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PaGouass mporpamma mo yueOHOMy mpenmery «Dusukay» (06a30BbIi ypoBeHB) (mpeaMmeTHas o001acTh «EcTecTBeHHO-HAay4HBIE
MIPEIMEThI») BKIFOUYACT MOSICHUTEIBHYIO 3aIlMCKy, COJIep)KaHue OOy4YeHHs, TUIAHUPYEMbIC Pe3yIbTaThl OCBOCHHS TPOTPAMMBI IO (PH3UKeE,
TEMaTH4YECKOe TUIAHUPOBAHNUE.

[TosicHuTEeNMBHAS 3aMMCKa OTPAXKAET OOIIHE SN U 33/1a4l U3YYCHUST (PU3UKH, XapaKTEPUCTUKY MCUXOIOTUICCKUX MPEAMOCHUTOK K €T
U3YYCHUIO 00YYArOIIUMUCS, MECTO B CTPYKTYpE Y4eOHOIO TUIaHa, a TAKXKE TOAXOIbI K OTOOPY COACPIKAHUS, K ONPEIICICHUIO TUIAHUPYEMBIX
PE3yJIbTaTOB.

Copnepxanne 00yueHHUs: paCKPBIBACT COJCPIKATEILHbIC IMHUH, KOTOPBIE MIPEATIaratoTcs sl 0053aTEIPHOTO H3yUeHUS B KXKIOM Ki1acce
Ha ypOBHE CpeaHero o01ero oopa3oBaHusl.

[Tnarmpyembie pe3yabTaThl OCBOSHUS MTPOTPAMMEI 1O (PU3HMKE BKITIOYAIOT JIMYHOCTHBIC, METAIIPEIMETHBIC PE3YyIbTaThl 32 BECh MIEPUO/T
00y4eHUs HAa YPOBHE CPeAHETO 00IIero 00pa3oBaHus, a TAKKE MPEIMETHBIC JOCTIKEHUS 00yUaroIIerocs 3a KK bl Toj] O0yJeHHS.

MNOACHUTEJIBHASA 3AIINCKA

[Tporpamma mo ¢usuke 0a30BOro YpOBHS Ha YpOBHE CpeIHEro oOIero obpazoBaHMs pa3paboTaHa Ha OCHOBE IOJIOKEHHH U
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHS OCHOBHOHM 00pa3oBareibHOI mporpammsl, npenctaBieHHbIX B @T'OC COO, a Taxke ¢ yu€TtoMm
denepanbHOl pabodeil mporpamMmbl BOCIUTAHUS M KOHLEMIMHU IpenofaBaHus ydeOHoro mnpeamera «®Pusnka» B 00pa3oBaTEIbHBIX
opranmzaiusax Poccuiickoit @enepannu, pean3yronimx OCHOBHbIE 00pa30BaTEIbHbIC MPOTPAMMBI.

Conepsxanue mporpaMMbl 10 (pU3HMKE HAIMpaBICHO HAa (POPMUpOBaAHUE ECTECTBEHHO-HAYYHOH KapTHUHBI MHUpa oOyuaromuxcs 1011
KJIacCOB MpHU 00ydeHHu uX (¢u3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JIEATENILHOCTHOro mnojaxona. IIporpamma mo ¢usuke
cootBercTBYeT TpeboBanusM OI'OC COO k miaHupyeMbIM JMYHOCTHBIM, MPEAMETHBIM U METalPEeIMETHBIM pe3ysbTaTaM oOyueHHs, a
TaKXe YYUTHIBACT HEOOXOAMMOCTb pealIn3allui MEXITPEIMETHBIX CBsA3eH (PU3HUKH C €CTeCTBEHHO-HAyUYHBIMU YU€OHBIMH NpeiMeTamu. B Heit
OTIPEEINAIOTCS OCHOBHBIE LIS U3YUYEHMsI (PU3UKU Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHus, INIAHUPYEMbIE PE3yJIbTaThl OCBOEHUS Kypca
(U3UKA: THIHOCTHBIE, METAIIPEIMETHBIC, TPeIMETHBIC (Ha 6a30BOM YPOBHE).

