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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢usuke 0a30BOro ypoBHS Ha YpOBHE CpeaHEro oO0Iero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IOJIOKEHUH M TpeOOBaHMH K pe3ylbTaTaM OCBOEHHsS OCHOBHOM
oOpa3oBarenbHOM mporpammbl, mpencraBieHHsix B DPI'OC COO, a Ttakxke c  ydéTom
¢benepanbHOM paboueil mporpaMMbl BOCIUTAaHMS M KOHLEHIMM IPENoAaBaHus y4yeOHOro
npenvera «@usuka» B oOpa3zoBaTeslbHbIX  opraHuzanusx —Poccuiickoit  ®denepauuu,
peaTM3yIOLINX OCHOBHBIE 00pa30BaTENbHbIE TPOrPAMMBI.

Conepkanue mnporpammsl 1O (PU3MKE HAIPaBICHO Ha (OPMUPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTUHBI Mupa oOydaromuxcs 10—11 kmaccoB npu oOydyenun ux (uszuke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-JIEATEIbHOCTHOr 0 noaxoaa. [Iporpamma 1o gpusuke cOOTBETCTBYET
tpeboBanusiMm ®PI'OC COO Kk MmiIaHUPYeMBIM JHYHOCTHBIM, NMPEAMETHBIM M METalpeIMETHBIM
pe3yibTaTaM OOYy4YeHHs, a TaKKe YUUTHIBAET HEOOXOAMMOCTb pEaTU3allM MEXIPEIMETHBIX
CBsi3el (PM3UKM C €CTECTBEHHO-HAYYHBIMH YUYEOHBIMH IpeaMeTaMu. B Hel ompenenstorcs
OCHOBHbIE IIeJIM M3y4eHUs (U3MKU Ha YPOBHE CpEIHEro ooOuiero oOpa3oBaHus, MJIAHUPYEMbIe
pe3yapTaThl OCBOEHHUS Kypca (HU3UKU: JIMYHOCTHBIE, METalpeAMETHbIe, IpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no ¢pusmke BKIIOYAET:

® IUIAHUpPYEMBbIE Pe3yNIbTaThl OCBOECHHS Kypca (pu3uKHM Ha 6a30BOM ypOBHE, B TOM YHCIIE

IIpEeIMETHBIE Pe3yNbTaThl 10 T01aM 00yUYEeHHUS;

e cojepxkanue yuebnoro npeamera «dusukay 1mo rogam oOydeHHs.

dusmka Kak Hayka o Haubosiee OOIUX 3aKOHAX MPUPOJIBI, BBICTYIAsl B KaYeCTBE y4eOHOro
npeaMeTa B LIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIaJ] B CUCTEMY 3HaHHMM 00 OKpY)KaloIlleM MHpE.
HIkonpHBIA Kypc (U3UKM — CHUCTEMOOOPA3YIOIIMHA ISl €CTECTBEHHO-HAyYHBIX YUEOHBIX
IIPEIMETOB, TOCKOJIbKY (PU3MUECKUE 3aKOHBI JIC)KAT B OCHOBE IPOLIECCOB U SIBJICHUHN, N3y4aeMbIX
XUMUeH, ouonoruei, (usnyeckoi reorpadueil u actpoHomueil. Vcnonp3oBaHHE M aKTHBHOE
IpUMEHeHHe (U3MUECKUX 3HAHUN ONpenenseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIIOTMH B cdepe >SHEpPreTukH, TPAHCIIOPTa, OCBOEHUS KOCMOCA, IIOIYYEHHMsS] HOBBIX
MaTepHalIoB C 3aJaHHBIMU CBOMCTBaMU U Apyrux. MzyueHue UMKy BHOCUT OCHOBHOM BKJIAJ B
(hopMHpOBaHNE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa 00yJarommxcs, B HOpMUpPOBaHHE YMEHUI
MPUMEHSATh HayYHBIH METOJI TTO3HAHUS NPH BBHIOTHEHUH UMH YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca ¢u3uKM 17151 YPOBHS CpETHET0 O0IIero oopa3oBaHus MOJOKEH P UACH,
KOTOpbIE MOYKHO PaccMaTpUBaTh Kak MPUHIIMUIIBI €70 IIOCTPOSHHUSL.

Hoes yenocmnocmu. B cOOTBETCTBUM ¢ HEW KypC SIBJISIETCS JIOTMUECKH 3aBEPIIEHHBIM, OH
COJZIEP)KUT MaTepuall U3 BCEX PaslesioB (PM3MKHU, BKIIOYAET KaK BOMPOCHI KIACCHUECKOM, TaK U
COBPEMEHHON (U3UKU.

Hoes cenepanuzayuu. B cOOTBETCTBUH C HEW MaTepuan Kypca (pU3nKu 00beJMHEH BOKPYT
¢usnyeckux Teopuil. Beaymum B Kkypce sBisercs (GOpMHpOBaHUE IPEICTaBIECHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEIIECTBE H IOJIE.

Hoes cymanumapusayuu. EE peanuzanus npeanogaraeT UCIoJIb30BaHUE T'YMaHUTapHOTO
noTeHuuana (U3NUECcKoil HayKu, OCMBICIEHHUE CBSI3M Pa3BUTUS (QU3KKH C pa3BUTHEM OOIIECTBA,
a TaKXKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJIOTMUECKUMHU MTPOOIEMaMH.

Hoes npuxnaonoii nanpasnennocmu. Kypc pusuku mnpeamnosaraet 3HakOMCTBO C IIUPOKUM
KPYrOM TEXHHUYECKUX U TEXHOJIOTHYECKUX MPUIIOKEHUI U3yYeHHBIX TEOPH U 3aKOHOB.



Hoesn osxonocuzayuu peanusyercs TMOCPEACTBOM BBEICHHS 3JIEMEHTOB COJACpKAHMUS,
MOCBAUIEHHBIX SKOJIOTMYECKHM NpoOjeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKH U TEXHOJIOTH, a TaKkke 00CYXAeHUs MPOOJIeM PallMOHAIBHOTIO IPUPOIONOIB30BAHUS U
9KOJIOTMYECKON OE30MaCHOCTH.

CTep:KHEBBIMHU 3JIEMEHTAaMHU Kypca (U3MKH Ha ypOBHE CpPEAHET0 OOIIero 0Opa3oBaHMS
ABISIOTCS (u3ndeckue Teopuu ((HOpMHpPOBAHWE NPEICTABICHUNH O CTPYKTYypE IOCTPOCHUS
¢usnueckoil Teopuu, ponu (PyHIAMEHTAIBHBIX 3aKOHOB W TPUHIIUIIOB B COBPEMEHHBIX
MPECTABICHUAX O TPUPOZE, TPAHHUIAX TPUMEHUMOCTH TEOPUH, JJIsi ONMUCAHUS ECTECTBEHHO-
HAy4HBIX SBJICHUN U MPOLIECCOB).

CucTeMHO-IeSITeTbHOCTHBIA TTOJIX0/1 B Kypce (QU3UKH peaTu3yeTcs MPEkKIe BCEro 3a CUET
OpraHu3allK 3KCIIEPUMEHTAIBHON AedTenbHOCTH oOyuatomumxcs. /s 6a30Boro ypoBHs Kypca
(U3UKU — 3TO HCIOJIb30BAHUE CHCTEMBbI ()POHTAIBHBIX KPATKOBPEMEHHBIX 3KCIIEPUMEHTOB U
1a00paTopHBIX paboT, KOTOpble B Iporpamme Mo (u3nke OOBETUHEHbI B OOMIMHA CIHCOK
YUYEHHYECKHX MpPaKTHUeCKUX paboT. BoiaeneHue B yKa3aHHOM IMepedHe J1abopaTOpHBIX pador,
MPOBOJIUMBIX JUISI KOHTPOJIS M OLEHKH, OCYIIECTBISETCS YYaCTHHKaMHU OOpa3oBaTEIbHOTO
polecca UCXo/Isl U3 0COOCHHOCTEN TUIaHUPOBAHUS U OCHaleHus kabunera gusuku. [Ipu sTom
obecrieunBaeTcsi OBIIAJCHUE OOYYArOIIMMUCS YMEHHUSIMH TPOBOAWTH KOCBEHHBIC H3MEpPEHHS,
WCCIIEIOBaHMs 3aBHUCHUMOCTEH (DM3MUECKUX BENUYMH U TOCTAHOBKY ONBITOB IO IPOBEPKE
MPEUIOKEHHBIX THITOTE3.

Bonbiioe BHUMaHue yenseTcs peleHnI0 pacuéTHBIX U KadeCTBEHHBIX 3ajad. [Ipu sTom
JUTsL pacYE€THBIX 3a/1a4 MPUOPHUTETOM SIBIISTFOTCS 33719 C SIBHO 33JaHHOW (U3MYECKON MOJIETIBIO,
MO3BOJISIIONIME MPUMEHATh M3y4YCHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOr0 paszeina
Kypca, TaK ¥ UHTETpUPYs 3HAHUS U3 pa3HbIX pa3/ieioB. [ KauecTBEHHBIX 3a7a4 MPUOPUTETOM
ABIIIIOTCSL 3aJaHusd Ha OOBSICHEHHE NPOTEKaHWS (U3UUYECKUX SBICHUNH M TIPOLIECCOB B
OKpYy’Karolllel >KHU3HH, TpeOyrolue BbIOOpa (M3MUECKOM Mojaenu Uis CUTYallud IMPaKTUKO-
OPHEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ tpeboBanusmu PI'OC COO k MaTepHalbHO-TEXHHUYECKOMY
obecriedeHnI0 y4eOHOro mporecca 0a3oBBI YpOBEHb Kypca (PH3MKH Ha YPOBHE CpPETHETO
obmiero oOpazoBaHMsl JOJDKEH M3y4aTbCsl B YCIOBUSAX INPEIMETHOro KaOuHeTa (U3MKU WIN B
YCJIOBUSIX WHTETPHPOBAHHOT'O0 KaOMHETa MPEIMETOB €CTECTBEHHO-HAyYHOr0 KA. B xabunere
(bu3MKK JOKHO OBITH HEO0X0IMMOE J1a00PaTOPHOE 00OPYAOBAHUE [T BBIMOIHEHUS YKa3aHHBIX
B IporpamMme 1o (uU3MKe YYECHHUUECKHUX MPAKTUYECKUX padoT U JEMOHCTpAIlMOHHOE
o0opyIoBaHUE.

JlemoHCTpanoHHoe 00opyaoBaHuEe (QOPMUPYETCS B COOTBETCTBHHM C MPHUHIIUIIOM
MUHHUMAaJIBHON JOCTaTOYHOCTH M OOECIeYMBaeT IMOCTAHOBKY MEPEYNCIEHHBIX B MPOrpamMMe Io
(u3MKe KIIOYEBBIX JIEMOHCTpAIMil A HMCCIEJOBaHMS HM3y4aeMbIX SIBICHUW U IPOLIECCOB,
SMITUPUIECKUX U PYHIAMEHTAITBHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHECHHIA.

JlaboparopHoe o0OpymOBaHUE Ui YYEHHYECKUX MPAKTUYECKUX padoT ¢GopMupyercs B
BHJIE TEeMaTHYECKUX KOMIUIEKTOB M OOECIeYMBaeTCs B pacdyére OJHOTO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temaruueckue KOMIUIEKTHl Ja0OpaTOPHOrO OOOPYAOBAaHUS JOJKHBI OBITH
MMOCTPOCHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM AHAJIOTOBBIX W HMU(POBBIX MPHUOOPOB, a TaKkKe
KOMITbIOTEPHBIX U3MEPUTENIBHBIX CUCTEM B BUJIE IU(POBBIX 1aOOPaTOPHIA.

OCHOBHBIMU TIEJISIMU U3Y4YeHUS (PU3UKH B OOIIIEM 00pa30BaHUU SIBJISTFOTCS

e (opMHpOBaHHWE HHTEpeca W CTpeMJICHHS OOydJalomMXCsl K HAYYHOMY H3yYCHHIO

MIPUPO/IbI, PA3BUTHE UX MHTEIJIEKTYaTbHBIX M TBOPUECKHX CIIOCOOHOCTEI;



pa3sBUTHE MPEACTABIEHUH O HayyHOM MeETOJE IO3HaHUs U (GOpMHpPOBAHUE
HCCIJIEI0BATEIbCKOIO OTHOILIEHUS K OKPYKAIOIIUM SBJICHUSM;

¢dbopMHpOBaHUE HAyYHOI'O MHPOBO33PEHUS KaK Pe3yJibTaTa U3y4eHHs] OCHOB CTPOCHHMS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PM3UKH;

(dbopMupoBaHuEe YMEHHI OOBSICHATD SBJICHUS C UCIIOJIb30BaHUEM (PU3NUECKUX 3HAHUN U
Hay4HBIX J10Ka3aTeJIbCTB;

(dbopMHUpOBaHUE TIPEICTABICHUHN O ponu GU3NKU ISl Pa3BUTHS APYIHUX €CTECTBEHHBIX
HayK, TEXHUKU U TEXHOJIOTUH.

