MasITHHK).

Habmonenue 3aTyxaronmx Koyiebanui.

HccnenoBanue CBOMCTB BEIHYKIEHHBIX KOJICOAHUH.

Hab6nronenue pezonanca.

CB00OOIHBIE IIEKTPOMArHUTHBIE KOJIEOaHMS.

OcumsutorpaMMbl  (3aBUCUMOCTH  CHJIBI  TOKa U HAampsDKEHHsT OT BPEMEHH) s
AIIEKTPOMArHUTHBIX KOJIEOaHHH.



Pe3onanc mpu mociaenoBaTeqIbHOM COEAVMHEHUM PE3NUCTOPA, KATYIIKHM MHAYKTUBHOCTH M
KOH/JIEHCATOpA.

Mogenb IMHAN 31EKTPOIIepeSadH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MIEPUOA MAJIBIX KOoJieOaHUl rpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpy3a.

HccnenoBanne nNEepeMEHHOTO TOKa B IENH M3 MOCJIEIOBATEIbHO COCIUHEHHBIX
KOHJIEHCATOPa, KaTYLIKHA U PE3UCTOpa.

Tema 2. Mexanuueckue u I1eKmpomMacHuUmMHbvle 60JIHb

Mexanuueckue BOJIHBI, yciioBus pacnpoctpanenus. [lepuoa. CkopocTs pacnpocTpaHeHUs
U januHa BoONHBL [lomepewnple W mpoaONbHBIE BONHBL MHTepdepeHmus u mudpaxius
MEXaHUYECKUX BOJIH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CJIOBHS M3JIy4YEHUS 3JIEKTPOMArHUTHBIX BOJH. B3anmuas
opueHranus BektopoB E, B, V B snexkrpomarauTHOl BOJHE. CBOMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)X€HHe, MpeloMIIeHue, Moispusanus, Audpaknus, uHtepdepenius. CKOpocTh
3JIEKTPOMAarHUTHBIX BOJIH.

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

[IpuHUMIIBI paTnOCBA3U U TelleBUACHUS. Pagronokanus.

DIIEKTPOMAarHUTHOE 3arps3HEHUE OKPYIKAIOILIEH CPEebl.

TexHU4YecKHue YCTpPOWCTBA U NPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJbHbIE HHCTPYMEHTHI,
VIBTPa3BYKOBas JIMarHOCTHMKAa B TEXHHUKE W MEIUIIMHE, pajap, PaauoONpUEMHUK, TEIEBHU30D,
anTeHHa, Tenedon, CBU-mneusb.

Jlemoncmpayuu

OO6pa3oBaHue U pacnpoCTpaHEHUE TIOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

Konebmromieecs Te0 Kak KICTOYHUK 3BYKA.

Habmroienue oTpaskeHus U MpeIoMIICHHS] MEXaHUUYECKHUX BOJIH.

Habmtonenue natepdepeHny u AuQpakini MEXaHMIeCKUX BOJH.

3BYKOBOH pE30HaHC.

Halmronenue CBsI3M TPOMKOCTH 3ByKa W BBICOTHI TOHA C aMIUIATYAOW M YacTOTOM
KoJie0aHui.

HccnenoBanne  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH:  OTPaKEHHUE, IMPEIOMIICHUE,
noJisipu3anus, 1udpakuus, HHTepepeHIns.

Tema 3. Onmuka

['eomerpuueckas onrtuka. [IpsimonuHeiiHOe pacipocTpaHEHUE CBETa B OAHOPOIHOMN CpeIe.
JIyu cBera. ToueUHBI UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3akoHbI OTpaxeHHs cBeTa. [locTpoeHune H300pa’keHUN B IJIOCKOM
3epKaJe.

[Ipenmomnenue cBeTra. 3aKOHBI TMPENOMIICHUs CBeTa. AOCONIOTHBIA  TOKa3aTelb
npenomieHus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbI yron MOJHOTO BHYTPEHHETO
OTpaKEHUS.

Hucnepcus ceeta. CrnoxxHbIi cocTaB 6enoro ceera. LIBer.

CobOwupatonue ¥ paccewBaroniye JUH3BL. ToHKas nuH3a. DOKYyCHOE paccTOsSHUE U
ONTHYECKasl CHJIa TOHKON NUH3BL. [locTpoeHre n300paxeHuii B COOMPArOMINX M PACCEUBAIOIINX
nuH3ax. PopMyIia TOHKOW JIMH3BIL. Y BEJIMYECHHE, TaBAEMOE JTMH30M.



[Ipenensl IPUMEHUMOCTH T€OMETPUYECKOU ONTHKH.

BonnoBast ontuka. WuTtepdepennus cBera. KorepeHTHbIE MCTOYHHKH. Y CIOBUS
HAOJIO/IEHUS MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHUHE OT ABYX CHH(]A3ZHBIX
KOT€pEHTHBIX HCTOYHHKOB.

Hudpakmus csera. [Judpakuuonnas pemérka. YciaoBue HaOMIOACHHUS TUIaBHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATUYECKOTO CBEeTa HA NU(DPAKIIMOHHYIO PEIIETKY.

ITonspuszanus ceera.

TexHuuyeckue ycTpoWCTBa W MpPaKTUUYECKOE MPUMEHEHHE: OYKH, Jymna, (oToamnmapar,
MPOSKIIMOHHBIA ammapar, MHUKPOCKOI, TEJIECKOI, BOJIOKOHHAs OMNTUKA, JU(paKIMOHHAs
pelETKA, NOJISIPOUI.

Llemoncmpayuu

[IpsimonuHeitHOEe pacHpocTpaHEHUE, OTpaKeHHWE U MperoMieHue cBeTa. OnTuueckue
PUOOPHI.

[TostHOE BHYTpEHHEE OoTpakeHne. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB N300pakeHU B JTMH3AX.

Mogenu MUKpPOCKOTIA, TEJIECKOIA.

HabGnronenue naTEepPEpeHITNN CBETA.

Habmonenue nudpaxiuu cera.

Hab6mronenue qucnepcuu certa.

[TomyueHue cekTpa ¢ MOMOIIBIO PU3MBI.

[Tomyuenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.

Habumronenune nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

W3mepenue nokaszatesns IpeIoMIICHUS CTEKIIA.

HccnenoBanue CBONCTB N300pakeHU B JTHH3AX.

Hab6mronenue qucnepcuu certa.

Pa3nes 6. OcHOBBI cielIHAJILHONH T€OPUH OTHOCHTEIbHOCTH

['paHubl TPUMEHMMOCTH KIIACCMUECKOW MeXaHWKHU. [locTynaTel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApPUAHTHOCTb MOJYJIS CKOPOCTH CB€Ta B BakKyyme, MPUHUUI
OTHOCHUTEIIbHOCTH DUHINTEHHA.

OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMe/JIEHHE BPEMEHH U COKPAILIEHUE JITHBI.

DHeprusi ¥ UMITYJIbC PEISATUBUCTCKOMN YaCTULIBI.

CBs13b MaccChl ¢ PHEPTUEN U UMITYJILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPTHsI OKOSI.
Pa3zpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmoB80i ONMUKU

®oronsl. ®opmymna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIIHC
¢doroHa.

OtkpeiTue u wucciaenaoBanue (ororddexra. Ombitet A. I. CromeroBa. 3aKOHBI
dotorddekra. YpaBuenue DitHmreitHa s hotodpdexra. «KpacHas rpanuma» dpotodrddekra.

Hasnenue ceera. Onbitel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHU4YecKne yCTPOWCTBA M TPAKTHYECKOE MPUMEHEHHE: (POTOIIEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Llemoncmpayuu

®oTodddeKT Ha YCTAaHOBKE C IMHKOBOH MIIACTHHOM.

Hccnenoanue 3aKk0HOB BHEHTHETO poToddexTa.



CBeToauoOI.
Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessHuto o -vactuil. [lnmanerapHas
mozenb atoMa. Iloctynarel bopa. U3nyuenue n nornomenue GoTOHOB IpU MEPEXOie aToMa ¢
OJIHOTO YpOBHSl BSHepruum Ha apyro. Buasl crnekTpoB. CHekTp YpOBHEH 3HEpPruuM aroma
BOZIOpPOAA.
BosHoBbie cBoiicTBa yactull. Boauel ae bpoitnsa. KopnyckyasipHO-BOJHOBOW JTyalu3M.
CHoHTaHHOE U BBIHY)KJEHHOE U3JIyYCHHUE.
TexHudyeckue yCTpOMCTBA UM IPAKTUYECKOE IIPUMEHEHHWE: CIEKTPaJbHbIM AaHAJIN3
(cTIeKTpOCKOII), J1a3ep, KBAHTOBBIH KOMIIBIOTED.
Jlemoncmpayuu
Mopenb onbiTa Pezepdopaa.
Omnpenenenue JUIMHBI BOJIHBI J1a3epa.
Habumronenne nuHelyaTbIX ClIEKTPOB U3JIyUEHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
Hab6nronenue nuHeiyaToro crexkrpa.
Tema 3. Amomnoe sa0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLIUE  CJIOXHOCTb  CTPOECHHA  sjpa. OtkpsiTHE
panuoaktuBHOCTU. OnbITH Pezepdopra mo onpeesneHuo coctaBa paguoakTUBHOIO U3ITyYEeHHUS.
CgoiicTBa anb(da-, 6era-, raMmma-u3IydeHus. BiusHue painoakTHBHOCTH HA )KUBBIE OPTaHU3MBI.
OtkpeiTue npoTOoHa W HeiTtpoHa. Hyknonnas monens sinpa IeiizenOGepra—lBaHeHKko.
3apsn siapa. MaccoBoe uuciio siapa. M30Tonsl.
Anbda-pacnaa. DIeKTPOHHBIM M MO3UTPOHHBIA Oera-pacnaa. ['amma-usiyuenue. 3akoH
PaauOaKTUBHOIO pacaja.
OHeprus CBS3U HYKJIOHOB B sifpe. SnepHble cuibl. JlegekT Macchl spa.
Snepusle peakuuu. [lenenue u CUHTES SIED.
SAnepubiii peaxktop. Tepmosnepublii cuHte3. IIpobmembl M MEpCHEKTUBBI  SAepHON
HHEPreTUKHU. DKOJIOTUUYECKUE aCTIEKThI SACPHON SHEPTreTHKU.
OnemeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.
Mertobl HaOMIOIEHNS U PETUCTPALIMH HJIEMEHTAPHBIX YACTHII.
dyHnaMeHTaIbHbIE B3auMoecTBUsA. EAMHCTBO (hr3nyeckoit KapTUHBI MHpa.
TexHuueckue ycTpolCTBa U MPAaKTHUYECKOE NMPUMEHEHHE: J103UMETp, Kamepa BuibcoHa,
AJIEpHBIN peakTop, aTOMHas boMOa.
Llemoncmpayuu
CuéTurK MOHU3HPYIOLMX YaCTHII.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpeKOB YacTHI] (110 TOTOBBIM (oTorpadusim).
Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHA
Ortanbel pa3BuTus acTpoHoMuu. llpukiagHoe ¥ MHPOBO33PEHUECKOE  3HAYECHHE
aACTPOHOMHUHU.
Bun 38é€31H0r0 Heba. Co3Be3nus, spKkue 3BE3/1bl, JIAaHEThI, X BUAUMOE JABHKEHUE.
Conneunas cucrema.
Connue. Conneunass akTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE34. 3BE3ABI, X
OCHOBHBIE XapaKTEPHUCTHKU. Jluarpamma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTBY. 3BE3IBI



[JIABHOM TIOCJENOBATCIIBHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» [UIsl 3BE3[ TIJIaBHOU
NocjeA0BaTeNbHOCTH. BHyTpeHHee crpoeHue 3BE3n. CoBpeMEHHbIE MPEACTABICHUS O
IIPOUCXOXKAECHNUHU U 3BotoLMu CoslHIA U 3BE3]1. DTalbl )KU3HU 3BE3 L.

Muineunsiii [1yte — Hamia I'anaktuka. [lonoxxenne u nukenne Connua B ['anaktuke. Tumnbl
rajJlakTuK. PannoranakTuky u kBazapel. YEpHbIE NBIPHI B siIpaxX raJIakTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon XaO6na. Paszberanme ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe usimyyeHue.

Macmrabnas ctpykrypa BeenenHoii. MeraramakTuka.

Hepewménnsie npo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HabumronieHnss HEeBOOPYKEHHBIM IJ1a30M € UCIOJIb30BAaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUIsL OIIpEJeNICHUs MOJI0KEHHUs HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/Hs
CeBepHOro nomymapus 1 sipkue 3BE3.bl.

Habmonenus B reneckon Jlynsl, muiianer, Maeunoro IlyTu.

O0o0maroniee NOBTOpPeHUE

Ponp (u3MKM M acTpOHOMMM B SKOHOMHYECKOH, TEXHOJOIMUECKOW, COLMAIbHON U
ITHUYECKOW cdepax AeATeNIbHOCTH 4YellOBeKa, pOJib M MeCTO (PU3MKM U acCTPOHOMHM B
COBPEMEHHOW HAaydyHOW KapTHHE MHUpPA, pPOJIb (PHU3MUECKOW Teopur B (OPMHPOBAHUU
npeCTaBIeHUN 0 (PU3MUYECKON KapTHHE MHUPA, MECTO (PM3UIECKOI KapTHHBI MHUpa B 00IIEM psiLy
COBPEMEHHBIX €CTECTBEHHO-HAYYHbIX NIPEACTABIECHUN O IPUPOJIE.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usumku 0a3zoBoro ypoBHS B 11 Kiacce OCYIIECTBISICTCS C y4ETOM
COJIEp/KaTEeNIbHBIX MEXIIPEIMETHBIX CBA3€M C KypcamMM MAaTeMaTUKH, OHOJIOTHMH, XHMHUH,
reorpauu ¥ TEXHOJIOTHH.