[Tporpamma 1o ¢u3uKe BKIFOYACT:

* [UTAHUPYEMBIE PE3YJIbTAaThl OCBOSHUS Kypca (PU3MKU Ha 6a30BOM YPOBHE, B TOM UHUCIIE TPEIMETHBIEC pE3yIbTAaThI 110 F0JjaM O0YUCHHUS;

* coziepxaHue yueOHoro npeamera «Pu3nkay 1o rogam oOydeHus..

du3nka Kak Hayka 0 Hanbosee 0OLIMX 3aKOHaX MPUPO/IbL, BEICTYTAsl B KAUECTBE yU€OHOT0 IIPEAMETA B IIIKOJIE, BHOCUT CYIIECTBEHHBIN
BKJIa/l B CUCTEMY 3HaHUI 00 okpy»katommeM Mupe. LlIkonbHbINH Kype GpU3NKH — CUCTEMOOOPa3yIOIUi AJIsl €CTECTBEHHO-HAYYHBIX yUEOHBIX
IPEIMETOB, MOCKOJIbKY (DM3MYECKHE 3aKOHBI JIeKaT B OCHOBE MNPOIECCOB U SIBJICHUN, M3yYaeMbIX XHUMHUEH, Ouosoruei, (uznyeckon
reorpadueid W acTpoHomued. lcmonb30BaHWME W aKTHBHOE TNPHUMEHEHHE (QHU3MUECKUX 3HAHWN OIpeneNseT XapakTep U pPa3BHTHE



pa3sHOOOpa3HBIX TEXHOJIOTUH B cdepe HHEPreTHUKH, TPAHCIOpPTa, OCBOCHHUS KOCMOCA, IMOJYyYEHHs HOBBIX MAaTE€pHajoB C 3aJaHHBIMH
CBOWCTBaMH U pyTux. M3yueHne GU3NKH BHOCHUT OCHOBHOM BKJIa/ B (POPMUPOBAHHE €CTECTBEHHO-HAYUYHOW KapTUHBI MUPa 00yYaroIInuXCs,
B (hopMHpOBaHHE YMEHUM MPUMEHATh HAYYHBIH METOJ] IO3HAHUS MTPH BBHIIOJHEHUN UMH YU€OHBIX UCCIIEOBAHUM.

B ocHoBy kypca (u3uku isl ypOBHSL CpeAHEro oOuiero oopa3oBaHus MOJOXKEH PsA UACH, KOTOpble MOXHO paccMaTpUBaTh Kak
MIPUHIIUIIBI €TO MTOCTPOCHHUS.

Hoes yenocmnocmu. B cooTBeTCTBUU C HEH KypC SBISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX pa3fielioB
(bu3MKH, BKIIOYAET KaK BOIMPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOM (PU3HKH.

Hoes cenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca GU3NKH 00BeTMHEH BOKPYT GU3NYCCKUX TeopHil. Beaymmm B Kypce
sBIsieTcs (POPMUPOBAHHE NPEICTABICHUN O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.

Hoea eymanumapusayuu. EE peanuzanus mnpeanojaraeT HUCHOJIb30BaHUME TyYMaHUTApHOrO TMOTEHIMaNa (U3MYECKON HayKH,
OCMBICJICHHE CBS3M pa3BUTHs (M3HUKH C Pa3BUTHEM OOIIECTBA, a TAKKe€ C MHPOBO33PEHUECKHMMHM, HPABCTBEHHBIMU M SKOJIOTHUECKUMHU
npobiaemMamu.