JlocTikeHne STHX IieNiell oOecreurBaeTcsl pelIeHHeM CIEeAYIOIUX 3a1ad B Iporecce
M3Yy4YeHHUs Kypca (pU3uKU Ha YPOBHE CpeIHEro o0Iero ooOpa3oBaHuUs:

npuoOpeTeHre CUCTEMbl 3HaHUN 00 OOIUX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIIOUAsT MEXAHHUKY, MOJICKYJSIPHYIO (PH3HKY, dJIEKTPOANHAMHKY, KBAHTOBYIO
(GU3UKY U 3JIEMEHTHI aCTPOPHU3UKY;

¢bopMupoBaHue yMEHUN TPUMEHATH TEOPETUYECKHE 3HaHWUS Ui OOBSICHEHHS
¢u3nyecKkux SBICHUN B MNPUPOJAE M JUIA MPHUHATUS NPAKTUUYECKUX pPEIICHUH B
MIOBCETHECBHOM KH3HU;

OCBOCHHE CITIOCOOOB pEIIeHHsI PAa3IUYHBIX 3a/1a4 C SBHO 33aJaHHOW (U3NUIECKOM
MOJIENIBIO, 3ajJjady, IOAPA3yMEBAIOLIMX CaMOCTOATENbHOE CO3JaHue (PU3NYECKON
MOJEIN, aJICKBATHON YCIIOBHSM 3aa4H;

MOHUMaHHE (PU3UYECKHX OCHOB M TNPHUHIIMIIOB JCHCTBUS TEXHHUUYECKHX YCTPOMCTB H
TEXHOJIOTMYECKUX MPOLIECCOB, MX BIUSHUSA Ha OKPYKAIOLIYIO CPENLy;

OBJIQZICHHE METOJaMHU CaMOCTOSATEIbHOI'O IUIAHUPOBAHUSI U MPOBEACHUS (PU3MUECKUX
SKCIEpUMEHTOB, aHajlu3a M  UHTepOpeTanud  MHPOpPMAIUH,  ONpeaesIeHUs
JIOCTOBEPHOCTH TOJYYEHHOI'O PE3YJbTaTa;

CO3JJaHME YCIOBUM JJI Pa3BUTHUS YMEHUN ITPOECKTHO-UCCIIEI0BATENbCKOM, TBOPYECKON
JESITEIbHOCTH.

Ha wusydenme ¢usuku (0a30BBIi YpOBEHb) Ha YPOBHE CpEIHEro o0mero oOpa3oBaHUS
orBomutcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEZICIIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1ad0paTOPHBIX U MPAKTHUECKUX padoT
SIBIISIETCS. PEKOMEH/IOBAaHHBIM, YYMTEb JEJIaeT BBIOOpP MpOBEIEHUs J1abOpaTOpHBIX padoT u
OIBITOB C YYETOM MHIUBUAYAJIBHBIX OCOOEHHOCTEH 00yUdaronuxcs.



COJEPKAHUE OBYYEHUA

10 KVIACC

Pa3znen 1. ®u3uka 1 MeTOAbI HAYYHOT'0 MO3HAHMS
®usnka — Hayka o npupoge. Haydnesle meTonbl NMO3HAHMS OKpy»karomero mupa. Poib
HKCIEPUMEHTA U TEOPHH B IIPOIIecce MO3HAHUSI TPUPOJIbl. DKCIIEPUMEHT B (DU3HUKE.
MonenupoBanue (pu3nueckux siBICHUNW U npoueccoB. Hayunble runore3pl. Ouznyeckue
3aKOHBI ¥ TEOPHH. I paHUIIbI MPUMEHUMOCTH (prU3HUECKUX 3aKOHOB. [IpuHIUI COOTBETCTBUS.

Ponp m mecro ¢usuku B (HOopMUPOBAHHMU COBPEMEHHOW HAyyHOW KapTUHBI MHpa, B
IIPAKTUYECKON JACATENBHOCTH JIFOIEH.

Jlemoncmpayuu

Amnarnorosbie U TU(GPOBBIE U3MEPUTETHHBIC TPHOOPHI, KOMITBIOTEPHBIE JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe naBukeHue. OTHOCHUTENBHOCTb MeEXaHW4YecKoro jBikeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienne, ckopocTh (CpeiHsAsl CKOPOCTb, MTHOBEHHasi CKOPOCTb) U YCKOpPEHUE
MaTepUaIbHOM TOYKH, MX NPOEKIMH Ha OCU CUCTEMBI KoopauHaT. CloKEHUE NepeMEIEHUN U
CJIOKEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpEHHOE HpPSAMOJIMHEHHOE ABIKeHHE. ['paduku 3aBUCUMOCTH
KOOpJIMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NTEPEMEIIECHUS MaTEPUAIBHON TOYKH OT BPEMEHH.

CBobOogHOe mazieHne. Y CKopeHrue CBOOOIHOTO MaIeHUSI.

KpuBonuneliHoe paBWkeHWE. JIBM)KEHHE MaTE€pUaTbHOM TOYKH 1O OKPYXHOCTH C
IIOCTOSIHHOM II0 MOZYJIO CKOpPOCTBIO. YTIJIOBAasi CKOPOCTb, JUHEHHas CKOpocTh. llepuon u
yactoTa oopanienus. LleHTpocTpeMuTenbHOe yCKOPEHUE.

TexHuyeckne ycTpolcTBa M MPAKTUUYECKOE MPUMEHEHHUE: CHUAOMETp, JBUKEHHE
CHapsJ10B, LIETTHbIE U PEMEHHBIE MTEPEIaUH.

Jlemoncmpayuu

Mozenb cucteMsl 0TCUETA, UIUTIOCTPALU] KUHEMAaTHYECKUX XapaKTEPUCTUK JBUKECHUS.

[TpeobpazoBanue ABMKEHUHN C UCIIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

Habnonenue nBuxeHus tena, OpoLIeHHOro Mo/ YIJIOM K TOPU30HTY M TOPU3OHTANIBHO.

N3mepenune yckopeHHs CBOOOTHOTO MaIeHUsI.

Hamnpagnenue ckopocTu pu ABUKEHUU IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopmvie pabomoi

N3yueHne HepaBHOMEPHOTO JIBH>KEHHUS C LIEJIbIO OMPEAECIICHUSI MTHOBEHHOM CKOPOCTH.
WccnenoBanne  COOTHOLIEHWS ~ MEXAY  IMYTSIMH,  HPONWACHHBIMM  TEIOM  3a

MOCJIE/IOBATEIbHbIE PaBHbIE IPOMEXKYTKM BpPEMEHU IPU PABHOYCKOPEHHOM JBUKEHUHU C
Ha4yaJIbHOW CKOPOCTBIO, PABHOM HYIIIO.

N3ydeHnue nBMKEeHUS MIapUKa B BSI3KOM JKUIKOCTH.
W3ydeHune ABYKEHUS Tela, OpOIIEHHOTO TOPU30HTATBHO.
Tema 2. /[lunamuxa

[Tpunimn otHocuTenbHocTH ["anunes. [lepBreiit 3akon HeroToHa. HEepLManbHbIE CUCTEMBbI
OTcuéra.



Macca Ttema. Cuna. IlpuHmun cynepno3unuu cuia. Bropoit 3akoH HeroTona miist
MarepualbHOU TOUKU. Tpernii 3akoH Hpl0TOHA 111 MaTepualibHbIX TOYEK.

3akoH BceMUpHOro Tarorenus. Cuna tsokectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenue. Bunabl Tpenust (mokosi, ckoibkeHus, kadenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHHs CKONBKEHUS U cuiia TpeHus nokos. Koapdumnuent tpenns. Cuia conpoTUBICHUS
MIpU ABUKEHUU Tela B )KUJIKOCTH WJIM Tas3e.

[ToctynarensHoe 1 BpalaTenbHOE ABMKEHUE aOCOIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHTEIBHO OCH BpameHus. llnedo cuibl. YcnoBus paBHOBeCHS
TBEPIOrO TENA.

TexHuyeckue yCTpoCTBa M NPAKTHUUECKOE IPUMEHEHUE: IOAINIHUKY, JABH)KEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Llemoncmpayuu

SIBieHne nHEepLUMH.

CpaBHeHue Macc B3aMMOAEHCTBYIOLIUX TEIl.

Bropoii 3akon HerotoHa.

Hsmepenue cui.

CnoxxeHue CHIL.

3aBUCHUMOCTb CHUJIBI YIIPYTOCTH OT Jie(hOpMaLnu.

Hesecomocts. Bec Tena npu yckOpeHHOM MOABEME U Ta/ICHUN.

CpaBHeHUE CUJT TPEHUS MOKOS, KAUEHUS U CKOJIbXKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOro Tela. Buibl paBHOBECHS.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

Nzyuenne npmxeHust Opycka 1o HaKJIIOHHOW TJIOCKOCTH.

HccenenoBanre 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKMHE U PE3MHOBOM
o0pasie, oT ux jaedopmamum.

HccnenoBanue ycnoBuil paBHOBECHUsI TBEPAOrO TEJa, UMEIOIIET0 OCh BPAICHUSI.

Tema 3. 3akonwvl coXpanenus 6 MexaHuKe

Nmnynbe MaTtepuanbHOM TOUKH (Tena), CUCTEMbl MaTepHaIbHBIX TOUYEK. MIMITYJIbC CHITBI U
M3MEHEHHE UMITyJIbca Tena. 3aKOH COXpaHEHHS UMITyJbca. PeakTHBHOE IBUKEHUE.

PaGora cuiibl. MOIIHOCTD CUJIBL.

Kunerndeckass sHeprusi MaTepHalbHONW TOYKH. Teopema 00 M3MEHEHWHM KHHETHYECKOU
SHEpPrUu.

[TorenmmanpHas 3Heprus. [loTeHIManpHas YHEPTHUS YIPYro 1eGOopMUPOBAHHON MPYKUHBI.
[lorenunanbHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3EMIIH.

[ToreHuumanbHble ¥ HEMOTEHLMATIbHBbIE CHIIbL. CBsI3b pabOThl HEMOTEHLHUATIBHBIX CHUII C
M3MEHEHUEM MEXaHUYECKOW SHEPIruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOU SHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHU4ecKre yCTpOMCTBa M IPAKTHYECKOE NPUMEHEHHUE: BOJOMET, KONEP, MPYKUHHBII
MIACTOJIET, IBUKECHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXPAaHEHHUs UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[lepexoa moTeHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OOpaTHO.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol



N3ydyeHrne aOCOMIOTHO HEYHNPYroro yaapa € IOMOIIBIO JIBYX OJMHAKOBBIX HUTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThI CHJIBI C M3MEHEHHEM MEXAaHMYECKOH HSHepruu Teja Ha
IIpUMEPE PacTSHKEHUsS PpE3UHOBOIO KI'yTa.

Pa3nen 3. MoJiekyasipaas pu3uka 1 TepMOAUHAMHUKA

Tema 1. Ocro6bt MONEKYNAPHO-KUHEMUYECKOU MeopUU

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-KUHETHUYECKON TEOPHH U UX ONBITHOE 0OOCHOBAHHUE.
bpoynoBckoe paBwxkenue. [uddysua. Xapakrep IBKEHUS W B3aUMOACUCTBUS YacTHI]
BelecTBa. MoJenu CTpOEHHUsS Ta30B, XKUAKOCTEH W TBEPABIX Tel M OObSICHEHHWE CBOWCTB
BEILIECTBA HAa OCHOBE 3TUX Mojened. Macca u pasmeprl Moiaekyl. KomuuecTBo BeliecTsa.
ITocrosinHast ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ usmepenue. llkana remneparyp Llenscus.

Mogens uaeanbHOro rasza. OCHOBHOE YpaBHEHHE MOJICKYJISPHO-KMHETUYECKOW TEOpHUH
nuaeanpHOro rasa. AOCONIOTHas TemrepaTypa Kak Mepa CpeaHEll KHMHETHYECKOM SHepruu
TEIJIOBOro JBM>KeHMs vactull Trasza. lllkana temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneitpona. 3akon Jlanbrona. M3omporeccsl B uaCalbHOM rase ¢
MOCTOSTHHBIM KOJIMYECTBOM BerlecTBa. [ paduyeckoe mpeacTaBieHUE H3OMPOIIECCOB: N30TEpMa,
M30x0pa, u3odapa.

TexHuueckue ycTpoHCTBa U MPAaKTUYECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, [OKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpadguu Moiekyl
OpraHUYECKUX COCTUHECHUH.

OnbITh! 110 1B (Y3UH KUAKOCTEH U ra30B.

Monenb OpOyHOBCKOTO JIBUKEHHUSL.

Mogens onbita LltepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

Monenb, WTIOCTpUpYIOLIasi IPUPOY AABJICHUS ra3a Ha CTEHKU COCyAa.

OnbIThI, HIUTIOCTPUPYIOIINE YPAaBHEHNUE COCTOSIHUS UIE€ATBHOIO I'a3a, U30MPOLIECCHI.

Yuenuueckuii skcnepumenm, nabopamophule pabomuol

Omnpeznenenue Macchl BO3QyXa B KIACCHOM KOMHAaTe Ha OCHOBE H3MepeHHil o0béma
KOMHATBI, IABJICHUS U TEMIIEPATYPBI BO3/1yXa B HEM.

HccnenoBanue 3aBUCMMOCTH MEXy TapaMETPaMU COCTOSIHUS pa3peKEHHOI0 Tasa.

Tema 2. Ocnoevl mepmoounamuku

TepmonuHamuyeckass cucrema. BHYTpEHHsIsT DHEprusi TEPMOAMHAMUYECKONM CUCTEMBI U
criocoOb! e€ u3meHenus. KonuuectBo TemnoTsl U pabora. BHyTpeHHSss SHEPrUsi 0JHOATOMHOI'O
uJeanbHOro raza. Buipl Teronepenaun: TeI0NPOBOAHOCTb, KOHBEKIUS, U3IyYeHUE. Y 1eTbHas
TEMI0EMKOCTb BelecTBa. KonnmuecTBo TEMmaoThl IpH TeIIonepeaaye.