Mesicnpeomemnusie nousimus, CBA3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
ABJICHUE, Hay4yHbIH (aKT, rumores3a, (Qu3nMyeckas BEIMYMHA, 3aKOH, TEOpHs, HaOIIOIEeHHE,
HKCIEPUMEHT, MOJIEIUPOBAHKE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelnieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETpUYECKHE (YHKLUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPHUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBl M HX
IPOEKIIMM Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIE 3JIEMEHTApHBIX (DYHKIUH,
MPU3HAKU TI0JI00MS TPEYTOIbHUKOB, ONPEEIICHNE TUIOIIAU TUIOCKUX QUTyp U 00bEMa Tel.

buonoeusn: snexrpuyeckue SBIEHUS B JKUBOM mHpupoje, KojeOaTenbHbIE IBM)KEHUS B
JKUBOM NIPHUpOJIE, ONTUYECKUE SIBJIICHUS B JKMBOM IPHUPOAE, NEHCTBUE paJualMi Ha >KUBBIC
OpraHU3MBlI.

Xumusi: CTpOGHHE aTOMOB U MOJIEKYN, KpUCTaJNIM4YecKass CTPyKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAJUINYECKON PEIIETKHU, CIEKTPAIbHBIN aHAIN3.

l'eoepaghus: marHUTHBIE TOJIOCA 3€MJIM, 3aJI€KH MarHUTHBIX pyl, (GoTochEMKa 3eMHOU
MOBEPXHOCTH, MPECKA3aHNE 3eMIIETPSACEHUH.

Texnonozusi: TUHUN 3JEKTpOIEpeiady, T€eHEPaTOp MEPEMEHHOrO TOKA, 3JIEKTPOIABUTATENb,
UHAYKIMOHHAs TeYb, pajap, paJuoNpHEMHUK, TeJNEeBU30p, aHTeHHa, TenedoH, CBY-meus,
IPOEKIIMOHHBIN arnmapar, BOJOKOHHAs ONITHKA, COJTHEUHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 11O ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUSA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpeaHero o0Iiero odpazoBaHUs
(6a30BBI  ypOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTHKCHHE  CICAYIOIIUX  JIMYHOCTHBIX,
METaNpPeIMETHBIX U MTPEIMETHBIX 00pPa30BaTEIbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JInaHOCTHBIE PE3yabTaThl OCBOCHHUSA yueOHOro mpeamera «Du3uKa» AOHKHBI OTPaXKaThb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIONIUXCS PYKOBOJICTBOBATHCS C(HOPMHPOBAHHOW BHYTPEHHEU
MO3UIUEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHEHTAIMi, TO3UTHUBHBIX BHYTPEHHUX
yOeXJAeHUI, COOTBETCTBYIOUIMX TPAJAULMOHHBIM LIEHHOCTSIM  POCCHIICKOro  OOIIecTBa,
paclIMpeHre KU3HEHHOTO OIbITa U ONbITA JAEITEIbHOCTU B IPOLIECCE PeaTu3allid OCHOBHBIX
HAIPaBIICHUH BOCIIUTATEIIFHOMN JCATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS:

c(OpPMUPOBAHHOCTh ~ TPAKIAHCKOM MO3UIUU  OOYYaromerocss Kak aKTUBHOTO U
OTBETCTBEHHOT'O YJIEHa POCCUKCKOTO OOIIECTBA;

NPUHITHE TPATUIIMOHHBIX OOIICYSIIOBEYCCKUX TYMAHUCTHYCCKHX M JEMOKPATUYCCKHIX
IICHHOCTEIA;

TOTOBHOCTb BECTH COBMECTHYIO NESTEIBHOCTh B WHTEpEcax TIpakJaHCKOTO OOIIecTBa,
y4acTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allHH;

YMEHHE B3aUMOJICHCTBOBATh C COITMAIBHBIMH WHCTUTYTAMH B COOTBETCTBHH C UX
(GYHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHUS

c(hOpPMUPOBAHHOCTH POCCUIMCKON TPaT1aHCKON UACHTUYHOCTH, MAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHUE K TOCYAAPCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSIM POCCHUCKHX
yU€HBIX B 007aCTU (PU3UKU U TEXHUKU;

3) AIyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TOBEICHHUS;

CIIOCOOHOCTh OIICHWBATh CUTYAITUIO M NIPUHAMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M IIEHHOCTH, B TOM YHCJIE B ICATEIHbHOCTH YIEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B TOCTPOCHUE YCTOMUHUBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIUTAHUS:

ACTETHYECKOE OTHOIICHHE K MHUPY, BKIIIOUasi 3CTETUKY HAYIHOTO TBOPUYECTBA, MPHUCYIIETO
¢buznueckoil Hayke;

5) TpynoBoro BocnuTaHusi:

UHTEpEeC K pa3nuuHbiM chepamM MNpoPecCHOHANBHONU AESITENbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (PU3UKOM W TEXHHWKOH, yMEHHE COBEpIIATh OCO3HAHHBIA BBIOOp Oymymiei
podeccru M pean30BbIBATH COOCTBEHHBIC KU3HESHHBIC TUTAHEI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHMIO M caMO0OpazoBaHUIO0 B o0nmacTu (U3MKH Ha
MPOTSKEHUH BCEU KU3HU;

6) 3K0JIOrM4eCKOro BOCIIUTAHMA:

c(OPMHUPOBAHHOCTh JIKOJIOTUYCCKOW KYJIBTYPBI, OCO3HAHHE TJIOOATHLHOTO XapakTepa
HKOJIOTUUYECKUX MPOOIIeM;



MJJAHUPOBAHUE M OCYIIECTBIICHUE JCHCTBHII B OKPYXKAIOIIEH Cpele Ha OCHOBE 3HAHMS
LeJIeld YCTOMYMBOIO Pa3BUTHUS YEJIOBEYECTBA;

pacHIMpEeHHe OMbITa JEATEIbHOCTH HSKOJIOTMYECKOW HAIpaBICHHOCTH Ha OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

7) IEHHOCTH HAYYHOr'0 MO3HAHUS:

c()OPMUPOBAHHOCThL MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHE IIEHHOCTU HAYYHOH JIeATENbHOCTH, TOTOBHOCTh B IPOIECCe M3YUCHUS (PU3UKU
OCYLIECTBIISATh MPOEKTHYIO U UCCIIEN0BATENBCKYIO IESITEIbHOCTh NHANBUIyAJIbHO U B TPYIIIIE.
METANPEAMETHBIE PE3YJIbTATbBI
Ilo3naBaTebHBbIE YHHBeEPCcAIbHbIE YUeOHbIe 1eiCTBUS

Ba3oBrble JJornueckue aeicTBus:

CaMOCTOSITENIbHO (POPMYJIIMpPOBaTh U aKTyalU3UpOBaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

OTPEIETIATh e JACSITEIIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX TIOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH M IPOTUBOPEUHS B PACCMAaTPUBAEMbIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IUIaH PEHICHUS IPOOJIEMBI C YUETOM aHallM3a UMEIOIINXCS MaTepHabHbIX
Y HEMaTepHAIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JI€ATEIBHOCTH, OIIEHUBATH COOTBETCTBHE DPE3YJIHTATOB IEISM,
OLICHUBATh PUCKHU MOCJIEACTBUI ESATEIILHOCTH;

KOOPJAMHHUPOBATh M BBINOJIHATH pPadOTy B YCJIOBHUSX pPEaTbHOT0, BHUPTYaIbHOTO U
KOMOWHHUPOBAHHOTO B3aUMOJICUCTBUS;

pa3BHBaTh KPEATUBHOE MBITINICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Ba3oBble uccienoBarebCcKkue AeiCTBHA:

BJIQ/IETh HAYyYHOW TEPMMHOJIOTHEN, KIIOYEBBIMU MOHSATUAMHU W MeToAamu (pu3mdeckoin
HayKH;

BIIAJICTh HABBIKAMHU YYEOHO-MCCIIEOBATEIBCKON M MPOEKTHOM NEATETbHOCTH B OOJACTH
(GU3HKH, CTTOCOOHOCTHIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TOMCKY METOJIOB PEIIEHUs 3a7a4
bu3NYECKOro coAepKaHus, MPUMEHEHHUIO Pa3IMYHBIX METOI0B MTO3HAHMUS;

BIAJETh BHUJAMH JACSATEIBHOCTH MO TOJYYEHHIO HOBOI'O 3HAHHUS, €ro HMHTEpIpeTaluH,
npeoOpa30BaHUI0 U TPUMEHEHUIO B PA3JIMYHBIX Y4YEOHBIX CHUTYallUsIX, B TOM 4YHUCIE MPHU
CO3JIJaHUHU Y4EOHBIX MMPOEKTOB B 00J1aCTH (HU3UKH;

BBISIBJIATh NPUYMHHO-CIIEICTBEHHbIE CBSI3W M aKTyallM3UpOBATh 3aJady, BbIABUTATh
TUINIOTE3y €€ pEeIIeHUs,, HaXOAUThb apPryMEHThl MJid JI0KAa3aTelIbCTBA CBOUX YTBEPIKICHUU,
3a/1aBaTh apaMeTPhl U KPUTEPHUH PEIICHUS;

aHAJTM3UPOBATh TMIOJYYEHHBIE B XOJ€ pEHICHUs 3aJaud pe3yibTaTbhl, KPUTHYECKH
OIIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBHSX;

CTaBUTh U (PopMyIHpoOBaTH COOCTBEHHBIC 3aJaud B OOPa30BATEIbHOW NEATEIHHOCTH, B
TOM YHCJIC TIPU U3YYCHUH (PU3HKH;

JIaBaTh OIEHKY HOBBIM CUTYAIIHsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

YMETh MePEHOCUTH 3HAHUS TI0 (PU3HKE B IPAKTHUECKYIO 001aCTh KUZHEIEITENIbHOCTH;

YMETh UHTETPUPOBATh 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTell;

BBIJIBUTATh HOBBIC UJIEH, TIPEJIaraTh OPUTHHAIBHBIC TTOAXObI U PEIICHMS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOMYCKAIONINEe aTbTEPHATHBHBIC PEIICHUSI.

Pabora ¢ nnopmanmeii:



BJIa/IETh HABBIKAMU MOJY4YeHHUS MHMOpPMALUU (PU3NYECKOTO COJEp’KaHUs U3 HCTOUYHUKOB
pa3HBIX THWIIOB, CAMOCTOSITEIbHO OCYIIECTBJISATh IIOUCK, aHAlM3, CUCTEMAaTHU3alUi0 U
WHTEPIIPETANNIO HH(POPMALIHK Pa3IMIHBIX BUIOB U (hOPM MIPEICTABICHHUS,

OLICHUBATh JJOCTOBEPHOCTH MH(OPMALIHH;

UCIONIb30BaTh CpeACcTBa HMHGOPMAIMOHHBIX M KOMMYHUKAIIMOHHBIX TEXHOJOTHI B
pPEIICHUH KOTHUTHBHBIX, KOMMYHUKATUBHBIX W OPraHU3alMOHHBIX 3a/lad C COOJIOJEHUEM
TpeOOBaHUI SPrOHOMHKH, TEXHUKH O€30MaCHOCTH, TUTHEHBI, PeCypcocOepekeH s, TPaBOBBIX U
STUYECKUX HOPM, HOPM HUH(OPMAIIMOHHOM O€30acCHOCTH;

co3/aBaTh TEKCThl (DU3NYECKOTO COACpkaHHS B pa3luyHbIX Qopmarax ¢ Yy4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM AayAUTOpUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IIPE/ICTABIICHNS U BU3YyaIU3alUH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE YUeOHbIe 1eHCTBUSA:

OCYIIECTBIISAITH OOIICHHE HA ypoKaX (PU3UKU U BO BHEYPOUHOH €ATEIbHOCTH;

pacro3HaBaTh MPEANOCHITKA KOHMIMKTHBIX CUTYAIl U CMSTYATh KOH(IUKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3pPEHHs C MCIOJIb30BAHMEM SI3BIKOBBIX
CPENCTB;

MOHUMATh U UCTOJIb30BaTh MPEUMYIIECTBA KOMAHIHOM U WHANBUAYAIbHOU PaOOTHI;

BbIOMpaTh TEMAaTHKy M METOJbl COBMECTHBIX NEHCTBHIl C y4yéTOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJOr'0 4JI€HA KOJUIEKTUBA;

MPUHUMATh LEJIU COBMECTHOM JESITENbHOCTH, OpPraHMW30BBIBATH M KOOPAUHUPOBATH
JEUCTBUS N0 €€ JTOCTMKEHHUIO: COCTABIIATH IUJIAH JEHCTBUM, paclpelesiTb Poiu € Y4ETOM
MHEHHI yJaCTHUKOB, 00CYKIaTh Pe3yIbTaThl COBMECTHOH paboTHI;

OLICHMBATh KaYeCTBO CBOETO BKJIaJa U KaXJ0I'0 y4aCTHHKA KOMaH/bl B OOLIUIN pe3ysbTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBbIE NPOEKTHI, OLEHUBATh MJIEU C IO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKON 3HAYNMOCTH;