Hoes npuxnaomnoti nanpasnennocmu. Kype QU3MKU npeanonaraeT 3HaKOMCTBO C IIMPOKUM KPYTOM TEXHUYECKUX U TEXHOJIOTHUECKUX
MIPUWIOKEHUN N3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonozusayuu peanu3yercs MOCPEACTBOM BBEACHMS JIEMEHTOB COJAEP)KAHMSA, MOCBALIEHHBIX SKOJIOIMUECKMM IpobiieMam
COBPEMEHHOCTH, KOTOpbIE CBf3aHbl C pa3BUTHEM TEXHUKM M TEXHOJOTUH, a Takke OOCyX AeHHUS MpoOdieM palroHaIbHOIO
MIPUPOIOTIONB30BAHUS M SKOJIOTHIECKON OE30MaCHOCTH.

Crep>KHEBBIMU dJEMEHTaMH Kypca (U3MKKM Ha YpOBHE CpeaHEro oO0mero o0pa3oBaHUS SBISIOTCS (PU3WYECKUE TEOPHUU
(popmupoBaHue MpPEACTaBICHUNA O CTPYKType MOCTPOCHHUS (PU3UUECKOM Teopuu, poiu (pyHIaMEHTaJIbHBIX 3aKOHOB M MPUHIUIIOB B
COBPEMEHHBIX NPEACTABICHUAX O MPUPOZE, TPAaHHUIAX NPUMEHUMOCTH TEOPHH, JJISi ONUCAHHUSA €CTECTBEHHO-HAYYHBIX SIBICHUH U
MIPOIIECCOB).

CurcTeMHO-eATeIbHOCTHBIN TOAX0J B Kypce (DU3UKU peaau3yeTcsl MpexkJe BCEro 3a CYET OpraHu3alud SKCIEePUMEHTAJIbHOM
JesTeNnbHOCTH oOy4daromuxcs. s 6a30Boro ypoBHSI Kypca (U3WKH — 3TO HCMOJIb30BAHUE CHUCTEMBI (DPOHTATBHBIX KPAaTKOBPEMEHHBIX
HKCIIEPUMEHTOB U JIA0OPAaTOPHBIX paboT, KOTOpbIe B porpaMMe Mo (U3uKe 0ObEIMHEHBI B OOIINN CIIUCOK YUEHHYECKUX MPAKTUYECKUX
pabot. Beimenenue B yka3aHHOM NEpevHE JJa00OPaTOPHBIX padOT, MPOBOIUMBIX JUISI KOHTPOJISL M OIICHKH, OCYIIECTBIISICTCS YIaCTHUKAMH
00pa3oBaTeIbHOTO TIpoIlecca MCXONd M3 OCOOCHHOCTEH IUIAaHMPOBAHWS W OCHaleHUs KaOuHera ¢usuku. [Ipm sTom obecmeumBaeTcs
OBJIaJIcHUE OOYYalONIMMKCS YMEHHUSIMHU TMPOBOJIUTH KOCBEHHBIE H3MEPEHHMsSI, MCCIIECIOBaHHUS 3aBUCUMOCTEH (U3NYECKUX BEIUYUH U
MOCTAHOBKY OIIBITOB IO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bonbioe BHUMaHME yAESE€TCS PEIICHHIO PAacYETHBIX M KAaueCTBEHHBIX 3a4ad. [Ipu 3ToM A pacdy€THBIX 3a7ad MPUOPUTETOM
SIBIISTIOTCSI 33/1a4H C SIBHO 33JJaHHOH (PM3UIECKOI MOEIIBIO, TIO3BOJISAIONIIE IIPUMEHSATh N3y4YEeHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJTHOTO



paszena Kypca, Tak U HHTETpUPYsI 3HaHUS U3 PAa3HBIX pa3/enoB. J{Js KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCS 33/1aHUS HA 00bSCHEHHE
NpOoTeKaHusi (PU3MUECKUX SIBICHUM M MPOLECCOB B OKpY’)KaloLIEH >KU3HHU, TpeOyroliue BbIOOpa (U3NYECKON MOJENU A CUTyalluu
IPAaKTUKO-OPUEHTHUPOBAHHOIO XapaKTepa.