[lonsitue 00 anmabatHom mnpouecce. I[lepBblif 3akoH TepMoauHaMuku. IIpumeHenue
MIEPBOro 3aKOHA TEPMOJAMHAMUKH K H3oImpolieccaM. I'paduyeckas nuntepnperaius padoThl rasa.

BTtopoii 3akon TepmonuHamMuku. HeoOpaTHMOCTh POIECCOB B MIPUPO/IE.

TernnoBeie MatuHbl. [IpuHIUIG! neificTBUS TemmoBbIX MamuH. [Ipeobpa3oBanus sHepruu B
TerIoBeIX MamuHax. Koaddunuent nmomesnoro aerctus Teriopord mamwuHbl [lukn KapHo u
€ro KO3 GHUIMEHT MOJIE3HOTO JeHCTBUSA. DKOIOTHUYECKUE TPOOIIEMBI TETIIIOIHEPTETUKH.

TexHuuecknue yCTpOWCTBAa W MNPAKTUYECKOE IPUMEHEHHE: JBUraTelb BHYTPEHHEIrO
CropaHusi, ObITOBOH XOJIOAUIBHHUK, KOHAUIIUOHED.



Jlemoncmpayuu

W3MmeHeHrne BHYTpEHHEH SHEpruu Teja NpHU COBEPIICHUU pabOTHI: BBUIET MPOOKU U3
OYTBUIKM TIOJl JIEHCTBHEM CXXaTOTrO BO31yXa, HarpeBaHue 3¢upa B JIATYHHOU TPyOKe MyTéM
TpeHusl (BUICOIEMOHCTpAIIH).

H3meHenne BHYyTpeHHEH sHepruu (TemiepaTypsl) Teja Mpu Terionepeaaye.

OmnbIT 110 agrabaTHOMY PACUIMPEHUIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, TBUTATENsl BHYTPEHHETO CrOPaHUsl, PEaKTUBHOI'O JABUTATEIs.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

N3mepenue yienpHON TEIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusn eeujecmea. Dazosvie nepexoovt

[TapooOpa3zoBanue wu KoHAeHcanus. VcnapeHue W KumeHue. AOCONIOTHAs W
OTHOCHUTEJIbHAS BIAXXHOCTh BO3ayxa. HacklmenHslil map. YaenpHas Terjaora napooOpa3oBaHHUs.
3aBUCHMOCTh TEMIIEPATYPhl KUIICHUS OT JaBJICHHUS.

Teépnoe teno. Kpucrammmueckne u aMmopHbIe Teaa. AHM30TPONUS CBOMCTB KPUCTAIIIIOB.

XKunkue kpuctamisl. CoBpemMeHHble Marepuanbl. IlnaBieHune m kpucramuzauus. Y IelbHas
Teriora miasnenus. Cyonumanus.

YpaBHeHUe TEII0BOro OanaHca.
TexHHUeCKHe YCTPOWCTBA M IMPAKTHYECKOE TPUMEHEHHE: TUTPOMETP U TICHXPOMETD,

KaJ10puMETp, TEXHOJIOINu MMOJTY4YCHHA COBPEMCHHBIX MaTrepuraiosB, B TOM YHUCIIC
HaHOMATCPUAJIOB, H HAHOTCXHOJIOT'UH.

Jlemoncmpayuu

CBoiicTBa HaCBIIEHHBIX TAPOB.

Kunenue npyu NOHMKEHHOM J1aBJICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habntonenue HarpeBaHus U IUIaBICHUS KPUCTANINYECKOrO BEIECTBA.
JleMoHCTpanust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, rabopamopmsie pabomul

N3mepenue oTHOCHTENBHON BIaKHOCTH BO3IyXa.

Pa3nen 4. DinexkTpoauHaMuKa
Tema 1. Dnekmpocmamuka

DnekTpu3anusa Tel. OJIEKTpU4ecKuil 3apsia. JlBa BHAAa SIEKTPUYECKUX 3apsi/ioB.
[IpoBoAHUKY, TUAIEKTPUKH U MIOTYIPOBOAHUKHU. 3aKOH COXPAHEHHUSI SJIEKTPUUECKOTO 3apsijia.

Bzaumopeiicteue 3apsigmoB. 3akoH Kymona. ToueuHbll  3JIEKTpUYECKHM  3apsij.
Onexkrpuueckoe mnone. Hanpsx€HHOCTh anekTpuyeckoro mnois. llpuHnun cynepnosuuuu
3JIEKTPUYECKUX MoieH. JINHUN HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

Pabora cun osnekrpocratrmueckoro mois. [lorennman. Pa3HOCTP  MOTEHIMAJIOB.
[IpoBOIHMKY U AUBIIEKTPUKH B JIEKTPOCTATUUECKOM ToJe. J(U3neKkTpuyeckas mpoOHUIaeMOCTb.

Onekrpoémkocth. KonnmeHncartop. DJIEKTpOEMKOCTh IIJIOCKOTO KOHIEHCATOpa. DHEPTust
3apsKEHHOI0 KOHJIEHCATopa.

TexHuyeckue ycTpoiicTBa M IMPaKTUUYECKOE NPHUMEHEHHUE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
ANIEKTpOCTaTUYEeCKas 3alllUTa, 3a3€MJICHHUE JJICKTPONMpPUOOPOB, KOHIEHCATOP, KOMHPOBAIBHBIM
anmapar, CTpyMHBII TPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHIUMN ACUCTBUS JIEKTPOMETPA.

BzanmopeiicTBrE HAANEKTPU30BAHHBIX TEL.



DIIEKTPUYECKOE T0JIE 3apSKEHHBIX TEll.

[IpoBOIHUKM B 3JIEKTPOCTATUYECKOM IIOJIE.

DJIeKTpOCTaTHYECKas 3allHTa.

JIMBIEKTPUKHU B DJIEKTPOCTATUYECKOM II0JIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IIJIOCKOTO KOHAEHcaTopa OT IUIOIAau IUIACTHH,
PAacCTOSIHUS MEXAY HUMH U TUIJIEKTPUYECKOU IIPOHUIIAEMOCTH.

DHeprus 3apsyKEHHOTr0 KOHAEHcaTopa.

Yuenuueckuii axcnepumenm, rabopamopmvie pabomoi

H3mepenne 371eKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmosannstit Inekmpuyeckuit mox. Toku 6 paznuunvix cpedax

DJIEKTPUYECKUM TOK. Y CIOBUS CYIIECTBOBAHUS 3JIEKTPUUECKOr0 ToKa. MICTOUHHMKHU TOKA.
Cuita Toka. [TocTOSHHBIN TOK.

Hampsoxkenne. 3akon Oma U1 ydacTKa LIETH.

DIIEKTpUYECKOE CONPOTHUBIICHHUE. VY nensHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBarenpHOE, MapauIeIbHOE, CMELIAHHOE COEIUHEHUE ITPOBOIHUKOB.

PaGora anekrpuueckoro Toka. 3akoH Jxoynsa—Jlenia. MomHoOCTh 31€KTPUYECKOro TOKa.

DNeKTPOABUKYIIASI CHJIa U BHYTPEHHEE CONPOTUBJICHUE UCTOYHHMKA TOKA. 3akoH OMa s
MOJTHOM (3aMKHYTOM) anekTpudeckoi rienu. Koporkoe 3aMbIkaHue.

DneKTpOHHAas MPOBOJAUMOCTD TBEPABIX METANIOB. 3AaBUCUMOCTb CONPOTHUBIICHUS METAJIJIOB
oT Temneparypsl. CBEpXIpOBOIUMOCTb.

DJIEKTpUYECKHUN TOK B BaKkyyMme. CBONCTBA IEKTPOHHBIX ITyYKOB.

[MonynpoBomuuku. CoOCTBEHHass W MpPHUMECHas MPOBOAMMOCTh IOIYIIPOBOJIHUKOB.
CgoiictBa p—Nn-niepexona. [TomynmpoBoIHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B PAacTBOpaXx M paciuiaBax »3JEKTPOJIUTOB. DIEKTPOIUTHUECKAs
JcconHaIus. JIEeKTPOIIn3.

DJIeKTpUYEeCKUil TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOATENbHBIN pa3psa. MonHus.
[Lnazma.

TexHu4eckue YCTpOWCTBA M IPAKTUYECKOE IIPUMEHEHHE: aMIepMeTp, BOJIBTMETD,
peocTaT, HUCTOYHMKM TOKa, OJIJIEKTPOHArpeBaTelbHbIE MPHOOPHI, 3IEKTPOOCBETUTEILHBIC
pUOOpbI, TEPMOMETP CONPOTUBJICHMS, BaKyyMHBIH IUOJ, TEPMHUCTOPbl U (OTOPE3UCTOPHI,
MOJIYIIPOBOJITHUKOBBIN TMO/1, TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIPSHKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS LWIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MIOIIEPEYHOr0 CEYEHUsl U MaTepHraa.

CwmenianHOEe COeTMHEHUE TIPOBOAHUKOB.

[Ipssmoe u3MepeHue 3IeKTpOoABMXKYIIEH cuilbl. KOpoTkoe 3ambIKaHME TajJbBaHMYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHETO COIPOTUBIICHMUS.

3aBUCHUMOCTb COIIPOTUBJICHHS METAINIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTE 3IEKTPOIUTOB.

HckpoBoit paspsia v IpOBOAUMOCTD BO3/1yXa.

OaHOCTOPOHHSSI IPOBOAUMOCTD AUOJA.

Yuenuueckuii skcnepumenm, nabopamopuule pabomuol

N3yueHue cMEmaHHOr0 COEIMHEHUS PE3UCTOPOB.

W3mepeHne  3IEKTPOJABMIXKYIIEHM CHJIBI HMCTOYHUMKA TOKa M €r0  BHYTPEHHErO
COIPOTUBIICHUS.



Hab6mronenue anexrpomusa.

MesknpeaMeTHbIe CBA3H

N3yyenue kypca ¢uszuku 06a3oBoro ypoBHsS B 10 Kimacce OCYIIECTBISICTCS C YYETOM
COJZIEP)KATENbHBIX MEXIPEIMETHBIX CBSI3€ € KypcaMH MaTeMaTUKW, OWOJIOTMH, XUMHH,
reorpauu U TEXHOJIOTHH.

Mescnpeomemnusie nouwsimus, CBS3aHHBIE C W3YYEHHEM METOIOB HAyYHOrO IMO3HAHMUSA:
SBJICHUE, HAy4YHbI (akT, rumoresa, (pu3myeckas BeIMUYMHA, 3aKOH, TeOopus, HaONIOJEHUE,
HKCIIEPUMEHT, MOICITMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHHe CUCTEMbl YpaBHEHMH, JuHeWHas ¢yHKuus, napadona,
runepoona, ux rpaguKu U CBOWCTBA, TPUTOHOMETPUYECKHE (DYHKIIMH: CHHYC, KOCHHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HX IPOEKIUU Ha OCH
KOOpJMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: mexanuyeckoe ABIKEHHE B JKUBOW mpHpoze, Tuddy3us, 0cMOC, TEII000OMEH
KUBBIX OPraHU3MOB (BU[IbI TEIUIONEPEIadyH, TEIJIOBOE PABHOBECHUE), FIEKTPUUECKUE SIBJICHUS B
YKABOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOSCHHE aTOMOB U MOJIEKYJ, MOJIb BEIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TeN, JKUAKOCTEH W Ta30B, JJIEKTPHUECKUE
CBOICTBA METAJJIOB, SJIEKTPOIUTHYECKAS JUCCOIUAIINS, TATbBaHUKA.

T'eoepagpus: BNaxHOCTh BO3/yXa, BETPHI, OApOMETpP, TEPMOMETP.

Texnonoeus: npeodpazoBaHuE IBUKEHUI C MCIONB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TEXHUKE, TOAIIUITHUKH, WCIONb30BaHUE 3aKOHA COXpaHEHHsI HMMITyJbCca B TEXHHKE (pakera,
BOIOMET M JIpyrue), JIBUraTellb BHYTPEHHErO CropaHus, MmapoBas TypOuHa, OBITOBOM
XOJOJWIbHUK, KOHIAUIIMOHEP, TEXHOJIIOTUU MOMyUYEHUsI COBPEMEHHBIX MaTEepHalloB, B TOM YHCIIE
HAaHOMATEepPHaJIOB, W  HAHOTEXHOJIOTMH,  JJEKTpOCTaTH4yecKas  3alluTa,  3a3eMJICHUE
JEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TMPUHTEpP, JJIEKTpPOHArpeBaTelbHble IMPUOOPHI,
3JIEKTPOOCBETUTEbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. JjexkTpoguHaMuKa

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKYUA

[locrossHHBIE MarHuThl. B3auMmonelcTBUE IOCTOSHHBIX MarHuTOB. MarHuTHOeE IIOJIE.
Bekrop maruuTHON MHAYKUMH. [IpUHIMI CyleprIo3uLMY MarHUTHBIX ITOJIeH. JIMHUKM MarHUTHON
nHAyKuuy. KapTuHa ATMHUNA MarHUTHOM MHAYKIIUH M1OJISI HOCTOSIHHBIX MArHUTOB.