OCYLIECTBIIAATh ITO3UTHBHOE CTPATETHMYECKOE IIOBEACHUE B PA3JIMYHBIX CHTYyalUsX,
MPOSIBIISATH TBOPUYECTBO U BOOOpakeHHE, ObITH MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYILECTBISATh MO3HABATENIbHYIO JEATENIBHOCTh B 00JacTu (PU3MKU U
ACTPOHOMUH, BBISIBISITH TPOOJIEMBI, CTaBUTh U ()OPMYITUPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJISITh IUIAH DPEIICHUs] PacUETHBIX M KaueCTBEHHBIX 3aj]ad, IJIaH
BBIMIOJTHEHUSI TMpAKTUYeCKOW paboThl € Y4ETOM HUMEIOIIMXCA PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEAIIOYTECHMI;

JIaBaTh OLEHKY HOBBIM CUTYalIHsIM;

pacupsaTh paMK1 y4eOHOTO MpeMeTa Ha OCHOBE TUYHBIX MPEANOYTECHUH;

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

OIICHUBATh MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO U TPOSABICHUIO JPYAULIUU B 00JacTu (U3HKH,
MTOCTOSTHHO TTOBBITIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, IMOLHOHAIbHBIH HHTEJJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTHBBI B J€ATEIbHOCTh, OLIEHUBATh

COOTBETCTBUE PE3YJILTATOB LIEIISIM;



BJIa/IETh HaBBIKAMH MMO3HABATEIbHON peIeKCUu KaK OCO3HAHUSI COBEPILAEMbIX JEUCTBUN
Y MBICITUTENBHBIX MTPOIIECCOB, UX PE3YIBTATOB U OCHOBAHUA;

UCTIOJIb30BaTh MPUEMBI peIIEKCUU JIUIsl OLICHKH CUTYAIlMH, BEIOOpa BEPHOTO PEIICHUS;

YMETb OIL[EHUBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEHICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTHUBBI U apTYMEHTBI JPYTUX MPU aHAJIU3€ PE3YJIbTaTOB JEATEIbHOCTH;

NpUHUMATD ce0sl, TOHMMast CBOM HEIOCTATKU M IOCTOUHCTBA,

NPUHUMATh MOTUBBI U apI'YMEHTHI JPYTUX MIPH aHAJU3E Pe3yJIbTaTOB JEATEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce AOCTHXEHUS TUYHOCTHBIX PE3yIbTaTOB OCBOEHUS MTPOrPaMMBbI MO (U3UKE AJIst
YPOBHSI CpeAHEro O0IIero o0pa3oBaHUs y OOYUAOIIUXCS COBEPIICHCTBYETCS SMOIMOHATBHBIN
MHTEJUICKT, MPEAIOaralonii copMHUPOBAHHOCTS!

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHUE,
BUJICTh HANPABJICHUSI Pa3BUTHS COOCTBEHHOM SMOIIMOHAIBHON Cepbl, ObITh YBEPEHHBIM B ce0e€;

CaMOpEryJIMPOBAHUS, BKJTIOYAIOIIETO CaMOKOHTPOJIb, yMeHue NpUHUMATD
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHHE, CIIOCOOHOCTh aJanTHPOBATHCA K AMOIHOHAIBHBIM
M3MEHEHUSM U MPOSBISATh THOKOCTh, OBITH OTKPHITHIM HOBOMY;;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTPEMIIEHHE K JOCTHIKCHUIO IENId U YCIexy,
ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEHCTBOBATH UCXO/ISl M3 CBOMX BO3MOXKHOCTEIH;

OMITATUH, BKIIOYAIOMIEH CHOCOOHOCTH TMOHUMATh 3MOIMOHAIBHOE COCTOSHUE IPYTHX,
YUUTBIBATh €T0 MPH OCYIIECTBICHUN OOLIECHHS, CIOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIIOCOOHOCTH BBHICTPAaWBATh OTHOIICHUS C JPYTUMU
JFOIbMU, 3200THUTHCS, IPOSIBISITH MHTEPEC U pa3pemaTb KOH(IUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K xonny oOyuenusi B 10 kJjacce npeaMeTHbIE pe3yabTaThl HA 0a30BOM YPOBHE JOJIKHBI
OoTpaxkaTb CHOPMUPOBAHHOCTH Yy OOYUAIOIIUXCSI YMEHHIA:

JIEMOHCTPUPOBATh Ha MpUMepax pojib U MecTOo (U3MKU B (POPMUPOBAHUU COBPEMEHHOM
Hay4YHOM KapTUHBI MHpA, B PA3BUTHH COBPEMEHHON TEXHHUKH M TE€XHOJIOTMM, B NMPAKTUYECKOU
NeITeILHOCTH JIFOIEH;

VUUTBHIBATh TPAHUIBl MPUMEHEHUS HW3YYCHHBIX (PU3WYECKUX MOJENel: MarepHalbHas
TOYKa, MHEepIHalbHas cucTeMa OTcuéra, aOCOJIIOTHO TBEPJOE TENO, WACANbHBIM ra3, MoJenu
CTPOCHUS Ta30B, XKUAKOCTEH W TBEPABIX TEJ, TOUSUHBIA DIIEKTPHUUECKHH 3apsii NMpU PEHICHUU
dbu3nYecKux 3a1a4;

pacrio3HaBaTh (U3MYECKHE SBJIEHUS (IIPOLECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJIIPHO-KHHETUYECKONH TEOpHUU CTPOEHHUS BEIECTBA M AJIEKTPOJUHAMUKU:
paBHOMEpHOE W PAaBHOYCKOPEHHOE TPSMOJMHEHHOEe [BW)KEHHE, CBOOOJHOE TMaJeHUE TeT,
JIBIDKEHUE TI0 OKPY)XKHOCTH, WHEpIHMs, B3auMojeicTBue Tel, auddy3us, OpoyHOBCKOE
JIBIDKEHUE, CTPOEHHUE XKUJIKOCTeW M TBEPIBIX Tell, U3MEHeHHe 0o0bEMa Tel NMpH HarpeBaHUU
(oXJaKJIeHUH ), TEIJIOBOE paBHOBECHE, UCTIApEHHEe, KOHCHCAIUs, IIaBlIeHHEe, KPUCTAIIH3alNs,
KHTICHHE, BIAXXHOCTh BO3yXa, MOBBIIICHUE TABJICHUS Ta3a MPU €r0 HATPEBAHWU B 3aKPHITOM
cocynle, CBS3b MEXKIy IapaMeTpaMH COCTOSHHSI Ta3a B HW30MpoIeccax, JJCKTPU3aIUs Tel,
B3aMMO/ICHCTBHE 3apsI/I0B;

OIKCBHIBATh MEXAaHUYECKOE JIBUKEHHE, HCIONIb3Ys (PU3MUYECKHE BEIWYMHBI: KOOpJMHATA,
yTh, TEpEeMENIeHHe, CKOPOCTh, YCKOPEHHE, Macca Tella, CHjla, UMIYJIbC Tela, KHHETHYECKas
DHEPTWs, TOTEHIMAJIbHAs HJHEPrHs, MeXaHWdeckas padoTa, MeXaHHMUYeCKass MOUIHOCTH, TIPH
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUM CMBICT UCHOIB3YEMBIX BEIUYHMH, WX



0003HaYeHHsI U €IMHUIIBI, HAXOAUTH (POPMYJIbI, CBA3BIBAIONINE NTAaHHYIO (PU3NYECKYIO BETUUYUHY
C IPYTUMU BEIMYUHAMU;

OMKCHIBATh W3YYCHHBIC TEIJIOBBIC CBOMCTBA TEN W TEIUIOBBIC SIBICHUS, HCIONB3Ys
dbusznyeckue BEJIMYMHBI: JaBIIEHUE Ta3a, TeMIlepaTrypa, CpedHss KUHEeTUYecKas JHeprus
XA0TUYECKOTO JIBUXKEHUS MOJIEKYJ, CpPEJHEKBaApaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOThI, BHYTPEHHSISI DHEPrusi, padora raza, Kod((UIMEHT IOJIE3HOTO JEHCTBUS TEIIIOBOTO
JIBUTATEIS; IPH OMUCAHUH MPABUIIHHO TPAKTOBATH (PH3UYECKHI CMBICI UCIIOIh3YEMbIX BEIMYHH,
uX O00O03HAYEHUS U EIAUHHIBI, HAaXOIUTh (OPMYJbI, CBS3BIBAIOIIUE JAaHHYIO (PUINYECKYIO
BEJIMUMHY C APYTUMHU BETUYUHAM;

OTHCHIBATh M3yYCHHBIC SJICKTPHUUECKHUE CBOWMCTBA BEIIECTBA M AJICKTPUUYCCKUE SBICHUS
(mportiecchl), UCTIONB3YS (PU3NYCCKUE BEIMYUHBI: AJICKTPUUYCCKUI 3apsijl, AJICKTPUUIECKOEe TOJIe,
HANpPsDKEHHOCTh TIOJIS,, MOTEHLMAal, pPAa3sHOCTh IOTEHIMAIOB; IMPU ONUCAHHHM IPABHIBHO
TPaKTOBaTh (PU3UYECKUI CMBICI HCIOJIB3YEMbIX BEIWYHH, WX OOO3HAUEHUS W EAUHMUIIBI;
YKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (DM3MUECKYIO BEIHUMHY C APYTUMHU BEITMYUHAMH,

AHATM3UPOBATh (U3WYCCKUE TPOIECCHI M SIBJIICHUS, UCIONB3YS (PU3NYECKUE 3aKOHBI U
NPUHIUIEL: 3aKOH BcemMupHoro tsaroteHus, |, Il u Il 3akonsr HeloTOHA, 3aKOH coxpaHEHUs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHHs UMITYJbCa, MPUHIUI CYNEPIIO3ULIUN CHJI, TIPUHIUIT
pPaBHOMPABUS WHEPIHAIBHBIX CHCTEM OTCYETA, MOJIEKYJIIPHO-KUHETHUECKYIO TCOPHIO CTPOCHHS
BCIICCTBA, TAa30BBIC 3aKOHBI, CBSA3b CPEIHEH KWHETUYECKOW HHEPTHH TEIUIOBOTO JIBHIKEHUS
MOJIEKYJI C aOCOJIOTHOM TeMIepaTypoil, MEepBbIil 3aKOH TEPMOJAMHAMUKH, 3aKOH COXpPaHEHHS
ANEKTPUYECKOTO 3apsiia, 3akoH KynoHa, mpu 3TOM pa3nuyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTEMAaTUYECKOE BHIPAKEHUE U YCIIOBUS (TpaHULlbl, 001aCTH) IPUMEHUMOCTH;

OOBSACHATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIlIWH, TPHOOPOB U TEXHUICCKUX YCTPOMCTB;
pa3ianyaTh yCIOBHs UX O€30MaCHOTO UCIIONIb30BAHKS B TIOBCETHEBHOM KU3HU;

BBITMIOJHATh JKCIEPUMEHTHI 1O HMCCIEAOBAHUIO (PU3UYECKUX SIBICHHH W MPOIECCOB C
UCTIOJIb30BAHUEM TPSMBIX W KOCBCHHBIX HW3MEpPEHWH, TMpH OSTOM  (HOpPMYIHpPOBATH
npoOnemMy/3ajady W TUNOTE3y y4yeOHOro OSKCIHEpPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEJI0KEHHOTO 000PYAOBaHUS, TPOBOAUTH OMBIT M (POPMYIUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSAMbIE U KOCBEHHBIE H3MEpPEeHHs] (DU3MUECKUX BEIUYHH, TPU ITOM
BEIOMpATh ONTUMAIBHBIN CIIOCOO W3MEPEHWS W HCIOJBb30BaTh W3BECTHBIE METOIBI OIICHKHU
MIOTPELIHOCTEN H3MEPEHU;

HCCIIEIOBATh 3aBUCUMOCTH MEXAY (PU3NYECKUMHU BeIMYMHAMU C HCIOJIb30BAHUEM
OpSIMBIX  U3MEPEHM, MpPH 3TOM KOHCTPYHPOBATh YCTAHOBKY, (UKCHUPOBATH PE3YNIbTaThI
MOJTYYEHHOW 3aBUCUMOCTH (PH3UYECKUX BEIWYMH B BUJIC TAOIHUI U TpadUKOB, JEJIaTh BBIBOJIBI
MO pe3ybTaTaM UCCIICIOBAHMS;

coOnrofath mpaBuiaa O€30MacHOTO TpyAa MPU NPOBEIACHHHM HCCIEIOBAHUN B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JESTeNbHOCTH C
WCITOJIh30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB H JIA0OPATOPHOTO 000PYAOBAHUS;

pemath pacu€THBIE 3aJadyd C SBHO 3aJaHHON (HU3WYECKON MOCNBI0, HCIOJIb3Ys
dbuznyecKkre 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHallM3a yCJIOBHS 3a/la4dl BEIOMpATh (PU3UUECKYIO
MOJIeJIb, BBIACHATh (PU3NYECKUE BEIMUMHBI W (QOPMYIbl, HEOOXOIUMbIe s e€ pelieHus,
MIPOBOJIMTH PAcUEThI M OIICHUBATH PEATbHOCTH MTOJTyUEHHOTO 3HAYCHUS (DU3UYECKON BEITHUNHBI,

peliaTh Ka4yeCTBCHHBIC 3aJ[a4d: BBICTPAWBATH JIOTHUECKH HEMPOTHBOPCUHBYIO IIETIOYKY
paccyXJIeHUl ¢ ONOPOi Ha U3yUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UUYECKUE SIBICHHUS,

UCTIONB30BAaTh TPU  PEIICHUH YYeOHBIX 3a7ad COBPEMEHHBbIE HWH(OPMAaIMOHHBIS
TEXHOJIOTHH JUISI TTOMCKA, CTPYKTYPHPOBAHHS, WHTEPIPETAIIMN M IPEACTABICHHUS YYeOHOW W



HAY4YHO-TIOMYJISIpHONH HMH(OpManuy, NOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHUKOB, KPUTHUYECKU
aHAJTM3UPOBAThH MOJTy4aeMylo HHPOPMAIIUIO;

NPUBOAUTH MPUMEPHI BKJIAJa POCCHICKUX M 3apyOEkKHBIX yUEHBIX-(H3UKOB B Pa3BUTHE
HayKH, 00BbACHEHHE IIPOLIECCOB OKPYXKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETHUYECKUE 3HAHUSA 1O (HU3UKE B IOBCEJIHEBHOW JKU3HHU IS
oOecrieyeHns 6€30MACHOCTH MPH OOpAICHUHU C TPHOOpAMH U TEXHUYECKUMH YCTPOHCTBAMH, IS
COXpPaHEHHS 3/I0POBbsI U COOIIOZICHUSI HOPM SKOJIOTHYECKOTO MOBEICHUS B OKPYXKAroIei cpene;

paboTaTh B IpyIIIE C BHIIOJIHEHUEM Pa3IMUHBIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH W IUIAHUPOBATh JIEATEIIBHOCTh B
HECTaHJAPTHBIX CUTYalMUsIX, aJleKBaTHO OLIEHWBATh BKJIAJ KaXJIOr0 M3 YYaCTHUKOB T'PYIIIbI B
pelIeHne paccMaTprUBaeMOil MPOOIIEMBI.