B coorBerctBHm ¢ TpedboBanusmMu @PI'OC COO k MaTepHaIbHO-TEXHHYECKOMY 00ECTICUCHHIO yIeOHOTO Tpoiiecca 0a30BbIi YPOBEHB
Kypca (pU3UKU Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHusl JOHKEH U3y4aTbCsl B YCIOBUSAX IPEIMETHOrO KaOMHeTa (PU3UKU MU B YCIOBHSIX
MHTETPUPOBAHHOTIO KaOMHETa MPEMETOB €CTECTBEHHO-HAYUYHOTr0 IMKJIa. B kabuHere GU3MKN JOKHO OBITH HE00X0aAUMOe 1TabopaTopHOe
00OpyIOBaHWE JUIsI BBHIMIOJIHEHUS YKa3aHHBIX B TPOrpaMMe 10 (PHU3MKEe YYEHHMYECKHMX NPAaKTUYECKHX paboT M JEeMOHCTpAIlHOHHOE
00opyioBaHKE.

JleMOHCTpallMOHHOE 000pyAOBaHUE (POPMHUPYETCSI B COOTBETCTBUU C MPUHIMIIOM MHHHUMAJIBHOM JIOCTAaTOYHOCTH M 00€CIeunBaeT
MIOCTAaHOBKY ME€PEUUCIICHHBIX B MpOrpaMMe Mo (hU3MKe KIFUEBbIX IEMOHCTpPALUi [l MCCIel0BaHNUs U3yyaeMbIX SIBJICHUH U MPOLIECCOB,
HMIUPHUECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTopHoe o0opymoBaHME Al YUCHHYECKHX INPAKTHUECKUX padoT ¢opMHUpyeTcs B BHIE TEMaTHUECKUX KOMIUIEKTOB W
obecrieynBaeTcs B pacy€ére OHOTO KOMIUIEKTa Ha ABYX oOydatommxcs. TeMaTiHueckue KOMILIEKTHI TAO0paTOPpHOTo 000pyI0BaHHS TOJKHBI
OBITh IOCTPOEHBI HA KOMIUIEKCHOM UCIIOJIb30BAaHUH aHAJIOTOBBIX M HU(PPOBBIX IPUOOPOB, a TAKKE KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIe IU(PPOBBIX JTaOOPATOPHIA.

OCHOBHBIMU LIETSAMH U3Y4€HUS PU3UKHU B 00111eM 00pa30BaHUU SIBJISIOTCS:

* (hopMupoBaHHE MHTEpPECa U CTPeMJICHHS OOyYalOMIMXCsl K HayYHOMY HM3YYCHHUIO TPUPOABI, Pa3BUTHE MX WHTEIUICKTYyalbHBIX W
TBOPYECKUX CIIOCOOHOCTEH;

* pa3BUTHE MPEJCTABICHUH O HAay4yHOM METOJe MO3HAHMUSA U (POPMHPOBAHUE HCCIEIOBATEIBCKOTO OTHOIICHUS K OKPYKAIOIIMM
SIBIICHUSIM;

* (hopMupOBaHHE HAYYHOTO MHPOBO33PEHHS KaK pe3yjbTaTa M3yYeHHsS OCHOB CTPOSHHS MaTepuu W (DyHIAMEHTaJIbHBIX 3aKOHOB
buzuky;

* (hopMUpOBaHUE YMEHUI OOBSACHATD SBJICHUS C UCIIOJIb30BaHUEM (PU3NYECKUX 3HAHUN M HAyYHBIX JJOKA3aTEIbCTB;