MarautHoe 1ojie NpOBOAHMKA C TOKOM. KapTMHa JNMHMM MHAYKIIMM MAarHUTHOTO IOJS
JUIMHHOTO MPSIMOrO IPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJIHHUKA, KAaTYIIKH C TOKOM.
OmneiT Opcrena. BzanMmopeiicTBre MPOBOAHUKOB C TOKOM.

Cuiia Amniepa, €€ MOZlyJlb U HalpaBJICHUE.

Cuna Jlopenna, e€ MoAynab W HampaBiieHHe. JIBWKEHHE 3apsHKEHHOM YacTHIBI B
OJTHOPOJHOM MarHutHoM nose. Pabora cuiel Jlopenua.

SIBneHne HneKTpOMarHuTHOM WHAYKIMHM. [IOTOK BeKTOpa MAarHUTHOM WHIYKLUU.
ONeKTpOABMKYILAsI CUJla UHIYKIUHU. 3aKOH JIEKTpOMarHuTHON uHAyKuuu dapanes.

BuxpeBoe siiekTpuueckoe Mosie. DIEKTPOABMKYIIAs CUiIa HHAYKIUU B IPOBOJHUKE,
JBUKYIIEMCS IOCTYIIATEIbHO B OJHOPOIHOM MAarHUTHOM II0OJI€.

[IpaBuiio Jlenua.

WNHaykTUBHOCTS. SIBI€HME CAaMOMHAYKIMU. DJIEKTPOABMIKYILAS CHJIa CAMOUHTYKIUH.



DHeprusi MarHUTHOT'O OISl KaTYLIKU C TOKOM.

DNEeKTPOMarHuTHOE IOJIE.

TexHnuyeckne ycTpolcTBa M MPAKTHUYECKOE MPUMEHEHHE: TIIOCTOSHHBIE MarHUTHI,
3JIEKTPOMArHUThl, AJIEKTPOIBUTaTENb, YCKOPUTEIHN 3JIEMEHTAPHBIX YaCTUL, MHAYKIMOHHAS NI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE PNIEKTPOHHOr O MMyYKa MAarHUTHBIM IOJIEM.

JIvHUM MHIYKIIMY MarHUTHOTO TTOJIS.

B3aumoneicTBue 1ByX MPOBOJHUKOB C TOKOM.

Cuta Amriepa.

Jenictere cuibl JIopeHIIa Ha MOHBI YIEKTPOJIUTA.

SIBiieHUE PNEKTPOMArHUTHOM UHAYKIUH.

IIpasuiio JleHna.

3aBUCHUMOCTb AJIEKTPOABIDKYILEH CHIIBI UHAYKIIMH OT CKOPOCTH M3MEHEHUS MarHUTHOIO
MIOTOKA.

SIBieHure caMOUHTYKIUH.

Yuenuueckuii sxkcnepumenm, rabopamopmvie pabomoi

N3ydyeHre MarHUTHOTO OIS KaTYIIKU C TOKOM.

WccnenoBanue neiicTBUS MOCTOSIHHOI'O MarHUTa Ha PaMKy C TOKOM.

UccnenoBanue siBIEHUS 371€KTPOMATHUTHON MHAYKIIUU.

Pazgen 5. Kone6anusi u BOJITHBI

Tema 1. Mexanuueckue u 31eKMpPOMaAZHUMHbIE KOJICOAHUS

Konebarenbnass cucrema. CBOOOMHBIE MexaHWueckue konebanus. [apMoHmuUeckue
koneOanus. Ilepmon, dacrora, amrmutyaa W ¢asza konebanuid. [IpyXKWHHBII MasSTHHK.
MaremaTrueckuii MasTHUK. YpaBHEHHE TapMOHHMUYECKHX KojeOaHuil. IIpeBpamienue sHepruu
IIPY TaPMOHUYECKHUX KOJIeOaHUSX.

Konebatenbubiii koHTyp. CBOOOIHBIE 3JEKTPOMAarHUTHBIE KojleOaHUS B HACAIbLHOM
KonebaTelnbHOM KOHType. AHAJIOrMs MEXJy MEXaHWYeCKUMH U  3JEKTPOMarHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHUs PHEPTHU B UJICAIBHOM KojeOaTelbHOM
KOHTYPE.

[IpencraBnenue o 3aTyxamoIux KoneOaHUsSX. BrIHyX/IeHHbIE MeXaHUYECKHE KoyieOaHUs.
Pe3onanc. BeiHyX/1€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHuUs.

[lepemennsblii Tok. CHHYCOUIANIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOIO TOKA.
AMIUIUTYAHOE U JIEHCTBYIOIIEE 3HAUEHUE CUIIbI TOKA W HAIIPSIKEHMUSL.

Tpanchopmartop. IlpousBoacTtBo, mepegadya U HOTpeOICHHE 3IEKTPUUYECKOM SHEPruu.
DKOJOrMYeCcKUe PHUCKU TMpU MHPOU3BOACTBE 3JieKTposHepruu. KynbpTypa wucnonb3oBaHus
3JIEKTPOIHEPTHH B TOBCEAHEBHOM JKU3HMU.

TexHu4ecKkue yCTpOWCTBA M IPAKTHYECKOE IIPUMEHEHHE: DJJIEKTPUYECKUHA 3BOHOK,
TeHepaTop NEPEMEHHOIO TOKA, IMHUU JIEKTPOIEpeaay.

Jlemoncmpayuu

HccnenoBanue napamMerpoB KonedaTeabHON CUCTEMBI (IPYKUHHBIN WM MaTeMaTH4eCKUN
MasITHHK).

HaGmoienue 3aTyxaromux KoieOaHui.

HccnenoBanre CBOMCTB BIHYKIECHHBIX KOJICOaHUH.

Hab6mntonenue pezonanca.



CBOOOAHBIC AIIEKTPOMArHUTHBIE KOJICOAHHUS.

OcuumnorpaMmsl  (3aBUCUMOCTH  CHJIBIL  TOKa W HAMNPSOKEHUST OT BPEMEHH)  JUIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3onanc npu mocnenoBaTelbHOM COEIMHEHUM PE3UCTOpPA, KAaTYIIKH WHJIYKTUBHOCTU U
KOH/IeHCaTopa.

Monenb TUHUY 3JIEKTPOIIEPEIaUH.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomol

HccnenoBanue 3aBUCUMOCTH TEpUOA MAJIBIX KOJIEOaHUM Tpy3a HA HUTH OT JAJUHBI HUTH U
Macchl Tpys3a.

WccnenoBanne mnepeMEHHOro TOKa B I€NM M3 IOCIEJOBATEIBbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTYIIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

Mexanuueckue BOJHBI, ycloBUs pacnpocTpanenus. [lepuoa. CkopocTh pacnpocTpaHeHust
u panuHa BonHbL. [lomepeunble u mpononbHble BoOJHBL MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ poMKocTh 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMarHUTHHIE BOJIHBI. YCIIOBUS HU3JyYEHHs 3JIEKTPOMAarHUTHBIX BOJIH. B3anmuas
opueHtauust BekTopoB E, B, V B snektpomarautHoi BonHe. CBOWCTBA 3IEKTPOMATrHUTHBIX
BOJIH: OTpa)X€HUE, NpesioMyieHue, noispusanus, audpaxuus, uHrepdepenius. CKOpoOCTh
3JIEKTPOMArHUTHBIX BOJIH.

[[Ixama >MeKTpOMarHUTHBIX BOJH. [IpuMeHeHHEe SJIEKTPOMArHUTHBIX BOJH B TEXHUKE
ObITY.

[TpuHIMIIBI paAHOCBA3H U TeNeBUAeHUS. Paanonokanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPY>KAIOLIEN CPEJIbl.

TexHuyeckue ycTpoicTBa M MPAaKTHUECKOE NMPUMEHEHHUE: MY3BbIKAIbHBIE WHCTPYMEHTHI,
yIBTPa3BYKOBasi JAMAarHOCTUKA B TEXHUKE U MEIMIIMHE, pajap, paauoNpUEMHUK, TEIEBU30p,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

OO0pazoBaHue 1 pacIpoCTpaHEeHUE MOMEPEYHBIX U MPOIOIBLHBIX BOJH.

Koneo6:mromeecs Te10 kak HCTOUHUK 3BYKa.

Habmtoienue orpaskeHus: U MPeIoMIICHHS] MEXaHUYEeCKUX BOJH.

Hab6monenue natepdepeHny u Aupakiini MEXaHUIECKUX BOJTH.

3BYKOBOM pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOH M YacTOTOMN
KoneOaHui.

HccnenoBanue CBOMCTB  AJIGKTPOMArHUTHBIX  BOJIH:  OTpPa)KeHHE, IPEIOMIICHUE,
ToJIsIpU3aIus, TUQpakius, HHTEpdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHeliHOe pacpOCTpaHEHHUE CBETA B OJTHOPOJIHOM cperie.
JIyud cBeta. ToueuHbIld HCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKkOHbl OTpakeHHsI cBeTa. [locTpoeHue H300pakeHUIl B IMIOCKOM
3epKaje.

[Ipenomnenue cBera. 3akoHBI TPEOMJICHUS CcBeTa. AOCOJIOTHBIM  TIOKa3aTelb
npenomienus. IlonmHoe BHyTpeHHee oTpaxeHue. IIpenenbHbI yroa IIOJHOIO BHYTPEHHErO
OTpa’KEHUS.

Hucnepcus ceera. CinoxxHbIi cocTaB Oenoro ceera. L{Ber.



CobOuparomuie W pacceuBarome JWUH3bL. ToHKas JmH3a. DOKYCHOE pPacCTOSHHE U
ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHne n300pakeHuii B COOMPAIONIUX U PAaCCEUBAIOIINX
nuH3ax. @opMyra TOHKOW JTUH3bI. Y BEJTUYEHUE, TaBaEMOE JIMH30M.

[Ipenensl TPUMEHUMOCTH TEOMETPUUECKON ONTHUKH.

BonnoBas ontuka. Wutepdepenmus cBera. KorepeHTHble HMCTOYHHMKH. Y CIOBUS
HaOJIOIEHUST MAKCHMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTHHE OT IBYX CHH(A3HBIX
KOI'€pEHTHBIX UCTOUYHUKOB.

Hudpakius  cBera. JudpakunonHas pemérka. YciaoBue HAOIIOACHUS —TIIABHBIX
MaKCHMMYMOB IIPU MaIEHUU MOHOXPOMAaTHUECKOT0 CBETa Ha AU(PAKIMOHHYIO PEHIETKY.

[Tonsipusanus ceera.

TexHuueckue yCTpOWCTBA M IPAKTHMYECKOE NPUMEHEHHME: OYKH, Jyma, Qoroammapar,
MPOEKLUMOHHBIA ammapar, MHUKPOCKOI, TEJECKON, BOJIOKOHHAs ONTHKA, Au(pakiroHHAas
peleéTKa, IOIApOU.

Jlemoncmpayuu

[IpsimMonuHeEHOE pacHpOoCTpaHEHUE, OTPaKEHUE M NpeIoMieHHe cBeTa. OnTuueckue
MPUOOPBHI.

[Tonnoe BHyTpeHHEE OoTpaxeHue. Moiens CBETOBOAA.

UccnenoBanue cBOHCTB N300pakeHUI B TMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOMa.

Habmtonenue unrepdepenuuu cera.

Hab6monenue nudpakiuu cBera.

Habmonenue nucnepcuu cBera.

[Tonmy4yenue cnekTpa ¢ MOMOLIbIO TPU3MBI.

[Tony4yeHnue criekTpa ¢ TOMOLIbIO TU(PPAKIIMOHHON PEIIETKH.

Habmonienue nonsipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul

N3mepenne nokazarens NpeaoMIEHUs CTEKIIa.

Wccnenoanue cBONCTB N300pakeHUH B JTMH3aX.

Habmtonenue nucnepcuu cBera.

Pa3nesn 6. OcHOBBI crielIHAIbHON TEOPHH OTHOCHTEIBHOCTH
['paHubl NPUMEHUMOCTH KJIACCUYECKOM MexaHukH. [locTynarel cnenuanibHOW TEOpHUH
OTHOCHUTCIIbHOCTH HWHBAPUAHTHOCTL MOAYJSA CKOPOCTH CBC€TA B  BaKYYMC, MMPUHIHAIT
OTHOCUTEIBHOCTH DUHINTEHHA.
OTHOCHUTENILHOCTE OOIHOBPEMCHHOCTHU. BaMeI[JIeHI/Ie BpPCMCHHU U COKpPAIICHUC NJINHBI.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHUIIBL.
CBs13b Macchl C HEPTrUel U UMIYIBCOM PENSITUBUCTCKON YaCTHUIbl. DHEPrUs MOKOS.

Pasnen 7. KBantoBas pusuka
Tema 1. dnemenmaol K6AHMOGOU ONMUKU
®oronbl. @opmyna [lnanka cBs3u sHEPruu POTOHA C €r0 YACTOTOM. DHEPIrUsl U UMIYIIbC
¢oroHa.
OtkpoiTne u wuccienoBanue ¢oroddpdexra. Ombitet A. I'. CromeroBa. 3akoHBI
¢doroaddekra. Ypasuenue DitHmreitna aus pororddekra. «KpacHas rpanuna» gorospdexra.
Hasnenune cBera. Onwite [1. H. JIcOGenena.
XHUMHUYECKOE EHCTBUE CBETA.



TexHuyeckne ycTpoilcTBa M NpaKTHUECKOE MPUMEHEHHE: (OTOAIEMEHT, (POTONATUHK,
COJHEeuHasi OaTrapesi, CBETOHO/I.