K xonny oOyuenust B 11 Kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YPOBHE JIOJIAKHbI
oTpakaTb C(HOPMUPOBAHHOCTH y OOYUAIOIIMXCSl YMEHHUI:

JIEMOHCTPUPOBATh HA MpPUMEpaxX poiib U MeCTO (U3MKU B (POPMHUPOBAHUU COBPEMEHHOMN
Hay4YHOM KAapTUHBI MHMPA, B PA3BUTHUM COBPEMEHHOM TEXHHUKH M TE€XHOJIOTMM, B IPAKTUYECKOU
NeSITebHOCTH JIF0/I€H, LIETIOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUPA;

YUUTBIBATh TPAHMULIBI TPUMEHEHUS HW3YYEHHBIX (U3UUYECKUX MOJENe: TO4YeUyHbIH
AIIEKTPUYECKUI 3apsijl, Jyd CBETAa, TOYEUYHBIH HCTOYHUK CBETa, SAEpHAs MOJAEIb aToMa,
HYKJIOHHAs1 MOZIETTb ATOMHOTO sIJIpa MPH PEeICHUN (PU3UIECKUX 3a1a4;

pacrio3HaBaTh (U3MYECKHUE SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
3JIEKTPOJMHAMUKN U KBAHTOBOW (PU3MKH: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIUIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JEeHCTBUS TOKAa, B3aUMOJCHCTBUE MAarHUTOB, 3JEKTPOMAarHUTHas
MHAYKLIMS, JAEWCTBUE MarHUTHOTO I0JIA Ha IPOBOAHMK C TOKOM M JBUXKYLIMICS 3apsn,
3JIEKTPOMArHUTHBIE KOJIEOAHUS U BOJIHBI, IPSIMOJIMHEHHOE pacpOCTpaHEHUE CBETA, OTPAKEHHE,
npejomieHue, uHTepdepeHuus, Iudpakuus U NOJApU3aLUs CBeTa, MAUCIEpPCUs CBeTa,
dotoanexkrpuueckuii 3¢pdext (pororddexT), cBeToBOE NaBiieHrHe, BOZHUKHOBEHUE JIMHEWHYATOTO
CIIEKTpa aToMa BOJI0pO/Jia, €ECTECTBEHHAs! U CKYCCTBEHHAsl PaInOaKTUBHOCTD;

OIUCBIBATh M3YYEHHBIE CBOICTBA BeIECTBa (DJIEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,
AIIEKTPUUYECKYIO MPOBOAMMOCTD PA3IMUHBIX CPE) M AJIEKTPOMArHUTHbBIE SBJIEHUS (IIPOILECCHI),
UCIONB3YSl (U3NYECKUE BEIMYMHBL: JJIEKTPUYECKUN 3apsii, CWIa TOKa, D3JIEKTPUUECKOe
HaNpsDKEHUE, 3JIEKTPUUECKOE COITPOTUBIIEHUE, Pa3HOCTh MOTEHIMANIOB, 3JIEKTPOABMKYIIAs CUIIa,
paboTa TOKa, MHIYKIMS MarHUTHOrO Moiis, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPrHs 3JIEKTPUYECKOI0 M MAarHUTHOTO TOJEH, MepHoA U 4yacToTa KosieOaHud B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CHjla TOKa B IMPOIECCe TapMOHUYECKUX AJIEKTPOMAarHUTHBIX
KoneOaHul, (HOKyCHOE pacCTOSHHE M ONTHYECKas CHUjla JIMH3bI, IpPU ONUCAHUM IPaBUIBHO
TPAaKTOBaTh (PU3MUECKUM CMBICT MCIIOJIB3YEMbIX BEIMYUH, HUX OO003HAUYEHUS M EJUHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (DU3MUYECKYIO BEIUYMHY C APYTUMH BETMUUHAMU;

ONKCHIBATh M3yYCHHBbIE KBAHTOBBIE SIBJICHHUS U TPOLECCHI, HCIONB3Ys (U3NUECKHE
BEJIMUMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M YacTOTa CBETa, SHEPrus U
UMIynbc (OTOHA, TMEPHOJ IMoJypaclaja, SHEpPrus CBSI3M AaTOMHBIX sJiep, HpPU ONMUCAHUHU
NPaBUIbHO TPAKTOBaTh (PU3UYECKUN CMBICH MCIIOJIB3YEMbIX BEIMYMH, MX OOO3HAYCHHS H
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3bIBAIOUINE MaHHYIO (DHU3HUECKYIO BEIMUYUHY C JIPYTUMHU
BEJIMYMHAMU, BBIYUCIIATH 3HaU€HUE (PU3NYECKON BETMUHHBI;

aHAJTM3UPOBaTh (PU3MUYECKHE MPOLECChl W SIBICHUS, UCHONB3ys (DU3MUECKHE 3aKOHBI U
OpUHLMIBL 3akoH OMa, 3aKOHBI IIOCIEAOBATEIBHOIO M MApPAJUIENbHOIO COEAMHEHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHna, 3akoH JJIEKTPOMAarHMUTHOM  WHIYKIMH, 3aKOH



OPSAMOJIMHEMHOTO PACHpPOCTPAHEHUsI CBETAa, 3aKOHBI OTPA)KEHUSI CBETA, 3aKOHbBI IPEIOMIIEHUS
CBETa, ypaBHeHHME OWHIITEHHa 111 (QoTod(dderra, 3aKOH COXpPAHEHHUS DSHEPIUU, 3aKOH
COXpaHEHHMsI HMMYJbCa, 3aKOH COXPAHEHHUsS 3JIEKTPUYECKOTO 3apsia, 3aKOH COXpaHEHUS
MaccoBOr0 4MCia, MOCTynatel bopa, 3akOH paguoakTUBHOrO pacnajaa, MpU 3TOM pa3inyaTh
CJIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4eCKOE BbIPA)KEHUE U YCIIOBHs (TPaHULIBL,
00jacTh) IpPUMEHUMOCTH;

OTIpeNeNIATh HAIpPaBICHUE BEKTOpPA MHAYKIWHW MAarHUTHOTO TOJsS NMPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl Jlopenia;

CTPOMTH U OIMCHIBATh N300pa’keHHE, CO3/1aBaeMOe INIOCKUM 3€PKaJIoM, TOHKOH JIMH30M;

BBITIOJIHATh SKCIIEPUMEHTHI IO HCCIICAOBAHUIO (DU3MUYECKUX SBICHUH M TPOIECCOB C
UCTIOJIb30BAaHUEM TPAMBIX W KOCBEHHBIX HW3MEpEHWil: mnpu d3ToM  (GOpPMYIHUPOBATh
npobiemy/3agadyy M TUNOTE3y Y4eOHOro SKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEJI0KEHHOT0 000PYAOBaHUs, IPOBOIUTH OIBIT U (POPMYIUPOBATH BBIBOABI;

OCYILIECTBIISATh MpPSIMBIE W KOCBEHHBbIE H3MEpPEHHs (PU3UUYECKUX BEJIWYHMH, MPH ITOM
BBIOMPATh ONTHMAJBHBI CIIOCOO W3MEPEHUs M HCIOJIb30BATh HM3BECTHBIE METOABI OLEHKH
HOTPELIHOCTEN N3MEPEHUi];

UCCIIE/I0BATh 3aBUCUMOCTU (PU3NYECKUX BEJIMYMH C MUCIIOJIb30BAaHUEM IMPSIMBIX U3MEPEHUH:
IpU 5TOM KOHCTPYHMPOBATh YCTAHOBKY, (DMKCHpOBATH Pe3yJbTAThl MOJYYEHHOW 3aBUCHMOCTHU
¢u3nveckux BEIMYMH B BHAEC TaOMUIl W TpaduKoOB, [AenaTh BBIBOABI IO pe3yiabTaTaMm
UCCIIEI0BaHMS;

cobuoiaTh IMpaBuia 0O€30MacHOro TpyAa MpU MPOBEIEHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OKCIIEPUMEHTa, Y4eOHO-MCCIEIOBATEILCKOM UM TNPOEKTHOW AEATENbHOCTH C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 000PYAOBaHUS;

pewatb pacu€THble 3aJaud C SIBHO 3aJJaHHOM (PU3MUECKOW MOJIENbIO, HCIONb3YS
(du3nyeckre 3aKOHbl M IPUHIUIBI, HA OCHOBE aHAJIN3a YCIOBHS 337a4M BbIOUPATh (PU3HUECKYIO
MOJIENIb, BBIACIATh (U3NYECKHE BEIMYMHBI M (QOPMYINBI, HEOOXOAMMEBIE IS €€ pEelIeHHs,
MIPOBOJIUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOyYSCHHOTO 3HAUCHHS (PU3MYECKON BEIMIHHEI,

pelaTh KayecTBEHHBIE 3a/1a4M: BBICTPAMBATh JIOTHYECKH HEMPOTHBOPEUMBYIO ILIEMIOUYKY
paccyXIeHUl ¢ Oopoi Ha U3yUEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBIICHMUS;

UCTIONIB30BaTh TPH PEUICHWH YYEeOHBIX 3a7ad  COBpPEMEHHbIE HH(OPMAIIMOHHBIE
TEXHOJIOTUHM JUIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U TPEICTABICHHUS y4eOHOU W
HAYYHO-TIOMYJISIpHOW HMH(OpMaIMM, MOJYYEHHOM W3 pPa3IUYHBIX HCTOYHMKOB, KPUTUYECKH
aHaAJM3UPOBATh MOJTy4yaeMyro HH()OpMAIHIO;

OOBSICHATH IPUHIIUITHI IEHCTBHS MAIIMH, TIPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3InyaTh
YCIIOBHS UX 0€3011acCHOTO MCIIOJIb30BAHMSI B TOBCETHEBHOM JKU3HU;

IPUBOAUTH MPHUMEPHl BKJIAJa POCCHUICKUX M 3apyOeKHBIX YUEHBIX-(HU3MKOB B pa3BUTHE
HaYyKH, B 00BsSCHEHHE IIPOIIECCOB OKPYKAIOLIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCTIONIB30BaTh TEOPETHUYECKUE 3HAHWUS 1O (HU3UKE B TOBCEIHEBHOW JKU3HH IS
oOecrnieueHns 6€30MacHOCTH MpU 0OpallleHUuH ¢ MPUOOPaMU U TEXHUYECKUMHU YCTPOHCTBAMHU, JIJIsS
COXPaHEHHMs 3/I0POBbsI U COOIIOJICHNS HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpene;

paboTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLMAIBHBIX POJICH, IIAHUPOBATh paboTy
TPYIIBI, PalMOHAIBFHO paclpeneNiaTh OOS3aHHOCTH W IUTAHUPOBATh JICATENHHOCTH B
HECTaHJAPTHBIX CHUTYallHsX, aJeKBAaTHO OIEHHBATH BKJIAJ KaXIOTO W3 yYaCTHHUKOB TPYIIHI B
pelIeHne paccMaTpuBaeMoil pooIIeMBl.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Konrpouabnsie IIpakrnyeckue
NPOrpamMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThbI
pecypcsl
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
11 ®u3uKa 1 METOAbl HAYYHOI'O MO3HAHUS 2 bubmmoreia LIOK
' AR HAYE https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kuiemariica > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 7
Aluaiica https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS! B MEXaHUKE 6 1 1 bubmorexa LIOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pazueny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
2 1 1
3 Octosel TEPMOITHAMHIH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHHSI BEILIECTBA. 5 bubnuorexa [IOK
' da30BbIE IIEPEXOMBI https://m.edsoo.ru/7f41bf72
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Hroro no pazneny

Paznea 4. JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 eKTpOCTaTIR 10 https://m.eds00.ru/7f41bf72
42 [TocTosHHBIN 25IeKTpUYECKUi TOK. TOKH B 12 bubmuorexa [JOK
' pasIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOT'PAMME
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11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM (undposbie)
Ne n/m Konrpoasusie IIpakruueckue
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
MaruauTtHoe nosjie. DJeKTpOMarHuTHas bubnnorexa [HOK
1.1 11 1 3
VHTKIUS https://m.edsoo.ru/7f41c97c
Htoro no paznemny 11
Pa3nen 2. KOJIEBAHUSA U BOJTHBI
51 MexaHn4yecKkHe U dJIEKTPOMArHUTHBIE 9 1 bubnnorexa [HOK
' KOJICOaHUsI https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHe U dJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 10 3
Onriica https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIUAJIbHON TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOPUH 4 1 bubnuorexa [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 JIeMEHTHI KBAHTOBOU OIITHUKU 6 bubmorexa [IOK
' https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK
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4.3 ATOMHOE AP0 5