* (hopMupoOBaHHE NPEACTABICHUN O PO (PUUKHU JIJISl pa3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JIoCTIKEHHE 3TUX IeJiei 00ecrieurBaeTCsl PeuIeHHEM CIIeIYIONINX 3a/1a4 B poIiecce N3ydeHus Kypca (GU3UKH Ha YPOBHE CPEIHETO
o01rero oOpa3oBaHus:

* IpUoOOpeTeHNE CUCTEMBI 3HAaHUH 00 00IIKX (PU3NYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHX, BKIIIOYasi MEXaHUKY, MOJIEKYJISPHYIO
(bu3uKy, FNEKTPOAMHAMUKY, KBAHTOBYIO (PU3UKY U DJIEMEHTHI aCTPOPHU3UKY;

* (hopMUpOBaHUE YMEHUN NPUMEHATh TEOPETHUUECKUE 3HAHUA U1 OOBACHEHUs (PU3MUYECKUX SIBJICHUN B MPUPOJE M IS NPUHIATHS
MPAaKTUYECKUX PEIICHUH B TOBCEIHEBHON JKU3HU;



* OCBOGHHE CIIOCOOOB pEIIEHHUS pa3IUYHbIX 3aJad C SBHO 3aJaHHOM (U3MUECKOM MOJENblo, 3aj1ad, MoJpa3yMeBaroIINX
CaMOCTOSITENIbHOE cO3/JaHNe PU3NUECKON MOJIEH, aIEKBATHOM YCIOBUAM 3a/1a4H;

* MOHUMaHHe PU3NYECKUX OCHOB M MPUHIIUIIOB JCHCTBUS TEXHUUYECKUX YCTPOMCTB M TEXHOJIOTHUECKHUX MPOLIECCOB, UX BIHMSIHUS Ha
OKpY’KaIOIIYIO CPELy;

* OBJIQJICHUE METOJAMH CaAMOCTOSITEIIbHOTO TUIAHMPOBAHUS M NIPOBENCHUS (PU3MUECKUX IKCIIEPUMEHTOB, aHAIN3a U WHTEPIPETAIN
nH(pOpMalIKH, ONpeIeTICHHs IOCTOBEPHOCTH MOIYYEHHOTO Pe3yIbTaTa;

* CO3JaHUE YCIOBUM JUUIS PA3BUTHSI YMEHUN MMPOEKTHO-UCCIEAOBATEIBCKOM, TBOPUECKON AEATEIIBHOCTH.

Ha u3yuenue ¢pusuku (6a30BbIil ypoBEHb) HA YPOBHE CpeiHEro o01ero oopazoBanus orBoautcs 136
yacoB: B 10 kiacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEZIETIO).

COJEP)XAHUE OBYYEHUA
10 KUIACC

Pa3nes 1. ®usnka u MeTOAbl HAYYHOI'O O3HAHMS

®usuka — Hayka o npupoze. Hayunsie MeToapl NO3HaAHMS OKPYIKAIOIEro Mupa. Poiib skcriepuMenTa u TEOpUH B IPOLIECCE TO3HAHUS
OpUPOABI. DKCIIEPUMEHT B (PU3HKE.

MopenupoBaHnue (pu3NYecKHX sIBIEHUH 1 npoueccoB. Hayunsle runotes3sl. @u3zndeckue 3aK0Hbl M TEOPUH. I paHUIIbl IPUMEHUMOCTH
¢u3nueckux 3aKoHOB. [IpMHIIUTT COOTBETCTBHUS.

Posne 1 MecTo ¢pu3MKK B POPMHUPOBAHUHU COBPEMEHHON HAYYHOM KAPTHHBI MUPA, B IPAKTHUECKOM JeSITEIbHOCTH JTIO/ICH.

Jlemoncmpayuu

Amnainorossle ¥ HUPPOBbIE U3MEPUTENIbHBIE TIPUOOPHI, KOMIIBIOTEPHBIE TATYUKH.