Jlemoncmpayuu
®oT03(QeKT Ha YCTaHOBKE C ITUHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHemHero (porodddekra.
Cseronuopn.

Conneunas Oatapest.
Tema 2. Cmpoenue amoma
Monens atroma Tomcona. OnsiTel Peszepdopna mo paccesHuto o -uactuu. IlnaHerapHas
Mozenb atoMa. [loctynarel bopa. U3nyuenne u norsouieHre GOTOHOB MpU MEPEXO/E aToMa C
OJHOIO YypOBHS DSHEpPruu Ha apyrod. Buapl cnexkrpoB. CnexkTp ypoBHEH SHEprum aroma
BOZOPOJA.
Bonnossle cBolicTBa yactull. Bonuel ne bpoiinsa. KopnyckynsipHO-BOJIHOBOW Tyaan3M.
CHOHTaHHOE U BBIHYKJEHHOE U3IIyYEHHE.
TexHu4eckrue YCTpOWCTBA M IMPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIA aHAIU3
(criekTpockoIt), Ja3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Monens onbita Pezepdopra.
Omnpenenenre AMTUHBI BOJIHBI JIazepa.
Habmronenue nuHeHyaTbIX CIEKTPOB U3IYUYECHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomel
Hab6mronenue nmuHE9aToro cnekrpa.
Tema 3. Amomnoe sa0po
OKCIIEpUMEHTBI,  JOKAa3bIBAIOIIME  CIOXKHOCTh CTpOCHHA  sjpa. OtkpeiTHE
panuoaktuBHOCTH. OmBITH Pezepdopaa mo onpeneneHuio coctaBa paJioakTUBHOTO U3ITyYCHHS.
CaoiictBa anba-, 6era-, raMmMma-u3nydyeHus. BiusHue painoakTHBHOCTH HA KHUBbIE OPraHU3MBbI.
OtkpbiTue TpoToHa M HeWTpoHa. HyxionHas mogmens sanapa ['eitsendepra—lBaneHko.
3apsn anpa. Maccosoe uncio sapa. M3oromnsl.
Anbda-pacnaz. DIEKTpOHHBIA M TO3UTPOHHBIN OeTa-pacmaa. ['amma-u3znydeHue. 3aKoH
paZinoaKTUBHOIO pacnaja.
DHeprus CBsI3U HYKJIOHOB B sipe. Snepubie cuibl. JledekT maccor spa.
SnepHble peakuuu. JleleHre U CUHTE3 SAEP.
SAnepupiii  peaktop. TepmosimepHbii cuHTe3. [IpoOiaeMbl M TEPCHEKTHUBBI  SIIEPHOM
SHEPreTHKU. JKOJIOTNYECKUE ACTIEKTHI ACPHON SHEPTETUKH.
OnemeHTapHble YacTULBl. OTKPBITHE O3UTPOHA.
MeTtop! HaOIOIEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHII.
dyHnaMeHTaIbHbIE B3aUMOAEHCTBH. ENMHCTBO (pU3NUECKO KapTUHBI MUPA.

TexHuueckre ycTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMeTp, Kamepa BuibcoHa,
SJICpHBIN peakTop, aToMHasi Obomoa.

Jlemoncmpayuu

Cy€TynK MOHU3UPYIOIIUX YACTHUII.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
HccnenoBanue TpekoB yacTHIl (TI0 TOTOBBIM oTorpadusm).

Pa3nen 8. DiieMeHTHI aCTPOHOMHUM U ACTPOPU3UKHU



Otanbl  pa3BUTHS  acTpoHOMHMH. lIpuknagHoe W MHPOBO33PEHYECKOE 3HAYECHUE
aCTPOHOMHUM.

Bun 3Bé3anoro He6a. Co3Bes3nus, ipkue 3BE3/1bI, MJIAHETHI, UX BUIUMOE JIBHKEHUE.

ConnedHas cucrema.

Connue. ConHe4yHass akTUBHOCTh. Mcrounuk sHepruu ConHila W 3BE3M. 3BE3IbI, HUX
OCHOBHBIE XapaKTePUCTUKHU. Jluarpamma «CHEKTPaTbHBIA KJIacC — CBETUMOCTBHY». 3BE3MbI
[JIABHOM T1OCJIEIOBATEIBbHOCTH. 3aBHCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE31 TJIABHOM
rocJieIoBaTeIbHOCTH. BHyTpenHnee cTtpoenue 3BE3A. COBpPEeMEHHBIC TIPEACTABICHUS O
MIPOUCXOKIEHUH U 3BOOLMK CONTHLA U 3BE3]T. DTallbl )KM3HU 3BE3L.

Mineunsiii [Tyts — nHama [Manaktuka. [onoxxenue u nemwxenne Comuna B ['anaktuke. Tumbl
rajiakTuk. Paguoranaktuky u xBa3zapsl. UEpHBIE ABIPHI B sApax rajJakTHK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa06ma. PaszGeranme ramaktuk. Teopwus
bonpuioro B3peiBa. PenukroBoe usnydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie npobieMbl acTpOHOMUHU.

Yuenuueckue nabnooenus

HabGmronenuss HEBOOPYKEHHBIM TJIa30M C MCIOJIb30BAaHUEM KOMITBIOTEPHBIX MPHIOKCHUIN
JUIS OTIpe/IeNICHUS MOJIOKEHHsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO /1aTy: OCHOBHBIE CO3BE3/IUS
CeBepHOro nonymapus 1 sipkue 3BE3/bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Maeunoro [lyrtu.

Oobo0marmee NOBTOPEHNE

Ponb ¢u3WKu u acTpOHOMUU B JKOHOMHYECKOH, TEXHOJIOTMYECKOH, COIMAbHOW U
ITUYECKON cdepax HeATEIbHOCTH 4YelloBeKa, pOjib W MeCTO (U3UKM U acTPOHOMHH B
COBPEMEHHOW HAy4YHOM KapTUHE MHpa, pPOIb (PHU3HUUYECKOW TeOopHuH B (OPMHPOBAHUU
Mpe/ICTaBIeHU 0 GU3NYECKOM KapTHHE MUPA, MECTO (PU3NUECKON KapTHHBI MUpPA B OOILEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX MPEJICTABICHUN O PUPOJIE.

MexnpeaMeTHbIEe CBS3H

Nzyuenmne xypca ¢usukn 6a3zoBoro ypoBHsS B 11 Kiacce oCymIecTBISIETCS € Yy4ETOM
COJIEPKATENbHBIX MEXIPEIMETHBIX CBSI3ed € KypcaMH MaTeMaTHK{, OWMOJOTHH, XHUMUH,
reorpauu U TEXHOJIOTHUHU.

MedsicnpeOomemuuvle nowsimusi, CBSI3aHHBIE C W3YYEHHEM METOJOB HAy4YHOT'O IO3HAHUSA:
SBJICHHE, Hay4YHbI (akT, TUMOTEe3a, (U3MUecKas BEJIMYMHA, 3aKOH, TEOpHs, HaOJIOJCHHE,
SKCIIEPUMEHT, MOICIMPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl ypaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIMH: CHHYC,
KOCHUHYC, TAHTE€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKJIECTBO, BEKTOPHl U HX
MPOEKLIMM HAa OCH KOOPJAWHAT, CIOXKEHHE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX (DYHKIIMIA,
MIPU3HAKU TTOI00MS TPEYTOJILHUKOB, OMPEICNICHNE TIIOMAU TIOCKUX PUryp u o0béma Tel.

buonocus: snekrpuveckue SBICHHUS B KUBOW MPUPOIE, KoieOaTeNbHBIC IBUKEHHUS B
JKUBOW TPHUPOJIC, ONTHUYECKUE SIBJICHUS B JKUBOM MPUPONE, NEHCTBHUE paJMAIlMHd Ha >KUBBIC
OpraHu3MBbl.

Xumusi: CTpoeHHWE aTOMOB WM MOJIEKYJ, KPUCTAJUIMYECKash CTPYKTypa TBEPIBIX Te,
MEXaHHU3MbI 00pa30BaHUs KPUCTATUIMYECKON PEIIETKY, CTIEKTPAIbHBIN aHATIH3.

l'eocpagpusa: MarHuTHBIE TIOTIOCA 3€MIIM, 3aJIe)KM MarHUTHBIX pyZ, (GoTochEMKA 3€MHOM
MMOBEPXHOCTH, MPEACKA3AHNE 3EMIIETPSICCHU.



Texnono2us: MTUHUM DJIEKTpOIEpeNad, T€HEPaToOp MEPEMEHHOIO TOKA, JJIEKTPOJBUIATEINb,
WHAYKIMOHHAs TIeYb, pajap, paauolnpHEMHUK, TENEeBU30p, aHTeHHA, Tenedon, CBY-meus,
IIPOEKIIMOHHBIH anmnapar, BOJOKOHHAs ONTHKA, COJTHEYHas OaTapest.



IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUAA

OcBoenne yueOHOro mpenmera «®u3nka» Ha YpOBHE CpEIHEro OOIIEro oOpa3oBaHUs
(6a30BBIf  ypOBEHB) JIOIDKHO  OOECHEYHTH  JOCTHKCHHE  CICIYIONIUX  JIMYHOCTHBIX,
METanpeIMETHBIX U MIPEIMETHBIX 00pa30BaTEIbHBIX PE3YIIbTATOB.

JIMYHOCTHBLIE PE3YJIbTATHBI

JIm4HOCTHBIE pe3yJbTaThl OCBOEHUSI yuyeOHoro mnpeamera «Duszmka» IOIKHBI OTpa’kaTh
TOTOBHOCTh M CIOCOOHOCTH OOYYAIOMIMXCSI PYKOBOJICTBOBAThCA C(HOPMUPOBAHHON BHYTpEHHEH
NO3ULMEH JMYHOCTH, CHUCTEMOM IIEHHOCTHBIX OpPUEHTAlWW, IO3UTUBHBIX BHYTPEHHUX
yOeXIEHUM, COOTBETCTBYIOIIUX TPAAUIIMOHHBIM I[EHHOCTSIM  POCCHHCKOro  OOIIECTBA,
pacIIMpEeHUE KU3HEHHOTO OIbITa U OMNbITa JIEATEIbHOCTH B IMPOIECCE peaTu3alii OCHOBHBIX
HaIpaBJIeHUW BOCMTUTATEIHLHOU JIEATEILHOCTH, B TOM YHCJIE B YaCTH:

1) rpamaaHCcKOro BOCIUTAHMS:

cOPMUPOBAHHOCTh  IPAXAAHCKOW MO3MIMH  OOydaroIlerocs KaKk aKTUBHOIO U
OTBETCTBEHHOT0 4JIeHa POCCHICKOro 00IeCTBa;

OPUHATHE TPAJUIIMOHHBIX OOILIEYEIOBEUECKMX T'YMaHHUCTHUECKUX U JIEMOKPATHYECKUX
IIEHHOCTEI;

TOTOBHOCTh BECTH COBMECTHYIO JESTEIBHOCTh B HMHTEpecax TpakJaHCKOTro oOIIecTBa,
y4acTBOBaTh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHU3allly;

YMEHUE B3aUMOJCHCTBOBATh C COIUAIbHBIMM HHCTUTYTAaMH B COOTBETCTBUU C UX
(YHKIUSMU ¥ HA3HAUYCHUEM;

TOTOBHOCTh K TYMaHUTapHOM U BOJIOHTEPCKOM AESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS

c(hOPMUPOBAHHOCTh POCCUMCKON TPAXKIAHCKON HICHTUYHOCTH, TaTPHUOTH3MA;

LIEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM POCCHUCKUX
y4EHBIX B 00JIaCTH (PU3MKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMUS, ITUYECKOT O IIOBEACHUS;

CIOCOOHOCTH OILIEHHWBATh CUTYAIMI0 U MPUHUMATh OCO3HAHHBIE PEUICHHS, OPHEHTUPYSCh
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHCJIE B JEATEILHOCTH YUEHOTO;

OCO3HAHUE JIMYHOT'0 BKJIaJia B IOCTPOEHUE YCTOWYUBOTO OYAYIIETro;

4) 3cTeTHYECKOr0 BOCIIMTAHUSI:

3CTETUYECKOE OTHOILICHHE K MUPY, BKJIIOYAsi 3CTETUKY HAYYHOIO TBOPYECTBA, PUCYILETO
(hu3mIeCcKOil HayKe;

5) Tpy10BOT0 BOCTIMTAHUSI:

UHTEpEC K pa3NIuyHbiM cdepamM NpoPecCHOHAIBHON JAeATEeIbHOCTH, B TOM YHCIE
CBS3aHHBIM C (U3MKOW W TEXHUKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBIOOP OymyIei
npodeccuu U peain30BbIBaTh COOCTBEHHbBIE )KU3HEHHbIE TJIaHbI,

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa3oBaHUIO M caMOOOpa30BaHHIO B 00JacTH (DM3HWKHU Ha
NPOTS)KEHNUU BCEH JKU3HU;

6) IKOJIOrHYECKOr0 BOCTIUTAHUS

c(hOPMUPOBAHHOCTh JKOJOTUYECKOW KYJIBTYPhl, OCO3HAaHWE TI00AIBHOrO Xapakrepa
9KOJIOTUYECKUX MPOOIIEM;



IJJAHUPOBAHUE M OCYIIECTBICHHUE JIEUCTBUI B OKPYXAIOIIEH Cpelie Ha OCHOBE 3HAHUSA
LIeJIE YCTOMYMBOIO Pa3BUTHS YEIOBEYECTBA;

pacllupeHre OmbITa JAESATEIbHOCTH HKOJOrMYECKOM HAIpPaBJICHHOCTH Ha OCHOBE
MMEIOIIUXCS 3HAHUM 110 PHU3UKE;

7) HEHHOCTH HAYYHOTO MO3HAHMA:

cOPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIONIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHA (HU3HUYECKON HAYKH;

OCO3HAHUE IICHHOCTH HAYYHOU JIEATSIHOCTH, TOTOBHOCTh B MPOIECCE U3YUCHUsST (U3HKH
OCYIIECTBJISATh MPOEKTHYIO M MCCIIEI0BATENBCKYIO IEATEIbHOCTh MHANBUIYAJIbHO U B TPYIIIIE.