Hroro no pazgeny 15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

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

5.1 DJeMeHTBl aCTPOHOMUU M aCTPOPHU3IUKH 7

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Htoro no pazneny 7

Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
61 Obobuiaromee nosropene 4 https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
PeszepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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MMPOBEPSAEMBIE TPEBOBAHMUSI K PE3YJIbTATAM OCBOEHUS OCHOBHOM
OBPA3OBATEJILHOM ITIPOT'PAMMBI

10 KUIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

10.1

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

JleMOHCTpUpOBaTh Ha NpPUMEpPax poJib M MecTo (UMK B
(GhopMUpPOBaHUH COBPEMEHHOW HAyYHOW KapTHHBI MHpA, B Pa3BUTUHU
COBPEMEHHON TEXHUKHU M TEXHOJIOTMH, B MPAKTUYECKON AEATEIbHOCTH

JTronen

10.2

VY4uTBIBaTh I'PaHULIbI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJETCH:
MaTepuajibHas TOYKa, MHeplUalbHas cucTeMa OTc4€Ta, abCOJIIOTHO
TBEPAOE TEJO, UACAIBHBIA I'a3; MOJEIN CTPOCHUS I'a30B, )KUIKOCTEH U
TBEPABIX TE€J, TOYEUHBIM OJIEKTPUUECKUN 3aps] — IpU pPELICHUU

(1)I/I3I/I‘IGCKI/IX 3aJga4

10.3

10.4

10.5

Pacnio3naBath (usnueckue sBieHUs (MPOIECCH) U OOBICHATh X Ha
OCHOBE 3aKOHOB MEXaHMKH, MOJEKYJIAPHO-KUHETUYECKON Teopuu
CTpPOCHMsI BELIECTBA U  JJIEKTPOJUHAMHKHU: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE NIPSIMOJIMHEHHOE JBH)KEHHE, CBOOOJHOE MaJcHUE
TN, IBUXEHHE I0 OKPYXHOCTH, WHEPIHs, B3aUMOJCHCTBUE TEIl;
muddys3us, OpOYHOBCKOE JBHM)KEHHE, CTPOCHHME JKUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpU  HarpeBaHUU
(oxJaxieHnn), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHICHCAIUs,
IJIaBJI€HUE, KpUCTAJUIM3alMsl, KHUIIEHHE, BIAXHOCTh BO3]yXa,
MOBBILICHHUE JIaBJICHUS ra3a MPHU €ro HarpeBaHUU B 3aKPBITOM COCY/IE,
CB3b MEXJAy IapaMeTpaMH COCTOSHUS Ta3a B H30MpOIeccax;

OJICKTPpU3alusA TCI, BSaI/IMOI[CI\/JICTBI/Ie 3apgaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHUE, MCHOJIb3ys (U3HUECKHe
BEJIMYMHBI: KOOpJHMHATA, MYyTh, NEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, WMIYJbC Tela, KHHETHUYECKas DHEpIus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexXaHU4yecKas
MOIIIHOCTb; IIPU OMUCAHUH IPABUIBLHO TPAKTOBATh (PU3HUECKUN CMBICI
UCIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUYEHHS M EIUHMIIBI, HAXOIUTh
(opMyIIbl, CBSI3BIBAIONINE JAHHYIO (PU3MUECKYIO BETMUUHY C JIPYTHMMHU

BCINYNHaMU

OnuceiBaTh HU3YUYCHHBIC TCIIJIOBLIC CBOMCTBA TE€I U TEILUIOBBIC

SABJICHUA, HCIIOJIB3Ys (1)I/I3I/I‘-ICCKI/IC BCIMYMWHBI: JaBJICHHUC Tasa,




10.6

TEMIIepaTypa, CpEIHsAs KUHETUYEeCKas DHEpPrus XaoTHYECKOro
JBUKEHUS MOJIEKYJ, CpPEIHEKBaJIpaTHU4Has CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTpPEHHss dHeprus, pabora Tra3a,
KO3(G(UIUEHT TMO0JEe3HOro JEeHCTBUS TEMJIOBOrO JBUIaTeNs; IpHU
ONMCaHUU MIPaBUJILHO TPaKTOBAThH ¢buznueckuit CMBICII
UCIIONb3YEMBIX BEJIMYMH, UX OOO3HAYEHUS M E€JUHUIbI, HAaXOIUTh
(opMyJIbl, CBSI3bIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIMUUHY C APYTUMHU

BEJIMYHMHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
JNEKTpUYECKUE  SIBICHUS  (MPOLIECChl), HCMONb3Ys  (U3HUEcKHe
BEJIMYMHBI: QIIEKTPUYECKUM  3apsf, ANEKTPUYECKOE 1oJIe,
HanpspKEHHOCTh  IMOJIA, IOTEHIMaJ, Pa3HOCTb IOTEHLMAJIOB; IIpU
OMMCAaHUU MPABWILHO TPAKTOBATh (PU3UYECKUI CMBICI HCIOJIb3yEeMbIX
BETMYMH, WX OOO3HAYEHHS | EAMHUIBI;, YyKa3blBaThb (OPMYIIbI,
CBS3BIBAIOIIME  JAHHYIO  (U3MYECKYI0 BEIMYMHY C JIPYTHMH

BCINYMNHaMN

10.7

10.8

AHAJIIM3UPOBATDH (1)I/I3I/IT-I€CKI/IG npoueccel M  ABJICHUA, MCIIOJIb3Yys
(u3nuecKkre 3aKOHBI ¥ MPUHIIUIIBL: 3aKOH BCEMUPHOTO Tsrotenus, |, |l
u Ill 3axkonsl HploTOHA, 3aKOH COXpaHEHHUS MEXaHHUYECKON IHEpruH,
3aKOH COXPAaHCHUA UMITYJIbCA, NPUHLUII CYIICPIIO3UIIUNU CUJI, IPUHIHAIL
paBHONpaBUsl ~MHEPUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISPHO-
KUHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Fa30BbIE 3aKOHBI, CBSA3b
CpeaHeld KUHETHUYECKOM HSHEPruu TEIJIOBOIO JIBUXKEHHUSI MOJIEKYN C
aOCOJIIOTHOM TEeMITepaTypoil, MEepBBIA 3aKOH TEPMOJMHAMHUKH, 3aKOH
COXpaHEHHUs DIIEKTPUYECKOro 3apsaa, 3akoH KyioHa; mpu 3TOM
pasnuyath CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €r0 MaTeMaTU4YeCcKOe
BBIpQKEHHUE U YCIIOBUS (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH

OOBACHATH OCHOBHBIC MPHUHIIMIBI JIEHCTBUS MAIllMH, MPUOOPOB U

TEXHUYECKUX YCTPOMCTB; pa3iuyaTh YCJIOBHS HMX 0O€30[acHOro

HCIIOJIB30BaHHUA B HOBCGI[HCBHOfI KHU3HU

10.9

10.10

BBINOMHATE SKCIIEPUMEHTHI IO MUCCIIEI0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIB30BAHUEM IPSIMBIX U KOCBEHHBIX U3MEPEHMI; TpU
5ToM (opMynHpoBaTh NpobieMy (3agady) W THUIOTE3y Yy4eOHOro
9KCIIEPUMEHTA, coOupaTb  YCTaHOBKY M3  TPEAJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOBI

OcymiecTBnATh TpsSMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MpPHU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 U3MEpPEHHs U

HCIIOJIB30BaTh U3BECTHHIC METOJbI OLICHKN HOFpeIHHOCTeﬁ PISMGPGHI/Iﬁ




10.11

10.12

HccnenoBaTh 3aBHCHMOCTH MEXAY (DU3HMUECKUMH BEIMYMHAMU C
HCIIOJIb30BAHUEM MPSAMBIX HM3MEPEHMIH; IpPU 3TOM KOHCTPYUPOBATh
YCTaHOBKY, (HUKCUPOBATh pe3ylbTaThl IOJIYYEHHOH 3aBUCHUMOCTHU
(bu3MUecKUX BEIMYHUH B BUJE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yJsibTaTaM HCCIIeA0BaHUS

CobmrogaTe mpaBmiia  0€30MacHOrO0  Tpyda TMPH  MPOBEIACHUU
UCCIICIOBAaHM B  paMKax y4eOHOro O3KCIEpHUMEHTa, Y4eOHO-
HCCIIEIOBATENILCKOW M MPOECKTHOM JEATEIbBHOCTH C HMCIIOJIb30BAaHUEM

WM3MEpUTENBbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

10.14

10.15

10.16

Pemate pacuérHple 3amauu ¢ SBHO 3aJlaHHOM (DU3WYECKOH MOJEIBIO,
WCTIONB3Ys (PU3MYECKHE 3aKOHbI W NIPHHIMIBI, Ha OCHOBE aHaIM3a
yCIOBHSI  3aJaud  BbIOMpAaTh  (DU3UYECKYIO MOJIENb, BBIICTATH
¢du3nueckre BENWYUHBI U (HOPMYIIBI, HEOOXOIUMBIE ISl ©€ PEIICHUS,
MPOBOJIUTH PACU€Thl U OLIEHUBATh PEAbHOCTh MOJIYYEHHOTO 3HAYEHUS

(bu3nuecKoil BETUYMHBI

Pemarsn Ka4CCTBCHHBIC 3aJa4u: BBICTPAUBATDb JJOIT'M4YCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;xneHHﬁ C OHOpOﬁ Ha HN3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)H3HII€CKI/IG SABJICHUS

Hcnonp3oBaTh TpH  pemIeHHMH YYEOHBIX 3aJad  COBPEMEHHBIC
WH(POPMAIIMOHHBIE TEXHOJIOTUU JUIsl TIOWCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpeTalMd M IpeICTaBICHUS y4yeOHOM W HaydyHO-IOIMYJIIPHOM
uH(pOpMalUY, TMOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH
aHAJIM3UPOBATH MOTY4aeMyI0 HH(OPMALIHIO

[IpuBoAMTH TpHUMEpBI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKH, OOBSICHEHHE IMPOILIECCOB OKPYKAIOILIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

10.17

10.18

Hcnonp3oBaTth TeopeTndyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOHCTBAMHM, JJsI COXpPaHEHUs 3I0pPOBbS U

cOOJIIOACHHSI HOPM SKOJIOTMYECKOT0 MOBECHHUS B OKpY Katollel cpefie

PabGoTaTh B rpynme ¢ BHIMOTHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IJIaHUPOBAaTh  pabOTy  TPYyNNbl, PalUOHAIBHO  paclpeiessaTh
00s13aHHOCTH Y TUIAHUPOBATh JCATEILHOCTh B HECTAaHIAPTHBIX
CUTyallusAX, aJE€KBATHO OLEHUBATH BKJAJ Ka)XIOTO U3 YYaCTHUKOB

TPYIIBI B peLIeHHE pacCMaTPUBAEMON MTPOOIIEMBI

11 KUIIACC




Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble npeiMeTHbIE Pe3yJIbTATHI 0CBOEHNSI OCHOBHOI
0o0pa3oBaTeJbHOM MPOrPaMMBbI CpeHero 001ero odpa3soBanusi

111

11.2

JleMOHCTpHpOBAaTh Ha TMpUMEpax polb W MecTo (U3MKu B
(OopMHUpPOBaHUN COBPEMEHHON HAay4yHOW KapTHHBI MHpPa, B Pa3BUTHH
COBPEMEHHOM TEXHMKH M TE€XHOJIOTHH, B MPAKTUYECKON ACATEIbHOCTH
JOZIEH, LIETTOCTHOCTh U €IMHCTBO (PM3NYECKOIN KapTHHBI MUpa

VY4uTBIBaTh I'PaHULIBI IPUMEHEHUS U3YYEHHBIX (PU3MYECKUX MOJeneil:
TOYEUYHBIN NIEKTPUYECKUN 3apsAl, sepHas MOJAECIb aTOMa, HYKIIOHHAs

MOJIeJIb AaTOMHOTO Sipa MPH peIeHUH (prU3nyecKux 3aaay

11.3

11.4

115

Pacnio3naBate ¢u3udeckue siBIeHUS (MIPOIECChl) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB  JJIEKTPOAMHAMUKHA M  KBAaHTOBOH  (PHM3HKHU:
JIEKTPUUYECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHuTHoe  JEHUCTBUS  TOKa, B3auMoJieiicTBHE MarHuTOB,
9JIEKTPOMArHUTHAsE WHAYKIUS, JEHCTBUE MArHUTHOTO TIOJIsI Ha
MPOBOJHUK C TOKOM W JBIXKYIIMWACSA 3apsl, AJIEKTPOMarHUTHBIE
KonebaHus U BOJHBI, MPSIMOJMHEHHOE pPacHpOCTpaHEHUE CBETa,
OTpaKeHHe,  IpeloMmieHue, uHTepdepeHuus, Audpakuus U
MOJISIPU3aLMsl CBETA, AMCIEPCUsl CBETA, (HOTORIEKTPUUYECKHH IPPEeKT
(dporoaddekrt), cBeToBOE MaBIICHWE, BO3HHUKHOBCHHE JIMHEWYATOTO
CIeKTpa aToMa BOJOpPOJA, €CTECTBEHHAas M  HCKYCCTBEHHas