Pa3nen 2. Mexauuka Tema 1. Kunemamuka
Mexanunueckoe aBrkeHrne. OTHOCUTENBHOCTh MEXaHHUYECKOTOo IBMkeHUs. Cructema oTcuéra. Tpaekropus.
[Tepemenienue, CKOPOCTh (CPeAHsIsl CKOPOCTh, MTHOBEHHAs] CKOPOCTh) M YCKOPEHUE MAaTEepPHAIbHOM TOUYKH, UX MPOEKIHHU Ha OCH
cuctemsbl KoopAauHatT. CloKeHUe NepEMEIICHUN U CII0)KEHUE CKOPOCTEM.
PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABMKEHHE. | paduky 3aBUCUMOCTH KOOPJIUHAT, CKOPOCTH, YCKOPEHUS, MMyTH H
nepeMemeHI/m MaTepHaHBHOﬁ TOYKH OT BpeMeHI/I.
CBoOoaHoe najeHre. Y CKopeHrue CBOOOHOTO TaACHHUS.



KpuBonuneiinoe nBuxeHue. J[BH)KEHHE MaTEpUaIbHOW TOUKHM IO OKPYKHOCTU C IOCTOSIHHOM MO MOJIYJIIO CKOPOCTBIO. YTJOBast
CKOPOCTb, TUHEHHast CKOpocTh. [lepron u wactora obparenus. LlenTpocTpeMuTeIbHOEe YCKOpEHHE.

TexHuyeckue yCTpouCcTBa U MPAKTUYECKOE TPUMEHEHHUE: CIIUIOMETP, IBHX)KEHUE CHAPSIOB, LICMTHBIE U PEMEHHBIC MTEPEIAYUH.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, UILTFOCTPALIMS KHHEMAaTUYECKUX XapaKTEPUCTUK ABUKECHUSI.

[IpeobpazoBanue IBUKECHUIA C UCTIOTH30BAHUEM MPOCTHIX MEXaHHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IIPOCTPAHCTBE.

HaGmronenue aBuxenus tena, OpOIIEHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOHOTO MaICHUS.

HamnpasneHnue ckopocTy pu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHKEHUS C LIEJIBIO ONPEAETIEHUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLIEHUSI MEXKIY IyTAMH, IPOMICHHBIMU TEJIOM 3a IOCIEI0BATEIIbHBIE PABHBIE MPOMEKYTKH BPEMEHU IPU
PaBHOYCKOPEHHOM JBHKEHUU C HAYAIIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne nBrKeHUs MapuKa B BI3KOU KUJIKOCTH.

N3yyenue nBuxeHus Teaa, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpuauun otHocuTensHOCTH ["anunes. Ilepssiii 3akoH HeroToHA. MIHepLHaibHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [lpunuun cynepnosunuu cui. Bropoii 3akon HetoroHa A MarepuanbHoit Touku. Tperuit 3akoH HproToHa 11
MaTepUaIbHBIX TOUYEK.

3akoH BcemupHOTO Tsrotenus. Cuna tspkectr. [lepBast kocMudeckas CKOpOCTb.

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

Tpenwne. Bunsl Tpenust (mokost, CKobkeHus, kKaueHus ). Cuta tpenus. Cyxoe Tpenue. Cuiia TpeHuUs CKOJIbKEHUS ¥ CUTa TPEHUSI TIOKOSI.
Koaddutment tpenus. Cunna conpoTUBIEHUS IPU JBUKCHUU TENA B KUAKOCTH WM Ta3e.

[ToctynaTtenbHOe 1 BpamateabHOE ABMKEHHE a0COTIOTHO TBEPAOTO Tena.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpalieHus. [liieuo cumbl. Y cioBust paBHOBECUS TBEPAOIO TeNa.

TexHuueckue ycTpoiicTBa U MPaKTUYECKOE TPUMEHEHUE: MOAMIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHNE MHEPIIUH.

CpaBHeHME MacC B3aMMOJICHCTBYIOIIMUX TEN.



Bropoii 3akoH HeroTOHA.