METAIIPEJMETHBIE PE3YJIBTATHI

IMo3HaBaTe/IbHBbIE YHHMBEPCAJIbHBbIE YUeOHbIE AelcTBHS
ba3zoBble JJoruueckue aeicTBUs:

CaMOCTOSTENLHO (OPMYJIMPOBATh W aKTYaJIM3UPOBaTh TMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OIIPENIEIIATH 1ICNN ACITEeIbHOCTH, 3aaBaTh IAPAMETPhl M KPUTECPHH UX JIOCTHIKCHHUS;

BBISBJISITH 3aKOHOMEPHOCTH M MIPOTUBOPEUHS B pACCMATPUBACMBIX (DU3MYECKHX SBICHUSIX;

pa3pabaThIBaTh TUIAH PEIICHUS MPOOJIEMBI C YUETOM aHAIM3a MMEIOIIUXCS MaTePHATbHBIX
Y HEMATEePUATBHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTh, OLICHUBATh COOTBETCTBHE PE3yJIbTATOB IICIISM,
OILICHUBATh PUCKH TOCIIC/ICTBUH JCATEITHHOCTH;

KOOPAMHHUPOBATh U BBHINOIHATH pPabOTy B YCIOBHUSX pEalbHOrO, BUPTYAIBHOTO H
KOMOWHHPOBAHHOT'O B3aMMOICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIUICHUE MPU PEIICHUH KU3HEHHBIX TPOOIIeM.

ba3oBble Hcciie10BaTeIbCKHE TeHCTBHSA .

BJIQJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIFOYEBBIMHU TOHSATUSMU M METOJaMHU (U3HUYECKOU
HaYKH;

BJIQJICTh HABBIKAMH Y4eOHO-HCCIIETOBATEIBCKOW W MPOSKTHOW NEATEIBHOCTH B OOJIACTH
(U3HKH, CTOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIIBHOMY TTOMCKY METOJIOB PELICHHS 3a/1a4
(hU3HUECKOro coAepKaHus, MPUMEHCHHIO Pa3IMIHBIX METO/IOB ITO3HAHUS;

BJIQJIETh BHJAMU JESITENBHOCTH IO TOJNYYEHHIO HOBOTO 3HAHMS, €r0 HHTEPIpETaIuH,
MpeoOpa3OBaHNUI0 M TPHMCHCHUIO B PAa3IMYHBIX YYCOHBIX CHUTYallUSIX, B TOM YHCJIEC TpH
CO3/IaHUU y4EOHBIX MTPOEKTOB B 001aCTH (DU3HKHY;

BBISBJISITh TMPUIMHHO-CIICJACTBCHHBIC CBS3W W aKTyaJU3WpPOBAaTh 3aJady, BBIIBUTATh
TUNOTE3y €€ pelIeHUs, HAXOAWTh AapryMEHThl [JIsl JIOKa3aTelbCTBa CBOUX YTBEPIKICHUH,
3aJlaBaTh MapaMEeTPbl ¥ KPUTECPHH PEIICHUS;

AQHAIM3WPOBATh TIONYYCHHBIE B XOJC pEIICHHUS 3aJaddl  pPe3ybTaThl, KPUTUYECKU
OLICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH K3MEHEHHUE B HOBBIX YCIIOBHUSX;

CTaBUTh W (POPMYIHPOBATH COOCTBEHHBIC 33a/1a4ll B OOpPA30BATEIILHON JESATEIHLHOCTH, B
TOM YHUCIIC IPU U3Y4CHUU DUBUKH;

JTaBaTh OIEHKY HOBBIM CHTYAI[UsM, OIECHUBATh IPUOOPETEHHBIN OIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUYECKYIO 00JIaCTh )KU3HEACATEIbHOCTH;

YMETh HHTEIPUPOBATH 3HAHUS W3 Pa3HbIX IPEIMETHBIX 00JIacTei;

BBIIBUTATh HOBHIE UJIEH, PEAIAraTh OPUTHHAIIBHBIC TOAXO0/IbI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 331a4H, JIONYCKAOIINE ATbTCPHATUBHBIC PCIICHUS.



PatGora ¢ undopmaumeii:

BJAJCTh HABBIKAMH NONXY4YeHHUs MH(opManuu (U3NUIECKOro COAEPIKaHUS U3 MCTOUYHHKOB
pPa3HbIX THIIOB, CAMOCTOATEIHFHO OCYIIECTBISATH MOWCK, aHAIW3, CHCTEMAaTH3AlHUI0 M|
MHTEPIpPETANIO HH()OPMALIUY PA3TUYHBIX BUAOB U ()OPM IIPEICTABICHHUS;

OLICHMBATh JJOCTOBEPHOCTH MH(OpMAIINH;

UCTIONIb30BaTh CpeACTBa HWH(POPMALMOHHBIX W KOMMYHUKAIMOHHBIX TEXHOJIOTMHA B
pelIeHNH KOTHUTHBHBIX, KOMMYHUKATHBHBIX M OPTraHM3alMOHHBIX 3a1ad C COOJIIOJCHUEM
TpeOOBaHUI SPrOHOMUKH, TEXHUKH O€30IaCHOCTH, TUTUEHBI, PECYpCOCOEPEKEHHsI, IPABOBBIX U
STHUUYECKUX HOPM, HOPM MH(OPMALIMOHHOM 0€30MacHOCTH;

CO3/IaBaTh TEKCTHl (PU3UYECKOTO COJEpKAaHHWS B PA3IUYHBIX Qopmarax ¢ YIETOM
Ha3HaueHUs WHGPOpPMALMU U LEJIEBOM ayAWTOpPUH, BBHIOMpas ONTHUMAJIbHYIO (QopMmy
MIPEACTABICHNS M BU3YITH3ALUH.

KoMMyHnKaTHBHBIE YHUBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUA:

OCYIIIECTBISATH OOIICHHE HA YPOKax (DU3MKHU M BO BHE-YPOUHOU JEATEILHOCTH,

pacro3HaBaTh MPEANOCHUTKH KOHPIUKTHBIX CUTYallUi U CMSATYATh KOH(DIUKTHI;

pPa3BEPHYTO W JIOTMYHO H3J1aratb CBOIO TOYKY 3pPEHHUS C HCIIOJIb30BAHUEM SI3BIKOBBIX
CPEJICTB;

MOHUMATh ¥ UCIIOJI30BaTh MPEUMYIIECTBA KOMAaHIHON U MHINBUIYaIbLHON paOOThI;

BBIOMpaTh TEMATUKy U METOIbl COBMECTHBIX JACUCTBHM C Y4ETOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ[0T0 4jeHa KOJUIEKTHBA;

MPUHUMATD 1I€JIM COBMECTHOM JAESTEeNIbHOCTH, OpPraHU30BbIBATH M KOOPJIMHUPOBATH
JNEUCTBUA TO €€ JOCTH)KEHHUIO: COCTAaBJATh IJIaH ACHCTBHM, paclpelessiTh POJd C Y4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh PE3yJIbTaThl COBMECTHON PadOTHI;

OLIEHMBATh Ka4€CTBO CBOETO BKJIAJa M KaXKJIOr0 y4acTHHKA KOMaH/bl B OOIIMI pe3yapTaT
10 pa3pabOTaHHBIM KPUTEPHSIM;

npeajaraTb HOBBIE MPOEKTHI, OLUEHUBATh WJIEU C IMO3UIMU HOBHU3HBI, OPUTMHAJIBHOCTH,
MPAKTUYECKOW 3HAYUMOCTH;

OCYIIECTBJISATh TO3UTUBHOE CTPATETMYECKOE TOBEACHHE B pPA3IMYHBIX CHUTYyalUsX,
MPOSIBIISITH TBOPUYECTBO M BOOOPaKEHHE, OBITh HHUIIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpcaJbHbIe y4eOHbIe 1eliCTBHS
Camoopranmsanus:
CaMOCTOSITENIbHO OCYILECTBJISATh MO3HABATEIBHYIO AEATEIBHOCTh B 00JAaCTH (U3UKU U
ACTPOHOMUHU, BBISIBJIATH MTPOOJIEMBI, CTAaBUTh U (OPMYITUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOATEJIPHO COCTAaBJIATh IJIAH PELICHHs PAcUYE€THBIX M KAYECTBEHHBIX 3aj]ad, IJIaH
BBITIOJIHEHHUSI TPAKTUYECKONM paboThl € Y4ETOM UMEIOIIUXCS PECYpCOB, COOCTBEHHBIX
BO3MOXKHOCTEMN U NIPEANIOUTEHUN;
JIaBaTh OIEHKY HOBBIM CUTYaIIHIM;
paciupsITh paMK{ y4eOHOro IpeIMeTa Ha OCHOBE JTMYHBIX MPEANOYTEHUII;
JIeaTh OCO3HAHHBIA BHIOOP, apryMEHTHPOBATH €ro, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
pellIeHuE;
OLIEHUBATh MIPUOOPETEHHBIN OIIbIT;
CIOCOOCTBOBaTh (POPMUPOBAHUIO M TPOSBICHUIO OHPYIUIUH B o0macTd (PU3MKH,
MOCTOSTHHO MOBBILIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBII YPOBEHb.
CaMOKOHTPOJ1b, SMOIMOHAIbHBII HHTE/JIEKT:



JIaBaTh OICHKY HOBBIM CHTYallUsM, BHOCHTH KOPPEKTHBHI B JEATEILHOCTh, OIICHUBATH
COOTBETCTBHUE PE3YJILTATOB IEIISIM;

BJIAJICTh HABBIKAMU MTO3HABATEIBHON peIEKCHH KaK OCO3HAHMS COBEPIIAEMBIX JCHCTBHMA
" MBICJIUTCIIBHBIX MTPOLECCOB, UX PC3YJIIBTATOB U OCHOBaHI/Iﬁ;

UCIIOJIb30BaTh MPUEMBI peIICKCUU ISl OIICHKH CUTYAITMH, BEIOOpa BEPHOTO PEIICHUS;

YMCTh OLICHUBATb PUCKU U CBOCBPEMCHHO MMPUHUMATL PCIICHUS 110 X CHUKCHUIO,

NPUHUMATh MOTUBBI U apT'YMEHTHI JIPYTUX MIPH aHATU3E PE3YJbTaTOB JICATEIbHOCTH;

MMpUHUMATh 0665[, IIOHHUMas CBOU HEAOCTATKH U JOCTOMHCTBA,

NPUHUMATh MOTUBBI 1 apT'YMEHTHI APYTUX MPHU aHAIIN3€ PE3YAbTATOB JAEATENbHOCTH;

pU3HABaTh CBOE MPABO U MPABO JIPYIHX Ha OMIMOKH.

B nporecce 1OCTHXKEHHS TUYHOCTHBIX PE3YAbTAaTOB OCBOCHUS IPOrPaMMBI 110 (PU3UKE JUIS
YPOBHSI CpeAHETO OO0IIero o0pa3oBaHUs y OOYYaIOIIUXCS COBEPIICHCTBYETCS AMOITMOHAIBHBIN
WHTEJUIEKT, MPEANOIaralonmi chopMUpOBaHHOCTS:

CaMOCO3HaHUS, BKIIOYAOIIETO CITOCOOHOCTh TOHUMATh CBOE IMOITMOHAILHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHsI COOCTBEHHOM YMOIIMOHAIBHON Cephl, ObITh YBEPEHHBIM B ce0e;

CaMOperyJIMpOBaHUs, BKJTFOYAFOIIIETO CaMOKOHTPOJIb, yMEHUE NPUHUMATD
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHUE, CIIOCOOHOCTHh aJalTHPOBATHCS K SMOIMOHAIBHBIM
WU3MEHEHHSIM U MPOSIBIISTh THOKOCTD, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEM MOTHMBALMM, BKIIOYAIOIIEW CTPEMJICHME K JOCTHMIKEHUIO LEIU U YCIEXY,
ONTUMU3M, HHUIIUATUBHOCTh, YMEHUE IWCTBOBATh UCXO/IS U3 CBOMX BO3MOXKHOCTEN;

OMIIaTHH, BKJ'IIO‘-IaIOHIeI\/’I CIHOCOOHOCTH ITIOHUMATh OMOIMMOHAJIBHOEC COCTOSAHUC OPYIHX,
YUYUTBIBATH €T0 IMPU OCYIICCTBJICHUHN 06L[I€HI/I$I, CHOCOGHOCTB K COYYBCTBHUIO U COIICPCIKNBAHULO,

COIMAITBHBIX HABBIKOB, BKIIOYAIOIIUX CHOCOOHOCTh BHICTPAWBATH OTHOIICHUS C IPYTUMH
JIO/IEMU, 3a00TUTHCS, TPOSBIISTH HHTEPEC U pa3periaTb KOHPIUKTHL