PaaOaKTUBHOCTD

OmnwuceiBaTh  W3yueHHBIE CBOMCTBAa  BelIeCTBA  (AJIEKTPHUECKUE,
MarHMTHbIE, ONTHUYECKUE, DIEKTPHUUECKYIO0 MPOBOJAUMOCTh Pa3IUYHbBIX
Cpel) U DJIEKTPOMAarHUTHbIE sABJIEHUS (TPOIECCHI), HCIOJIb3YS
¢usnyeckue  BEIMUYUHBI:  DJIEKTPUUYECKUM  3apsa, cuia  TOKa,
JNEKTPUYECKOE  HANPSIKEHUE,  AJIEKTPUYECKOE  CONPOTHUBIIECHUE,
pazHocth moteHnumanon, JDJIC, pabora Toka, MHAYKIHS MarHUTHOTO
nmosig, cuna Awmmnepa, cuia JlopeHna, WHAYKTUBHOCTh KAaTyILKH,
9HEPrus IEKTPUYECKOTO M MATHUTHOTO IIOJIEW, MEPHOJ M 4YacToTa
KosebaHui B KosebaTeIbHOM KOHTYpE, 3apsiji U CHIJIa TOKa B Mpoliecce
rapMOHHYECKHUX 3JIEKTPOMAarHUTHBIX Kose0aHui, ¢doxycHoe
paccTosiHue U OINTHUYecKas CHJia JIMH3BI, MPU ONHUCAHUU TPAaBUIBHO
TPAaKTOBaThb (PU3MUECKUI CMBICT HCIOJB3YEMbIX BEJIMYUH, HX
0003HaYeHUsT W EIUHMIbI, YKa3blBaTh (OPMYIbI, CBSA3BIBAIOIINE

JTaHHYI0 (PU3MYECKYIO0 BETUUYHUHY C JPYTMMH BETUYUMHAMU

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLIECCHI, UCIIOJIb3Ys




(bl/ISI/I‘IeCKI/Ie BCJIMYUHBI: CKOPOCTH JJICKTPOMATHUTHLIX BOJIH, JJIMHA
BOJIHBI MW YaCTOTa CBCTA, SHCPIrUd W UHMITYJIbC q)OTOHa, nepunon
moaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX AACP, IIPH OIIHMCaHUHU
IpaBUJIbHO TPAKTOBATbH q)HSH‘ICCKI/Iﬁ CMBICJI UCIIOJIB3YEMBIX BCIINYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JAaHHYIO (1)I/ISI/II-I€CKYIO BCJIMYUHY C APYI'UMHU BCIMYHNHAMU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

11.6

AnanusupoBath (U3MYECKHE TPOLECCHl W SBICHHS, HCIIOIb3YS
¢usnyeckue 3aKOHbl M OpUHLUNBL  3akOH OMa,  3aKOHBbI
MIOCJIEIOBATENbHOIO U MapauIEIbHOIO COEJUHEHUS IPOBOJHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J1€KTPOMarHUTHOM MHAYKLIMM, 3aKOH
MPSIMOJIMHEHHOIO pacnpoOCTpaHEHUs CBETA, 3aKOHbI OTPAXKEHMsI CBETA,
3aKOHBl  IIPEJIOMJICHUS  CBETA, ypaBHEHHE  OWHINTEHHA Ui
¢doroadexra, 3aKOH COXpaHEHUS DSHEPIHH, 3aKOH COXPAHEHUs
UMITyJIbCa, 3AaKOH COXPAaHEHUs DJIEKTPUUYECKOIo 3apsja, 3aKOH
COXpPAaHEHUsT  MaccoBOIO  4HuClIa, IMOCTynarel  bopa, 3akoH
paZMOaKTUBHOIO pacraja; MpU 3TOM pa3IuyaTh CIOBECHYIO
(OpMYyIUPOBKY 3aKOHA, €T0 MaTeMaTUYECKOE BBIPAKEHUE U YCIOBHS

(rpaHubl, 00J1aCTH) IPUMEHUMOCTH

11.7

OHpeIleJISITI) HaIpaBJICHUEC BCKTOpPAa HWHAYKIUMKW MArduTHOI'O II0JIA

MMPOBOJIHUKA C TOKOM, CUJIBI AMIiepa u cuiibl JIopeniia

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)X€HUE, CO3/1aBAEMOE  ILJIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBITIONTHATE SKCIIEPUMEHTHI TI0 HCCIISIOBAHUIO (PU3NICCKUX SIBJICHUN 1
MIPOLIECCOB C MCIIOJIB30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
3ToM (QOopMYIHpOBaTh MpodiieMy (3a7ady) W THUNOTE3Y Y4eOHOro
OKCHEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  HPEAJIOKEHHOTO

00opyoBaHusl, MPOBOJAUTH OMNBIT U (POPMYIHPOBATH BHIBOBI

11.10

OcyiecTBisTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMS] (PU3NUECKUX
BEJIMYMH; MPU 3TOM BBIOMpATh ONTUMAJbHBINA CIIOCO0 MU3MEpPEHUs U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKN HOFpCHIHOCTCﬁ I/I3MCpCHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUECKUX BEJIWYMH C HCIOJIb30BAHUEM
NpSAMBIX ~M3MEPEHHH; TPU OTOM KOHCTPYMpPOBaTb YCTaHOBKY,
(¢ukcupoBaTh pe3yJabTaThl IMOTYYEHHONM 3aBUCHUMOCTU (PU3UYECKUX
BEJIMYMH B BUJIE TaOIUL U TpadUKOB, JIe1aTh BBIBOJBI 10 pe3ylbTaTaM

HUCCICIOBaHUA

11.12

CobGmogate mpaBuia 0e30macHOTO TpyJda IMpU  IPOBEACHUH

HCCIEIOBAaHUN B paMKax yqe6Hor0 9KCIICPUMCHTA, yqe6Ho -




HCCHGHOB&TGHBCKOﬁ n HpOCKTHOﬁ ACATCIBbHOCTH C HUCIIOJIB30BAHHUCM

U3MEPUTENbHBIX YCTPOICTB U 1a00paTOPHOT0 000pyIOBaHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHON (pU3MUEcKOW MOJENbIO,
HCIIOJIb3YA (bmnqecm/le 3aKOHbBI WM MNPUHOUIIBI; Ha OCHOBC aHalin3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJAEb, BBLACIATDH
¢busnyeckue BEIUYUHBI U (HOPMYIIbI, HEOOXOIUMBIE I €€ pelleHus,
IIpOBOAUTD paC‘-IéTBI 1 OLCHHUBATH PCAJIBHOCTD MOJIYYCHHOI'O 3HAUCHUA

(hU3HUECKON BETUIMHBI

11.14

11.15

Pemate  kauecTBeHHBIE  3aJlayu: BBICTpanBaTh  JIOTHYECKHU
HEMPOTUBOPEUUBYIO LIEMIOYKY PACCYXKICHHM C OMOpPOil HA H3y4CHHbBIE

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

Hcnonp3oBaTe MHpU  pelICHUMH YY4eOHBIX 3aJad  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJIOTUM JUIsI TIOMCKA, CTPYKTYpUPOBaHUS,
UHTEpIpeTalMM W NPEJACTABICHUS Y4eOHOM U HAy4YHO-IIOMYJISIPHOM
nHpOpPMAINY, TIOTYYCHHOW W3 Pa3IUYHBIX UCTOYHUKOB; KPUTHYECKH

AHAJIU3UPOBATD MMOJIYH4aCMYHO PIH(bOpMaI_II/IIO

11.16

11.17

OOBACHATH IIPUHIUIIBL ,HCIZCTBHH MallllH, HpI/I60pOB N TCXHHYCCKHUX
YCTpOﬁCTB; pa3indaTrb YCJIOBUA HX 0€30IaCHOr0 HCIOJIL30BaHUSA B

HOBCEIHEBHOU KU3HU
[IpuBoauTH TpUMEpHl BKJIala POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-
(M3UKOB B Pa3BUTHE HAyKH, B OOBSICHCHHE IPOIIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

11.18

11.19

Hcnonb3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IMOBCEAHEBHOMU
YKU3HH 11 oOecrieueHns 0€30MacHOCTH MpU OOpaIlleHUH ¢ IpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS MU

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

PaGotars B rpymnme ¢ BBIIOJHEHHEM PA3IMYHBIX COIMAIBHBIX pOIEH,
IJIAHUPOBATh ~ pabOTy  TPYMIBI,  PAlMOHAIBHO  PaCHpPEIeNsTh
00S3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHJAPTHBIX
CUTyallUsAX, AaJE€KBAaTHO OLICHUBATh BKJAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIBI B PELICHUE paccMaTpUBAaEMOil PoOIeMBbl




ITPOBEPAEMBIE D2JIEMEHTbBI COAEPKAHUA

10 KUIACC

Kon Koxa npoBepsiemoro

pasaeiia 3JIEMECHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

2.1

11

1.2

2.11

2.1.2

2.1.3

®uzuka — Hayka o npupoae. Hayunbie
METObI MMO3HAHMS OKpYXkaroiero Mmupa. Poib
JKCIIEpUMEHTa M TEOpUH B  Ipollecce

MO3HAHUS PUPOABL. DKCIIEPUMEHT B (pu3nke

MonenupoBanue (U3HYECKUX SBICHUA H
npoueccoB. Hayunsie runores3sl. Ousnueckue
3aKOHBl M TE€OpPUU. |'paHHIBl MPUMEHUMOCTH
(buznueckux 3aKOHOB. [IpuHuun
cooTBeTcTBUs. Poinp m Mecto ¢u3uku B
(dhopMupOBaHHUH COBPEMEHHOM HAay4YHOH
KApTUHBI Mupa, B MPaKTUYECKOU

NESITENbHOCTH JIFOIEN
MEXAHHUKA
KNMHEMATUKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MCXaHHUYCCKOI'o JBUKCHUAI. Cucrema orcuéra.

Tpaexropus

[lepememenue, cKOpocTh (CpemHsisi CKOPOCTb,
MTHOBEHHass  CKOpPOCTb) U YCKOpEHHe
MaTepUAILHOW TOYKH, WX MPOEKIMH Ha OCH
CHCTEMBI KOOp/AMHAT. Crnoxenue

MIEpEMELICHUH U CIIO)KEHUE CKOPOCTEN

PaBrOoMepHOE 51 PaBHOYCKOPEHHOE
MIPSIMOJIMHENHOE JBUKECHUE. I'paduxu
3aBUCUMOCTHU KOODPJMHAT, CKOpOCTH,
YCKOPEHMH, IIyTH " repeMenieHus

MaTepHaHBHOﬁ TOYKHU OT BPECMCHHA

2.14

CBoOoHOe najieHne. Y CKopeHue cB0OOTHOTO

naJieHus




2.15

KpuBonuneiiHoe nBuxkeHue. PaBHOMepHOE
JABHUKCHHUC MaTepHaHBHOﬁ TOYKHU 10
OKPYXHOCTH. YTJIOBasi CKOPOCThb, JHHEWHas
CKOpPOCTb. Ilepuon U 4yacToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.1.6

TexHnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBIKEHHUE CHApPSAOB, LEMHBIE W PEMEHHBIC

nepeaavn

2.1.7

[IpakTrueckue paboTHI. N3zmepenne
MTHOBEHHOM CKOpPOCTH. Hccnenosanue
COOTHOIIEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IOCJIEOBAaTElbHbIE  paBHBIC
MIPOMEXYTKH BPEMEHH IIPU PABHOYCKOPEHHOM
JIBIDKEHUM C HAYaJbHOM CKOPOCTBIO, PABHOU
Hynto. M3yueHnue NBUKEHUS MIapHKa B BA3KOMN
KUJIKOCTU.  VI3yueHue  JBWIKEHHUSA  Tela,

6p0HJCHHOFO TOPU30OHTAJILHO

2.2

JIMHAMUKA

2.2.1

2.2.2

[Tpunamn OTHOCHUTEIBLHOCTHU T"amunes.
IlepBeiii 3akoH HbroroHa. HMHepuuanbHble

CHUCTEMBI OTCUETA

Macca tena. Cuna. IlpuHuun cynepno3uiuu

CHUJI

2.2.3

2.2.4

Bropoii 3akoH HberoroHa nmus MarepualbHOU
TOYKM B HWHEPUUAIBHOM CHCTEME OTCUETA
(UCO). Tpermit 3akon Helootona ans

MaTCpraJIbHBIX TOYCK

3aK0H BCEMHUPHOTO TAroTeHus. Cuiia TSHKECTH.