HNPEAMETHBIE PE3YJIBTATDI

K xonny o6yuyenust B 10 kjacce nmpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHPOBAHHOCTD y 00yUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poib U MECTO (U3UKU B (OPMHPOBAHUU COBPEMEHHOM
HAay4YHOU KapTUHBI MHUPA, B PA3BUTHM COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
JEATENbHOCTH JIIOJIEH;

YUUTHIBaTh TPAHUIBl MPUMEHEHHsS] W3YYEHHBIX (PU3NYECKUX MOZeNel: MarephalbHas
TOYKA, MHEpIHaJIbHas cucTeMa OTcuéTra, aOCONIOTHO TBEPJOE TENO, MJCabHBIA ra3, MOJIEIu
CTPOEHHUsI Ta30B, KUIAKOCTEH M TBEPABIX TEJ, TOUCUHBIN IEKTPUUYECKHUM 3apsj NpU pEeUICHUU
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3NYECKUEe SBJIEHUS (IIPOLECChl) U OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJSIPHO-KUHETUYECKOM TEOPUU CTPOCHUS BEIIECTBA M JJIEKTPOJUHAMUKHU:
PaBHOMEPHOE U PAaBHOYCKOPEHHOE MpPSMOJIMHENHHOE MABM)KEHHE, CBOOOJHOE NaJeHHe Tell,
JIBUKCHHUE 110 OKPYKHOCTH, WHEpIUs, B3auMojelcTBue Ttei, auddy3us, OpOyHOBCKOE
JIBIDKEHUE, CTPOEHHUE >KMJIKOCTeH M TBEPABIX Tes, U3MEHEHHEe 00bEMa Ten NMpH HarpeBaHUU
(oxJ1ax/1eHNN), TEIJIOBOE PaBHOBECHE, MCIIApPEHUE, KOHJIEHCAIUs, [JIaBJICHUE, KPUCTAJUIU3ALuS,
KHUIICHUE, BIAXXHOCTb BO3/yXa, IIOBBIIICHUE JABJICHUS ra3a IIPU €ro HarpeBaHUU B 3aKPBITOM
COCYye, CBsI3b MEXAY IlapaMeTpamMH COCTOSHHs Tra3a B H3OIpOILEeccaxX, IIEKTPU3alus Tedl,
B3aUMOJICHCTBUE 3aPSAI0B;



OIIMCBIBaTh MEXAHMUYECKOE JBM)KEHUE, UCIOJb3Ys (PU3UYECKUE BEIMYMHBI: KOOpPIHMHATA,
IyTh, NEPEMEIIEHUE, CKOPOCTh, YCKOPEHHUE, Macca Teja, CHJIA, UMIYIbC Tejla, KHHETUYeCKas
SHEprus, MOTEHIMaIbHAas SHEprus, MeXaHuuyeckas paboTa, MeXaHW4ecKas MOILHOCTb; IpHU
ONMCAHWU TPABWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICH UCIONBb3YyEeMBIX BEJIWYHMH, HUX
0003HAaYeHUs M €IUHUIIbI, HAXOAUTh (POPMYJIBI, CBSA3BIBAIONINE JAHHYIO (PU3UYECKYIO BEIMUUHY
C IpyIrMMH BEJIMYMHAMY;

OIMCBIBaTh M3y4YEHHbIC TEIUIOBbIE CBOWCTBA TeNl U TEMJIOBbIC SBJICHMS, HCIONb3YS
¢u3nyeckne BENWYHMHBL: JABICHWE Ta3za, TEMIIeparypa, CpeaHsss KHHETHYECKas SHEPrus
XA0THYECKOr0 JBMIKCHMSI MOJIEKYJ, CpPEOHEKBAJpaTU4Has CKOPOCTb MOJIEKYN, KOJIMYECTBO
TEIUIOTHl, BHYTPEHHSAS 3HEprus, padora raza, Ko3(Q@UUUEHT IOJIE3HOTO JAEUCTBUS TEIMJIOBOIO
JIBUTATENIS; IPY ONHMCAHUU MIPABUIBLHO TPAKTOBATh (PU3UYECKUN CMBICI UCIOIb3yEMBIX BEJINYHH,
uX OOO3HAUeHHMs M EIAMHHULBL, HAXOAUTH (OPMYJbI, CBA3BIBAIOIIME JAHHYIO (QU3UYECKYIO
BEJIMYUHY C JPYTUMH BEITMUHHAM;

OIUCBIBATh M3YYEHHBIE IJIEKTPUUECKUE CBOWCTBA BELIECTBA U 3IJIEKTPUUECKHE SIBICHUS
(mporieccsl), UCTIONB3YS (U3UUECKUE BETUYMHBL HJIEKTPUYECKUN 3apsijl, dJIEKTPHUECKOe MOJe,
HanpsOKEHHOCTh  I0JIs, IOTEHIMAJ, Pa3HOCTh [OTEHLUAIOB; IPHU ONHCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MUYECKHI CMBICT HCIOJIB3YEMBIX BEJIWYHH, WX OOO3HAYCHUS W €MHMIIBI,
yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3NYECKYIO BEIUYMHY C JPYTUMH BEIMUYUHAMU;

aHAJIM3UPOBaTh (PU3UYECKHE IMPOLECChl U SIBJIEHUS, MCIONIb3Yyd (PU3MUECKHE 3aKOHBI U
NPUHLMIBL 3aKOoH BcemupHoro tarorenus, |, 11 u Il 3akonsr HeroTOHA, 3aKOH COXpaHEHMs
MEXaHUYECKOM SHEPruu, 3aKOH COXPaHEHMsI UMITyJIbca, MPUHLIUI CYNEPIO3UILIMN CHJI, TPUHIUIT
paBHOIIPABUsl MHEPLIMAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KMHETUUECKYIO TEOPUIO CTPOEHUS
BEIIECTBA, Ta30Bbl€ 3aKOHBI, CBA3b CPEJHEH KUHETUYECKOH SHEpTUU TEIUIOBOIO JIBUKEHUS
MOJIEKYJ ¢ a0COJNIOTHOM TeMIlepaTypo, MEpBbI 3aKOH TEPMOAMHAMUKHU, 3aKOH COXPAaHEHUS
AJIEKTPUUYECKOro 3apsijia, 3akoH KyloHa, mpu 3TOM pas3iuyarh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTUYEeCKOE BHIPAKECHHUE U YCIOBUS (TPaHUIIbI, 00IaCTH) TIPUMEHHM OCTH;

OOBSACHATH OCHOBHBIE IPUHIIMIIBI ICHCTBUS MaIlIMH, TPUOOPOB M TEXHUUYECKUX YCTPOICTB;
pa3ianyaTth ycaoBUs UX 0€30M1aCHOrO UCIIO0JIb30BAHUS B MIOBCEAHEBHOM JKHU3HM;

BBIMOJHATh JKCHEPUMEHTHI MO HCCIEI0BaHMIO (DU3MYECKUX SIBIEHUH W IPOIECCOB C
WCIOJB30BAaHUEM MPSAMBIX M  KOCBEHHBIX M3MEpEHUM, TMpu I3TOM  (POpMYIHpPOBAThH
npobiemy/3ajayy M TUIOTE3y Y4eOHOro HKCHEpUMEHTa, CcoOMpaTh YCTaHOBKY M3
IIPEUI0KEHHOI 0 000PYA0BaHUS, IPOBOIUTH OMNBIT U (POPMYITUPOBATH BHIBOABI;

OCYIIECTBIIATh MpsIMble M KOCBEHHBIC H3MEPEHUs (PHU3MUECKUX BEIWYHMH, IMPH 3TOM
BBIOMPATh ONTHUMAJbHBII CIIOCOO M3MEPEHUs M MCIOJIb30BATh HM3BECTHBIE METOIbl OLIEHKU
MIOTPELIHOCTEH U3MEPEHU;

UCCIIeI0BaTh 3aBUCHUMOCTH MEXAY (U3MYECKMMM BEIMYMHAMU C HCIOJIb30BaHUEM
NpSIMBIX U3MEPEHHH, TpH STOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATh pE3YJIbTaThI
MOJyYEHHOW 3aBHCUMOCTU (PU3MYECKUX BEIWYHMH B BUJAE TaOJMIl U rpadUKOB, J1€J1aTh BBIBOJBI
10 pe3yJibTaTaM HCCIe0BAHNUS;

cobmoaTh mpaBuia Oe€30MacHOro TpyJda NpU NPOBEACHUU HCCIEIOBAHUN B paMKax
y4eOHOro HKCIEPUMEHTa, Yy4yeOHO-UCCIIEIOBATEIbCKOM M TMPOEKTHOM JAESITEIbHOCTH C
UCIOJIb30BaHUEM U3MEPHUTEIBHBIX YCTPOICTB U J1aOOpaTopHOro 000pYI0BaHUS;

pemaTb pacu€THble 3aJayd C SBHO 3aJaHHOM (PU3MUECKOM MOJENbI0, HCIOIb3Ys
¢u3nyeckre 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 337a4ll BHIOMPATh (PU3HUECKYIO
MOJIeNIb, BBIACHATh (U3NYECKHUE BEJIUYMHBI M (OPMYIbI, HEOOXOAUMbIE s €€ peleHHus,
MIPOBOJUTH PACUYETHI U OLIEHUBATh PEAIHbHOCTH MOMy4YEHHOT0 3HaYeHHs (PU3HMUECKON BEIINYHHBI,



pelaTh KayeCTBEHHBIE 3a/1ayM: BBICTPAMBATH JIOTMUECKH HENPOTHBOPEUYMBYIO ILIENOUYKY
paccyXJIeHUl C OMOpOi Ha U3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3MUYECKHE SIBIICHUS;

UCIOJIB30BaTh IPU pEHIEHHH Y4eOHbIX 3a7ad COBPEMEHHbIE HH(OPMAlMOHHBIE
TEXHOJIOTHH JUI TIOMCKA, CTPYKTYpUPOBAaHUS, WHTEPHpPETAlMM U TPEJICTABICHHUS y4eOHOU U
Hay4YHO-TIOMYJISIpHOW HMH(OpMaIM, MOTYYEHHOW H3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OpMALIKIO;

IPUBOIUTH MPUMEPHI BKJIaJa POCCUMCKUX U 3apyOEKHBIX YU€HBIX-(PU3HKOB B pa3BUTHE
HayKH, 00BsSCHEHHE MTPOIIECCOB OKPYKAIOMIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIIOJIb30BaTh TEOPETHYECKHE 3HAaHUS 1O (U3MKE B IOBCEJHEBHOM JKU3HU JUIS
obecrieueHus: 6€30MaCHOCTH NPU OOPALIEHUH ¢ TPUOOPaMU U TEXHUYECKHUMH YCTPOHCTBaAMH, IS
COXpaHEHHUS 3JI0POBbsl M COOIIOACHUS HOPM SKOJIOTMYECKOr 0 MOBEICHHS B OKPYKAIOLIEH cpeie;

paloTaTh B IpyIIE C BHIIOIHEHUEM PA3IMUHBIX COLUAIBHBIX POJIEH, IUIAaHUPOBaTh paboTy
TPYIIbL, PAlMOHATIBHO pACHpPENeNiaTh OOf3aHHOCTH U IUIAHUPOBATh JIEATENBHOCTH B
HECTaHJAPTHBIX CUTYyallUsAX, aJeKBaTHO OLIEHMBATh BKJAJ Ka)KJOr0 M3 YYaCTHUKOB I'PYIIHI B
peleHre paccMaTpuBaeMOil IPOOIIEMBI.

K xoniy oOyuenust B 11 kJacce mpeaMeTHble pe3yibTaThl Ha Ga30BOM YPOBHE JIOJIKHBI
OTpaxatb C()OPMHUPOBAHHOCTD Y OOYUAIOIIUXCSI YMECHHIA:

JIEMOHCTPUPOBATh Ha MpHUMEpax pojb U MECTO (U3UKU B (OPMHUPOBAHUU COBPEMEHHOM
Hay4YHOU KapTUHBI MHpA, B PA3BUTHH COBPEMEHHOM TEXHHUKH M TE€XHOJOTHMH, B IPAKTUYECKON
NeATebHOCTH JIFOJIEH, IEIOCTHOCTh M €JMHCTBO (pr3MUecKoi KapTUHBI MUPa,

YUUTHIBATh TPAHWUIBI TIPUMEHEHUS W3YYEHHBIX (U3NUYECKUX MOJEJCH: TOYCUHBIH
JNEKTPUYECKUI 3apsil, Jyd CBETa, TOYEYHBIH HCTOYHUK CBETa, SACpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOJIEJIb ATOMHOT O s1JIpa IPU pelIeHnN GU3NYECKUX 3aa4;

pacrio3HaBaTh (U3MYECKUE SBICHUS (IIPOIECChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
9JIEKTPOAMHAMHUKU U KBAaHTOBOM (DU3MKM: 3JIEKTPUYECKask MPOBOANMOCTD, TEIJIOBOE, CBETOBOE,
XMMHYECKOE, MarHUTHOE JEWCTBHUSI TOKA, B3aUMOAEMCTBME MAarHUTOB, 3JIEKTPOMArHUTHAs
UHAYKIMS, AEHCTBHE MarHUTHOTO NOJMs Ha IPOBOJHUK C TOKOM M JBIXKYLIUIiCSA 3apsi,
3JIEKTPOMAarHUTHbIE KOJIE€OAHUs U BOJIHBI, IPSMOJIMHENHOE pacpoOCTpaHEHUE CBETa, OTPAKEHUE,
npeiromsieHue, uHTepdepeHuus, audpakuus U HOsApU3alUs  CBETa, AUCHEPCUs CBETa,
dhorosnexrpudeckuii 3¢pdext (poroaddext), cBeToBOE NaBieHrne, BOSHUKHOBEHUE TUHEHYATOTO
CIIEKTPa aTOMa BOAOPO/a, ECTECTBEHHAs! U UCKYCCTBEHHAs PaJUOAKTUBHOCTb;

OIIMCBIBATh M3YYEHHBIE CBOMCTBA BELIECTBA (DJIEKTPUYECKUE, MArHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO TPOBOAMMOCTD PA3IUYHBIX CPEN) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (IIPOLIECCHI),
UCTONB3ys (U3UYECKUE BEIUYMHBL: AJIEKTPUUECKUH 3apsja, Cuila TOKa, 3IIEKTPUUYECKOe
HalpspKEHUE, JIEKTPUYECKOE CONTPOTUBIIEHUE, PA3HOCTh MOTEHIMANIOB, 3JIEKTPOABUKYIIIAs CUIIA,
paboTa TOKa, MHIYKLHS MarHMTHOro Iois, cwia Amnepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKH, SHEPTHs AJIEKTPHUUECKOr0 M MAarHWTHOTO TOJIeH, MEepHOo W dYacToTa KoneOaHwil B
KonebaTenbHOM KOHTYpE, 3apsi/l U Cujla TOKa B MPOLIECCe TapMOHMUYECKUX 3JIEKTPOMArHUTHBIX
KoneOaHui, (hOKyCHOE pacCTOSHME M ONTHYECKas CHUJla JIMH3bI, IPU ONUCAHUU IPABUIBHO
TPAaKTOBaTh (PU3MUYECKHIM CMBICT MCHOJIB3YEMbIX BEIMYUH, HUX OOO3HAUYEHUS U EIUHUILIBL,
yKa3bIBaTh (POPMYJIbl, CBA3BIBAIOIINE JAHHYIO (U3NYECKYIO BEIMUUHY C APYTUMU BEIMUYNHAMU;

OIMCHIBaTh H3YYEHHBbIC KBAHTOBBIC SBJICHHUS M MPOLECCHI, HCIOIb3Ys (U3NYECKHE
BEJIMUYUHBI: CKOPOCTh JIEKTPOMAarHUTHBIX BOJH, /UIMHA BOJHBI M 4YacTOTa CBETa, YHEPIUi U
uMnynbe (OTOHA, TEPUOA TMoiypacrajga, SHEPTrus CBSI3M AaTOMHBIX siep, NPU ONHCAHUHU
IIPABUJIBHO TPAKTOBATh (PU3MUECKUI CMBICI MCHOJIb3YEMbIX BEJIMYMH, UX OO0O3HAuYeHUs U



CIMHMIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE AAHHYIO (DPU3MYECKYIO BEIMUUHY C JPYTHMHA
BEJIMYMHAMH, BHIYUCIISATH 3HaUCHHE (PU3NUCCKOI BEITHUYHMHBI,

aHAIM3UPOBAaTh (U3MUYECKUE IPOIECCHl M SBICHUS, HCIONb3Yysd (HU3MYECKUE 3aKOHBI U
OpuHIMIBEL  3akoH OMa, 3aKOHBI IOCJIEIOBaTENBPHOrO W TApalIeIbHOIO  COCTMHEHHS
NPOBOJHUKOB, 3akoH Jlkoyms—JIeHma, 3akoH SJEKTPOMArHWTHOM WHAYKIHH, 3aKOH
MPSIMOJTMHEHHOT 0 PAaCIPOCTPAHEHHUsI CBETA, 3aKOHBI OTPAKEHHS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHE DOWHIITeHHa a1 (orodddexTa, 3aKOH COXpPAHEHHS DHEPruH, 3aKOH
COXpAaHEHHS HMIIYJIbCa, 3aKOH COXPAaHEHHUS 3JIEKTPUUYECKOrO 3apsja, 3aKOH COXPAaHEHHS
MaccOBOTO YHCIA, MOCTYlaThl bopa, 3aKOH paJAnOaKTUBHOTO pacmajga, Mpu STOM pa3iinyaTh
CIIOBECHYIO (hOpPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPaKEHHE W YCIOBHS (TPAHUIIBL,
0051aCTH) IPUMEHUMOCTH;

ONpEAENATh HANpaBJICHNUE BEKTOpPAa MHAYKIMM MAarHUTHOTO TIOJNSI TPOBOJHHUKA C TOKOM,
cuibl Amniepa u cuiibl JlopeHtia;

CTPOMTH M OMHCHIBATh N300paKeHNE, CO3/]aBaeMOe IIIIOCKHM 3€pKajoM, TOHKOW JINH30M;

BBIMIOJIHATh YKCIIEPUMEHTHI TI0 HCCIEIOBAHUIO (DU3MYECKUX SIBICHUH M IPOIIECCOB C
UCIIONIb30BAaHMEM TMPSIMBIX M  KOCBEHHBIX HW3MEpPEeHWil: mpu 3ToM  (opMynupoBarhb
npoOiieMy/3afady ¥ THUINOTE3y Y4eOHOro OKCIEpHUMEHTa, COOMpaTh YCTaHOBKY W3
MPEATI0KEHHOT0 000PYAOBaHHS, TIPOBOIUTE ONBIT U (POPMYITHPOBATH BHIBOIBI;

OCYIIECTBIIATh TPSAMBbIE U KOCBEHHBIC HW3MEPECHUS (DU3MYECKUX BEJIMYHH, MPU STOM
BBIOMpATh ONTHUMAJBHBIA CIOCOO W3MEpPEHHS M HCIONB30BaTh W3BECTHBIE METOJBI OICHKH
MOTPENIHOCTEN U3MEPEHU;

UCCIIEI0BATh 3aBUCUMOCTH (PH3HMUYECKUX BEJHMYHMH C HCIOIBb30BAHUEM MPSIMBIX H3MEPEHUIA:
[P 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATh PE3ybTAThl MOITYYCHHOH 3aBHCHMOCTH
(¢U3MUECKUX BEIWYMH B BUAC TaOMMIl M TpaduKOB, JeNaTh BBIBOABI IO pe3yjibTaTaM
HCCIIEIOBaHMS,;

cobmroaTh mpaBmwiia OE30MACHOrO TpyJa IHpU IPOBEIEHUM HCCIENOBAaHUN B paMKax
y4e0HOro JKCIepHMEHTa, y4eOHO-MCCIEeOBATEIbCKON W  IMPOEKTHOW JESTENbHOCTH C
WCTIOb30BaHNEM N3MEPHUTENBHBIX YCTPOMCTB U TAOOPaTOPHOTO 000PYAOBAHHS,

pemiath pacyéTHbE 3aJaud C SBHO 3aJaHHOM (PU3NYECKONW MOJENBI0, HCHONb3Ys
(bu3nUecKre 3aKOHbBI U MIPUHIIHUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 33/1a4i BHIOUPATh (U3UUECKYIO
MOJIeIb, BBIACTATH (DU3UYECKHE BEIWYMHBI U (OPMYJbl, HEOOXOIUMBIC Uil €€ pelICHus,
IIPOBO/INTH PACUETHI M OLIEHUBATH PEAIbHOCTH MOYYCHHOTO 3HAYCHU S (PU3NIECKON BEITHMYUHBI,

peliath KayeCTBEHHBIC 3a/laud: BBICTPAWBATh JIOTMYECKH HEMPOTHBOPEUYMBYIO IETIOUKY
paccyXIeHHH C OIOpOi Ha N3y4YEeHHBIC 3aKOHbI, 3aKOHOMEPHOCTH U (DPU3UUECKHE SIBICHHS;

UCIIONb30BaTh TIPU  PEUICHUH y4YEeOHBIX 3ajJad COBPEMEHHble HH()OPMALMOHHBIC
TEXHOJIOTUH IJISl TIOWCKA, CTPYKTYPHPOBAHHS, MHTEPHPETAUHN W IPEACTABICHHUS y4eOHOW M
HAYYHO-TIONMYJIIPHOM WH(OpMALUK, TOJIYYCHHOW W3 Pa3IUYHBIX HCTOYHUKOB, KPUTHUECKH
aHAIM3UPOBATh TOY4aeMYI0 HHPOPMAIIHIO;

OOBSCHSTH PUHIIMIIBI ACHCTBUS MAIINH, TPUOOPOB M TEXHHUUYECKUX YCTPOKMCTB, pa3inyarh
YCJIOBHSI UX 0€30I1aCHOI0 MCIIOJIb30BaHMUs B IOBCEHEBHOM JKU3HH;

IPUBOJIMTH MPUMEPBI BKJIAJA POCCUICKUX U 3apYOCIKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSICHEHUE MIPOIIECCOB OKPYKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

UCTIONb30BaTh TEOPETHUYECKWE 3HAaHUS 1O (U3UKE B TIOBCEJHEBHOW JKU3HH IS
obecrieueHust 6€30MaCHOCTH IIPU OOpaIIeHUH ¢ MPUOOPAMU U TEXHUYECKHUMHU yCTPOHCTBAMHU, JIIS
COXpaHEHHS 37J0pPOBbS U COOIOJICHNST HOPM SKOJIOIMYECKOT 0 MTOBEICHNUS B OKPY’KaIOIIeH Cpeae;



paboTaTh B IPYIIE C BHIIOJHEHUEM PA3IMYHbIX COLUATbHBIX POJIEH, IIIAHUPOBATh paboTy
TPYIIbL, PAlMOHATIBHO pACHPENENATh OOS3aHHOCTH M IUIAHUPOBATh JESATEIBHOCTH B
HECTAaHJAPTHBIX CUTYalMsX, aJ€KBaTHO OLEHUBATHh BKJIAJ Ka)XJOr0 M3 YYaCTHHUKOB TPYMIbI B
pelIeHre paccMaTpuBaeMOil IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoimuecTBo yacoB DJIEeKTPOHHbIE
HaumeHoBaHue pa3ieiioB U TeM (undposrbie)
Ne n/m Kontpoabubie | IlpakTnyeckue
NPorpaMmsblI Bcero o0pa3oBaTe/IbHbIE
padoTsbI padoTbI
pecypcsbl
Paznen 1. DU3UKA U METOJbI HAYYHOI'O TIO3HAHUSA
1.1 ®u3nKa U METOIbl HAYYHOTO [TO3HAHUS 2 bubmmorera LIOK
' AR HAYH https://m.edso0.ru/7f41bf72
Uroro no pazneny 2
Pa3ngen 2. MEXAHUKA
bubmuoreka [JOK
21 K
AHeMaTHIa > https://m.edsoo.ru/7f41bf72
bubmmorekxa [JOK
2.2 7
Aunaniia https://m.edsoo.ru/7f41bf72
bubmuoreka IJOK
2.3 3aKOHBI COXPAHEHUS B MEXaHHUKE 6 1 1 https://m.eds0o.ru/7fA1bf72
Hroro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/IMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOMN 9 1 bubnnoreka [IOK
' TEOpHH https://m.edsoo.ru/7f41bf72
bu6nuoreka [JOK
2 1 1
3 OCHOBEI TepMOANHAMIKL 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHHSI BEILIECTBA. 5 bubnnoreka LIOK

®a30BbI€ NEPEXOJIBI

https://m.edsoo.ru/7f41bf72
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Wroro no pazneny 24
Paznen 4. 9JIEKTPOAUHAMMUKA
bubmuoreka [JOK
4.1 1
DIICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
[TocTosiHHBIN 3JIeKTpUYeCKUl TOK. Toku B bu6nuoreka [JOK
4.2 12
Pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Hroro no pazneny 22
PeszepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[MPOI'PAMME
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11 KIIACC

KoJsmnyecTBo yacos JIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM unpposbIie
Ne n/m P Kontpounnbie | IlpakTuyeckune (uchp )
NPOrpaMmbI Bcero o0pa3oBaTeJIbHbIE
padoThI padoTbI
pecypcsl
Pazgen 1. 3JIEKTPOJAUHAMUKA
MarnuTtHOe nosie. DNeKTPOMArHUTHAS bubnuoreka [IOK
1.1 11 1 3
WHTYKLUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHnuyecKkue U 3IEKTPOMAarHUTHBIE 9 1 bu6muoreka ITOK
' KoJIeOaHHst https://m.edsoo.ru/7f41c97c
29 MexaHuyecKue U 3IEKTPOMAarHUTHBIE 5 1 bubnuoreka ITOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bub6nuoreka [JOK
2. 10
3 Onriica 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24

Paszen 3. OCHOBBI CIIEIITUAJIBHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMAIBHON TEOPUU 4 1 bubnmoreka [JOK
' OTHOCHTETBHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
bub6nuoreka [JOK
4.1 C) i 6
FICMEHTRL KBATOROM OITHIEH https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubmuoreka [JOK
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4.3 ATOMHOE SIApO

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

Hroro no pazgeny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3UKU

5.1 DJeMeHTHl aCTPOHOMUU M aCTPOPHU3UKHI 7 bubamorexa LIOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Paznen 6. OBOBIIAIOLIEE IOBTOPEHHUE

6.1 O6o6mmaro1iee MOBTOpEHNE 4 ﬁ;ggﬁﬁi%iiﬁljﬂ £41c97C
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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