HCpBaﬂ KOCMHUYCCKasd CKOPOCTh. Bec Tena

2.2.5

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cwia tpenusa. Cyxoe Tpenue. Cuma TpeHuUs
CKOJIbKEHUS M CWJIa  TpPEHUS  IOKOS.
Koaddumnment tpenns. Cuta conpoTHUBICHUS

IIpH ABUKCHUU TEJIA B )KUAKOCTH HUJIN T'a3€

2.2.7

HOCTyHaTeJ'IBHOC " BpalaTCJIbHOC ABHUIKCHUC




a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

2.2.10

Texunyeckne YCTpOﬁCTBai IIOJIIHITHHUKH,

ABUIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

[IpakTudeckue paboTel. M3ydueHue ABMKCHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TMOJ
JEHCTBUEM HECKOJIbKMX cuil. MccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEMOil TIPYy)KUHE U PE3UHOBOM
oOpa3iie, OT BEIMYMHBI HUX JAepopMarlui.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOIO

TCJa, UMCIOIICTO OCh BPalllCHUA

2.3

3AKOHBI COXPAHEHN A B MEXAHUKE

NMnynsc mMarepuanbHOM TOYKH, CHUCTEMBI

231 MaTepUagbHBIX ToueK. VMIynsc cuiabl u
M3MEHEHHE UMITYJIbCA TeJla
232 3akoH coxpaHenuss umnyiasca B HCO.
o PeakTuBHOE ABUXKEHME
2.3.3 Pa6ora cuibl
2.3.4 MOIIHOCTE CHIBI
235 Kunernueckast sHeprus MarepuaibHON TOUKH.
- TeopeMa 0 KHHETHYECKOW SHEPTUH
[lorenumaneHast SHeprus. IloTeHumanbHas
236 SHEprus yIpyro nehopMUpPOBAHHON
- npyxunsl. IloTeHumanbHas »Heprus Tena
BOJIM3U IOBEPXHOCTH 3eMIIU
[ToreHnmanpHple ¥ HEMOTEHIMATIHHBIC CHJIBI.
CBs3b  pabOTHl HEMOTEHLUUAIBHBIX CHJI C
2.3.7 W3MEHEHUEM MEeXaHUYECKOM SHEPTUU
CHCTEMBI Tell. 3aKkoH COXpaHEHHS
MEXaHWYECKON IHEPTUn
2.3.8 VYrupyrue u Heynpyrue CTOJIKHOBEHHUS




2.3.9

2.3.10

TexHuueckue yCTpOMCTBA: JIBUKEHUE PAKET,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM Tel IpU HEYNPYyroM YyZaape.
HccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHECHHEM MEeXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOJAMHAMUKA

3.1

OCHOBbBI MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU

3.11

3.1.2

OcHoBHbIE MOJIOXKEHUS MOJIEKYJISIPHO-
KUHETHYECKON TEOPUHU. BbpoyHoBckoe
neuxenue. [{uddysusa. Xapakrep ABMKEHUS U

BSaHMOHGﬁCTBHﬂ HacCTull BEIICCTBa
MOI[CJ'II/I CTpPpOCHHA TI'a30B, )KI/I,HKOCTCI;'I u

TBEPABIX TeN W OOBSCHEHHE CBOWCTB

BCIICCTBA HA OCHOBC 3THUX MO)I@J'IGI‘/'I

3.13

3.14

Macca wmonekyn. KonnyecTBo BemiecTBa.
[TocTostnuass ABoraapo
TermoBoe paBHOBecue. Temmeparypa u €€

n3Mepenue. [llkana remneparyp Llenscus

3.15

Mopnens  upeanpHOro  raza.  OcHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOI'O I'a3a

3.16

AbGcounoTHas TeMIieparypa Kak Mepa cpenHei
KMHETUYECKOW PHEPIUU TEIIOBOTO JBUKEHMS

yactul] ra3a. [llkana remneparyp KensBuna

3.1.7

VpaBuenue Kianeiipona — MeHzeneesa.

3akoH /lanbTOHA

3.18

I'a30BBIC 3aKOHBI. I/ISOHpOI_ICCCBI B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BC€HICCTBA.

n30TepMa, H30Xopa, u3obapa

3.1.9

3.1.10

Texnuueckue yCTpOMCTBA:! TEPMOMETD,
OGapometp
[Ipaktuueckue pabotsl. M3mepenue Maccel

BO34yXa B KJ1accHOM koMHare. MccrnegoBanue




3.2

3aBUCUMOCTH MECXKAY IMapaMETpaMu COCTOSIHUA

pa3peKEHHOTO ra3a
OCHOBbI TEPMOJIMHAMUKN

TepmoauHaMmuueckass cucrema. BHyTpeHH:A
3.2.1 SHEPTHsl TEPMOJMHAMHYECKOM CHCTEMBI H

Ccnoco0bl €€ U3MEHEHUS

322 KomuyectBo Temnnotsl u pabora. BayrpenHss
SHEPIHs OJHOATOMHOI'O MJI€aJIbHOIO ra3a

Buael Temonepenayu: TEMIONPOBOJAHOCTD,
323 KOHBEKILIMs, U3llydeHHe. TeruioéMKocTh Tena.
VYienpHass TemI0EMKOCTh BemlecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IPH TCILJIONIEpCaaquc

[TepBriii 3akoH TepMoauHaMuku. [IpumeHenue
>y IIEPBOI0 3aKOHAa  TEPMOIAMHAMUKH K
uzonporneccam. ['paduyeckas MHTEpIpeTaus

paboThI Taza

TermoBbie MamuHbl. [IpuHIUIBL EHCTBUA
TeIuIoBbIX MammH. [IpeobpazoBanus sHEpruu
3.25 B TEWIOBBIX MamuHAaX. KoadduumeHnt
nonesHoro  geiictBus  (manee —  KIIM)

terioBor MamuHkl. [{ukin Kapro u ero KII/]

Bropoit 3aKOH TEPMOJIMHAMUKH.
326 HeoOpatumocTs mporieccoB B MPUPOJIE.
TertoBeie JIBUTATENN. DKOJIOTHYECKUE

HpO6JI€MLI TCINIOOHECPICTUKHA

TexHuueckue yCTpolcTBa: JIBUTaTeb
3.2.7 BHYTPEHHETO CropaHusl, OBITOBOM

XOJIOAWJIbHHUK, KOHAUTTHUOHECD

328 [IpakTuueckue padotsl. U3mMepenue ynenbHOM
TEIJI0OEMKOCTH

3.3

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

[TapooGpazoBanue u koHaeHcanus. Vicnapenue
3.3.1 u KHIICHUE. V nenpHas TEIUIoTa

napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATypPbI




KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOcCoNIOTHAE ¥ OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelleHHb1 niap

TBépnoe TEJIO. Kpucrannmueckue u
amopdHble Tena. AHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJlJIbL.

CoBpeMeHHbIE MaTepHalIbl

3.3.4

3.3.5

3.3.6

3.3.7

IInaBneHue wu KpUuCTaJllIn3alus. YI[CJ'IBHaSI

TerutoTa riasieHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHudyeckue yCTpOWCTBA: TUTPOMETP U
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUH
MOJYYEHHsI COBPEMEHHBIX MaTepHasoB, B TOM
qrciie HAHOMATepUAJIOB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMMHAMUKA

4.1

OJIEKTPOCTATHUKA

411

4.1.2

4.1.3
414

415

DnekTpu3anus Tel. JNEeKTpUUecKuil 3apsa. JBa
BUJIa DJIEKTPUUECKUX 3apsi/IOB

[IpoBoaHMKH, TUDIEKTPUKU u
MOJIYTIPOBOJTHUKH

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumogeiictBue 3apsanoB. 3akon Kymnona
Onektpuueckoe  mnone.  HanpsxéHHocTh
INEKTPUUYECKOTO MOJIA. [MpunHIMT
cynepno3unuu.  JIMHMKM — HAOpPsHKEHHOCTH

QJICKTPHUYICCKOTO T10JIA

4.1.6

4.1.7

PaGora cun SJICKTPOCTATHYCCKOI'O  ITOJIA.

ITorennuan. PasHOCTE MOTEHITHAIOB
[IpoBOIHMKM M IHUBJIEKTPUKU B IOCTOSHHOM
SJIEKTPUYECKOM  moJie.  J[udnekTpudeckas

MIpOHUIIACMOCTDb

4.1.8

ONEeKTPOEMKOCTD. Kongencarop.




4.2

ONEeKTpPOEMKOCTh IIOCKOTO  KOHJIEHCATopa.
DHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  yCTpOHCTBAa:  AJIEKTPOCKOIL,

OJICKTPOMETP, OJEKTPOCTATUUCCKAsA 3alluTa,

419
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYUHBIN IPUHTEP

4110 [IpakTrueckue paboTHI. N3zmepenne

ANEKTPOEMKOCTH KOH/IEHCATOPA

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX CPEJIAX

Ycaopus CyHICCTBOBAaHUA IOCTOAHHOI'O

4.2.1 3JeKTpUYecKoro Toka. Mcrounuku toka. Cuna
ToKa. [locTOsIHHBIN TOK
4.2.2 Hanpsixenue. 3akon Oma a1 yyacTka nenu
123 DNEKTPUUECKOE CONPOTUBJICHHE. Y IeJIbHOE
o COITPOTHBIICHUE BELIECTBA
424 [MocnenoBarensHOE, napaiebHOe,
o CMEIIIaHHOE COEAMHEHNE TPOBOHHUKOB
PaGora snextpuyeckoro Toka. 3akoH J[xoyns
4.2.5
— Jlenna
4.2.6 MOMIHOCTP PTEKTPUUECKOTO TOKA
anekTpoaBkymas cuna (mamee — DJIC) wu
427 BHYTPEHHEE CONPOTHUBIICHUE UCTOYHUKA TOKA.
o 3akon Oma i1  TONHOM  (3aMKHYTOIN)
aNeKTpudeckoi emu. KopoTkoe 3aMbIkanne
DJeKTpOHHAs MIPOBOJMMOCTH TBEPIBIX
128 METAIJIOB.  3aBUCHUMOCTh  COMPOTHBIICHUS
o METaJUIOB oT TEMIIEPATyPHI.
CBepXmpoBOIUMOCTD
429 DnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o ANEKTPOHHBIX ITYYKOB
[TonynpoBomaanku. CoOCTBEHHAS U TPUMECHAS
4.2.10 IIPOBOAMMOCTD TOJIYIPOBOAHUKOB. CBOiCTBa
p-n nepexoxa. [TomynpoBoiHUKOBBIE TPUOOPHI
4211 DNEeKTpUYeCKUd  TOK B DJIEKTPOJIUTAX.




DIEeKTPOTUTHYECKAs IHUCCOLHAIINSL.

DIeKTpoIn3

DNEeKTPUUECKUI TOK B rasax.
4212 CaMOCTOSTEIbHEIA W HECAMOCTOSTEIbHBIN
paspsan. PaznuuHble THUIBI CaMOCTOSITEIHLHOTO

pazpsaa. Monnus. [1nazma

TexHnuueckue YCTPOMCTBA: aMIiepMeTp,
BOJIBTMETP, PEOCTAaT, HCTOYHHUKH  TOKQ,
3JIeKTpOHarpeBaTe/ibHbIe npuOopHI,
4.2.13 AIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP
COTMPOTHUBIICHUS, BaKyyMHBIN O/,
TEPMHCTOPHI u (hoTOPE3UCTOPHI,

HOJ'IyTIpOBOI[HHKOBLIﬁ Anoa, ralbBaHUKa

IIpakTuueckue paboTHI. N3yuenue
CMEIIaHHOTO COeTMHEHHSI PE3UCTOPOB.

4.2.14 N3smepenne 3OJIC wucTOuHMKA TOKa U €ro
BHYTPEHHETO COMpOTHBICHUs. HabmronaeHue

QJICKTPOJIN3a

11 KJIIACC

Kon Koanposepsiemoro
pa3aeia 3JIeMEHTA

4 OJIEKTPOAMMHAMUKA
MATHUTHOE ITOJIE. SJIEKTPOMAT'HUTHA S UHAYKIOWA

HpOBepﬂeMble IJIEMEHTHBI COACPKaAHUSA

TlocTrostHHBIE MarduTbl. B3amMmojaencTBue

43.1
MIOCTOSIHHBIX MarHUTOB

MarnutHoe mosie. Bekrop MarHuTHOU
nHayKuud.  IlpuHnun  cymepnosunuu.
4.3 4.3.2 Jluaun wmarHuTHOW wuHAYKuMU. Kaprtuna
JUHUM  MArHUTHOM  MHIAYKIUU  TOJSA

IIOCTOSIHHBIX MarHuToOB
MarsuTHOE IIOJIE IMPOBOJHUKA C TOKOM.

4.3.3 Kaptuna nmHUi noas AJUHHOTO MPSIMOTO

MIpOBOAHHMKA MW 3aMKHYTOI'O0 KOJBLIEBOT'O




IIPOBOAHHKA, KaTyHmIKM C TOKOM. OmnpIT

Opcrena. BzanmoeiicTBiue IpoOBOJIHUKOB C

TOKOM
434 Cuita AMniepa, €€ MOJyJIb M HAIlPaBJICHUE
Cuna JlopeHiia, €€ MOAYJIb U HaIllpaBJICHUE.
JIBro>keHue  3apspKEHHOM — 4acTUUBl B
433 OJTHOPOJHOM MarHuTHOM 1one. Pabota
cuibl JIopeHua
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
OJ1C unayKkuMK. 3aKOH 31€KTPOMarHUTHOM
4.3.8 nnaykuuu dapanes
BuxpeBoe »snextpuueckoe mone. IJ[C
WHIYKIUA B TPOBOJHUKE, IBMKYIIEMCS
439 MOCTYIATEIbHO B OJHOPOIHOM MAarHUTHOM
noie
4.3.10 [IpaBuio Jlenma
NuaykTuBHOCTE. SIBIEHHE CAaMOUHIYKIIHH.
4.3.11
O/1C camouHyKIIMU
DHeprusi MarHUTHOTO TIOJSi KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE TT0JIe
TexHudeckne  yCTPOMCTBA:  MOCTOSHHBIE
MarHuThbl, AJIEKTPOMArHUTHI,
4.3.14
AJIEKTPOIBUTATETb, YCKOPHUTEH
3JIEMEHTAPHBIX YaCTHULl, UHAYKIIMOHHAS IeYb
[IpakTrueckue paboTHL. N3yuenue
MarHMTHOTO TIOJSl KATYIIKH C TOKOM.
4.3.15 HccnenoBanue J1€MCTBUS  MOCTOSITHHOTO

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHAYKIIUN

KOJIEBAHMA 1 BOJIHBI

MEXAHUYECKUE U SJIEKTPOMAI'HUTHBIE KOJIEBAHUA

5.1
5.11

Komebarenpuass cuctema. CBoOoaHEBIE




konebanus. ['apMoHuueckne KoyieOaHuUs.
Ilepuon, wacrota, ammumTyga u ¢asza

KoJIeOaHui

5.1.2

5.1.3

5.1.4

5.15

5.1.6

[IpyxuHHblii MasTHUK. MaremaTuyecKui

MasATHHUK

YpaBHeHHE TapMOHHYECKUX KOJICOaHUM.
Kunematnueckoe u JIMHAMHYECKOE

OIMCAHUE KOe0aTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPIrUU pu
FapMOHMYECKUX  KOJeOaHUSsX. CBs3b
aAMIUTUTYIbI KoseOaHui HCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KosieOaHuil e

CKOPOCTH U YCKOPEHUs

Konebarenbubiit  koHTYp.  CBOOOIHBIE
AIEKTPOMArHUTHBIC KoJIe0aHus B
UACATBbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanorus MEXAy MEXaHWYECKUMHU H
3JIEKTPOMArHUTHBIMH KOJIEOAHHUSIMH.

®opmyna ToMmcoHa

3akoH COXPAaHCHUA SHEPTHUU B UACAIIBHOM

KoJIe0aTeIbHOM KOHTYPC

5.1.7

5.18

BbIHyX/1eHHbIE MEXaHUYEeCKHE KOoJIeOaHuUs.
Pes3onanc. Pe3onanchHas KpuBasl.
BoeinyxneHnsie AJIEKTPOMAarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CuHYCOMAANBHBIN

HepeMeHHHﬁ TOK.

5.19

MomHoCTh [IEPEMEHHOTO TOKA.
AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10

Tpanchopmarop. IIpousBoacTso, nepenaua
U MOTpeOseHnue 3IIEKTPUYECKONH SHEpPIrUH.
DKOJIOTMYECKUE PUCKU MPHU MPOU3BOJICTBE
ANEKTPUYECKOM  DHEPIHUH. Kynstypa

HUCITIOJIB30BaHUA QJICKTPOSHEPTHUN B




5.2

MOBCEIHEBHOMN KU3HU

TexHudeckue yCTpoicTBa: ceiicmorpad,

5.1.11 AIEKTPUUECKUI 3BOHOK, JMHUU
aNeKTponepenad
[Ipaktrueckue pabotel. HccnenoBanue
3aBUCUMOCTH TE€puoAa MajblX KoJieOaHUU
5110 rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI

rpy3a. MccnenoBanue nepeMeHHOro TokKa B
LeNu M3 TOCJIEIOBAaTEIbHO COEeIMHEHHBIX

KOHJIEHCATOPa, KaTyLLIKU U PE3UCTOpa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI

521

5.2.2

Mexanuueckue BOJIHBI, YCIIOBHS
pacnpoctpanenusi. Ilepuoa. CkopocThb
pacnpocTpaHeHuss W JJIMHA  BOJIHBL

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

###Par##H# Nntepdepenius n nudpaxus

MCXaHHNYCCKHNX BOJIH

5.2.3

524

3Byk. CkopocTh 3ByKa. ' pOMKOCTH 3BYyKa.

BricoTta Tona. TemOp 3Byka

DNEeKTPOMarHuTHBIE  BOJHBL. Y CJIOBHS
W3JIYy4eHHUs  AJEKTPOMArHUTHBIX  BOJIH.
B3aunmnuas opuenTanus BexktopoB E, B u v

B BHCKTpOMaFHHTHOﬁ BOJIHC B BAKyyM€

5.25

5.2.6

CBoiicTBa  3JIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CkopocTh
AJIEKTPOMArHUTHBIX BOJIH

Hlkana 3JIEKTPOMAarHUTHBIX BOJIH.
[IpumMeHeHre 3JIEKTPOMAarHUTHBIX BOJH B

TEXHUKE U OBITY

5.2.7

[IpuHUMNBl PaguOCBA3M U TEIEBUJICHUS.
Panmonokammus. DJIEKTPOMarHuTHOE

3arpsA3HCHHUC Opr>1<a101uel7I Cpeabl

528

Texuuyeckue YCTpOﬁCTBaI MY3bIKAJIbHBIC




5.3

OIITUKA

5.3.1

WHCTPYMEHTHI, yIbTPa3ByKOBas
TUAarHOCTUKAa B TEXHUKE M MEJIUIIMHE,
pagap,  paguoNpuUEMHHUK,  TEJIEBHU30p,

aHTenHa, tenepon, CBU-neup

[IpsAMosMHEHOE pAacIpOCTpPaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyd cBera

5.3.2

OtpaxkeHre cBeTa. 3aKOHBI OTPAXKEHUS
cera. [locTpoeHne M300pakeHHi B TFIOCKOM

3epKasie

5.3.3

5.34

5.35

[penomrenne cBeTa. 3aKkOHBI MPEIOMIICHHS
cBeTa. AOGCOTIOTHBIH MOKa3aTeb
MIPENIOMIICHUS

[Tomoe BHYTPEHHEE OTpaKECHUE.
[IpenenbHBIN yroa MOJTHOTO BHYTPEHHETO
OTpaKeHUA

Hucnepcust  cBera. CIOXHBIM  cOCTaB

Oenoro cBera. L[Bet

5.3.6

Cobuparonue ¥ paccerBaOIIde JUH3BI.
Tonkas nuH3a. DOKyCHOE paccTOsHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenue n300pakeHn B COOMPAIOIINX
u paccenBaomux JauH3ax. Dopmyna
TOHKOM JHH3BEL. YBEIWUEHHE, IaBacMoe

JIMH30H

5.3.7

5.3.8

Hpe,ZLCJIBI NPpUMCHUMOCTH FeOMeTqueCKOﬁ

OIITUKH

WNurtepdepentiuss cBera.  KorepeHTHbIE
HCTOYHHUKH. YcaoBus HaOIIOICHUS
MaKCHUMYMOB 51 MHUHUMYMOB B
WHTEP(PEPEHITMOHHON KapTHHE OT JBYX

CI/IH(1)8.3HBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus  cBeta.  Judpakunonnas
peméTka. YcimoBue HaOIIOEHUS TIABHBIX

MaKCUMyMOB npu naaCcHuu




MOHOXPOMAaTHYECKOTO cBeTra Ha
TU(PPaKIMOHHYIO PEIIETKY
5.3.10 [Monsipuszanus ceera

TexHudeckue YCTpPOWCTBA: O4YKH, JIyIa,

¢doToanmapar, NPOEKIMOHHBIN ammapar,

5.3.11 MHUKPOCKOII, TEJIECKOIIL, BOJIOKOHHAs
ONTHKA, nudpakImoHHast peueTKa,
TOJIIPOU ]
[IpakTnueckue paboTHL. H3mepenne

nokaszatens npenomieHus. MccnenoBanue
5.3.12

CBOMCTB  HW300pakeHMM B  JIMH3AX.

Hab6mronenue qucnepcuu cBeTa

RJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

I'paHnubl NPUMEHMMOCTH KJIACCUYECKOM
MEXaHHKH. [TocTynats TEOpUn
6.1 OTHOCHUTEJIbHOCTHU: MHBAapUaHTHOCTh
MOJyYNs CKOPOCTH CBE€Ta B BaKyyMe,

MIPUHIIMAIT OTHOCUTEIILHOCTH DUHIIITeHHA

6 OTHOCHUTEIBLHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHue BpPEMEHM U COKpAIlEHUE
IUTAHBL
6.3 DHeprusi ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

CBs13p Macchl C 3HEpPrUed M UMIYJIbCOM
6.4 CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHIIEI

7 KBAHTOBAS ®U3MKA

BJIEMEHTBI KBAHTOBOU OIITUKA

®otonbl. PopMmyina Ilnanka cBsa3u 3HEprun

711 ¢boToHAa C ero 4dYactoTol. OHeprus H
uMIyibe GoToHa
7.1
OTkpeiTHE U HccaenoBanue Gporodddexra.
7.1.2 Oneitet AL CroneroBa.  3aKoHBI
doroaddexra

7.1.3 VYpaBHeHue DiHIITENHHA JUTS




7.2

7.1.4
7.15

7.1.6

721

dhoTodrddekra. «Kpacnas TPaHHIIA

dotorddexra

Hasnenue ceera. Onbitel [1.H. Jlebenena
XuMHUYecKoe ISHCTBHE CBETa

TexHuueckue ycTpoiicTBa: (OTODIEMEHT,
dhoTomaryuk, COJIHEYHAas Oarapes,

CBETOJHNO

CTPOEHUE ATOMA

Monens atoma Tomcona. OnbBITEI
Pesepdopna o uccinenoBaHUIO CTPOCHHS

aToMa. HnaHeTapHa;I MOACIb aTOMa

7.2.2

[Tocrynatet bopa. H3znyuenue u
noriuomeHue  (GOTOHOB mpH  mepexoje
aToMa C OJHOIO YpOBHS DJHEpPruu Ha
npyroi. Buasl criektpoB. CriekTp ypoBHei

QHCPIur aTOMa BOAOpOJaa

7.2.3

724

BonHoBble cBoiicTBa wactuu. BoaHbl ne
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus 2JIEKTpOHOB Ha

KpHUCTaJIax

CroHTaHHOE U BBIHY)XXJICHHOC H3JIYUCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

TexHu4eckue yCTpOMCTBA: CIIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOII), Jla3ep, KBAHTOBBIN

KOMITBIOTEP

7.2.6

[Ipaktuueckue pabGotel. HaOmronenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

7.3.2

Metoasl Ha6J’IIOI[eHI/I}I n perucrpaluuun

OJIEMCHTAPHBIX YaCTHUI]

OTKpBITHE  PAaTMOAKTUBHOCTH.  ONBITHI
Pesepdopna mo ompeneneHuo cocTaBa
paaroakTUBHOTO wm3nydeHus. CBoiicTBa

anbga-, 6eTa-, ramMmma-u3nydeHus. BrusHue




PaaAOaKTUBHOCTH HaA JKUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTkppITHE  NOpPOTOHAa W HEUTpOHA.
Hyxnonnas monmens siapa ['elizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4uciio

sapa. M3oronsl

Anwda-pacna. DNEeKTPOHHBIH u
MO3UTPOHHBII OeTa-pacmnaj. l'amma-
U3JIy4yEHUeE. 3aKkOH  paJMOAKTUBHOIO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus  CBA3M HYKIOHOB B  spe.
SAnepusie cunbl. Jlepekt Macchl siapa
Snepuble peakuuu. JleleHHEe W CHUHTE3
sanep

SnepHsiii peaKTop. TepmosinepHbIit
cuHre3. [IpoGnemMbl M HEpCHEKTHBbI
SIIEPHOM  DHEPreTUKU.  DKOJIOTMYECKUe

ACIICKTHI HHCpHOﬁ OHCPICTUKH

7.3.8

OnemeHtapHple  4acTUubl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAIIbHBIE

B3aUMOACHUCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  TO3UMETP,
Kamepa BuibcoHa, sAxepHBIl peakTop,

aroMHas OomOa

7.3.10

IIpaktnyeckue pabotsl. MccaenoBanue
TPEKOB YacTHUIL (o TOTOBBIM

¢dororpadusm)

8.1

OJIEMEHTHBI ACTPOOU3UNKU

Bun 3Bé&nnoro nHeba. CosBe3nusi, sipKue

3B63IILI, IJIaHCTBI, UX BUIUMOC JIBUKCHUC

8.2

8.3

Conneunas cucrema. IlmaHeTsl 3eMHOM
TPYIIIIGI. IImaneTsI-THTAHTEI u ux
CIIYTHUKH, KAPJIHUKOBBIC IIJIAHCTHI. Marjsle

Tena COTHEYHOU CUCTEMBI

Connne, ¢otochepa wu  armocdepa.




CoJiHeuHast aKTUBHOCTD

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]T

8.5

3BE3/MbI, WX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTEKTPATbHBIA  KJIacC — CBETUMOCTHY.
3Bé3mpl  IVIABHOH  ITOCJIENOBATEIBLHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM OCJICA0BATCIIBHOCTU

8.6

8.7

8.8

Bnyrpennee ctpoenue 3B€31. CoBpeMEHHbBIE
NIPEICTABICHUST O  INPOHUCXOXKICHUU U
sBomonmu CoJiHIa U 3BE31. DTanbl KU3HU
3BE3]

Mneunsiii  Ilyre — Hama T'anakrtuka.
CnupanbHas cTpykrypa  [amaktukwu,
pacmpesnesnieHue 3BE31, raza MW IbUIM.
[lonoxxenne wu paBwxkenue ConHua B
lamaktuke. Ilmockas w  cdepuueckas

noACUCTEMBI [ aJlakTUKU

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphbl. YEpHBIE ABIPHI B Apax rajJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn Xab6ma. Pasz0eraHue rajnakTuK.
Bospact u paguyc BcenenHou, Teopus
bonpmoro B3peBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe usinyueHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHOM.
Meraranaktuka. Hepeménnsie npobieMsl

ACTPOHOMUHU




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.51., byxoBues b.b., Corckuit H.H.; nox penakiuei
[TapdentbeBoit H.A. Akimoneproe obmectBo «M3natenbcTBo «IIpocBemieHuney
» ®usuka. 11 knace. Maxumes I'. 4., byxosues b.b., Yapyrun B.M.; nox pepakuuei

[TapdentbeBoit H.A. Aknnonepnoe obmectBo «M3narenscTBo «IIpocBemnieHue»

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
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