N3mepenue cui.

CnoxeHnue cui.

3aBHCHMOCTB CHIIBI YIIPYTOCTH OT JeOpMaInu.

HesecomocTs. Bec Tena npu yCKOpEeHHOM MOAbEME U TTAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOS, KAYEHHSI U CKOJIb)KCHUS.

VYcnoBus paBHOBECHs TBEPAOTO Tesa. Buasl paBHOBECHA. Yuenuueckuii SKCnepumenm,

nabopamopusie pabomul VI3yueHue ABMKEHHsI OpycKa 110 HAaKJIOHHOW IIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CUJI YIPYTOCTH, BOSHUKAIOUIUX B MPYKUHE U PE3MHOBOM 00paslie, OT ux JedopMaluu.

HccnenoBanue ycinoBuii paBHOBECHS TBEPAOIO TeJIa, UMEIOIIETO OCh BPALLEHUS.

Tema 3. 3aKkonbl COXpaneHusn 6 MexanuKe

Nmmynbe mMaTepuanbHOM TOUKHM (Tesa), CUCTEMbl MaTepUAlbHBIX TOYeK. VIMIysibC CuiIbl U U3MEHEHUE HMITyJbca Tella. 3aKOH
COXPaHEHHs UMITyJIbca. PEakTUBHOE IBUYKEHUE.

Pabota crisl. MOIIHOCTE CHJIBI.

Kunernueckas sHeprust MatepuanbHoi Touku. Teopema 00 H3MEHEHUN KHHETUYECKON SHEPTUH.

[TorennuanbHast sHeprus. [loTeHumanpHas 3Heprus ynpyro aegpopMUpoBaHHON MpykuHbl. [loTeHIManbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3€MIIH.

[ToTeHunanbHbIe M HEMMOTEHIMATIbHBIE CHIIBL. CBSI3b pa0OTH HEMOTEHIIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOM SHEPTUU CUCTEMBI
TeN. 3aKOH COXPAaHEHUS] MEXaHUYECKON IHEPTHH.

Yopyrue v Heynpyrue CTOIKHOBEHHS.

TexHHYEeCKHEe yCTPONCTBA U MMPAKTUYECKOE IPUMEHEHHE: BOJOMET, KONEP, NPYKUHHBIN IMACTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE nBMXKEHUE.

[lepexon MOTEHIIMATILHOW YHEPTUU B KHHETUIECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3yuenune abCOMIOTHO HEYNIPYTOro yapa ¢ MOMOIIbIO JBYX OAMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOThI CHITBI ¢ U3MEHEHHEM MEXaHMYECKOW YHEPTUH Tejla Ha IPUMepe pacTs-

JKCHHUA PC3UHOBOTO KI'yTa.



Pazgen 3. MogiekyasipHasi pu3uKa 1 TEPMOJUHAMHUKA

Tema 1. Ocno6bl MONEKYNAPHO-KUHEMUUECKOU MeopUul
OCHOBHBIE TIOJIOKEHUSI MOJICKYJIIPHO-KUHETUYECKON TEOPHH M WX OINBITHOe oOocHOBaHMe. bpoyHoBckoe nBmxkenue. uddysus.

XapakTtep IBW)KCHHS W B3aUMOJICHCTBUS YaCTHIl BemecTBa. MoIen CTPOSHUS Ta30B, KUIAKOCTEH W TBEPABIX TEJ M OOBSICHEHUE CBOWCTB
BEIECTBA HA OCHOBE DTUX MOJIEIIEN.

Macca u pa3sMEpPbI MOJICKY!II. KomnuectBo BeniecTBa. IlocTossHHas ABoraz[po.

Temnosoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.
Mogens uneanbHOro raza. OCHOBHOE ypaBHEHHE MOJICKYJISIPHO-KMHETHYECKOW TEOPUU UICATBHOTO ra3a. AOCONIOTHAS TeMIlepaTypa

KakK Mepa CpeIHEl KWHETUYECKOM SHEPTUH TEIJIOBOTO ABMKEHMS yacThl] rasa. [llkana remneparyp KensBuna. ['a30Bbie 3aK0HBI. Y paBHEHNE
MenneneeBa—Knaneiipona. 3akon [lanpToHna. M3omporieccsl B MaA€aIbHOM Ta3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BemiecTBa. [ padudeckoe
MpeJICTaBICHUE N30IPOLIECCOB: H30TEPMa, U30X0pa, u300apa.

HEW.

TexHuyeckue ycTpoHCTBa U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapomeTp. /Jemoncmpayuu

OmnbITHI, TOKa3bIBAIOIINE TUCKPETHOE CTPOECHHUE BellecTBa, GoTorpaduu MOJIEKYJI OPraHUYECKUX COSIUHEHHMA.

OmnpIThl 10 1M HY3UH KUAKOCTEH U Ta30B.

Mopenb OpOyHOBCKOTO IBUXKEHHUS.

Mogens onbiTa llTepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOACHCTBHUS.

Monens, WUTIOCTpUpYIOLIAs MPUPOTY JaBICHHS ra3a Ha CTEHKH COCY/a.

OnbITHI, WITIOCTPUPYIOLINE YPABHEHUE COCTOSHUS UACABHOTO ra3a, H30MPOIIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamopvie pabomol

Omnpenenenne Macchyl BO3IyXa B KIIACCHOW KOMHATE Ha OCHOBE M3MEpeHH 00bEMa KOMHATHI, JaBICHHUS M TEMIIEPaTyphbl BO3/1yXa B

HccnenoBanue 3aBUCUMOCTH MEXKy ITapaMETPAaMU COCTOSIHUS Pa3peKEHHOTO Ta3a.
Tema 2. Ocnoevt mepmoounamuku
Tepmoaunamuueckas cuctema. BHYTpeHHSs SHEprusi TEPMOAMHAMUYECKOH cHucTeMbl M crocoObl e€ m3MeHeHusa. KosmdecTBo

TCIJIOThI U pa60Ta. BHYTpeHHSIH SHECPTrHUd OAHOATOMHOI'O HJACAJIBHOI'O Ta3a. BI/I,ZLBI TCILIONCpCAaYn: TCIUIOMPOBOJHOCTb, KOHBCKIUA,

H3JIY4YCHHUC. YV nenpHas TEMI0EMKOCTh BemecTBa. KomnuecTBO TEIIOTEI IIpHu TCIUIonepeaayce.

[Tonsitue 00 ammabGatHOM miporiecce. IlepBbrii 3akoH TepMoaWHAMHUKU. [IpuMeHEHME TMEepBOrO 3aKOHAa TEPMOJIUHAMUKH K

u3onporieccam. I'paduueckast HHTeprpeTanus padoThl rasa.



Bropoii 3akoH TepmoanHamuku. HeoOpaTumMocTh MpoieccoB B IpUpPOJE.

TennoBbie MamuHbl. [IpUHIMITEL AeHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHus SHEpruM B TEIJIOBBIX MamuHax. KoadduuueHnt
MOJIe3HOTO JieHcTBHA TemioBoil MmammHbl. Lukn KapHo m ero kosdduumeHT mone3HOro nAeicTBHsA. DKOJOTHUECKHE MPOOIEMBI
TEIUIOOHEPTETUKHU.

TexHuyeckue yCTpoHCTBa U MPAKTUUIECKOE TPUMEHEHHUE: ABUTaTEIb BHYTPEHHET'O CTOPaHUs, OBITOBOW XOJIOJMIBHUK, KOHIUIIHOHED.
Llemoncmpayuu

V3MeHeHne BHYTpEHHEW SHEPIUU Tella MPU COBEPIICHUHM paOOTHI: BBUIET MPOOKU M3 OYTBHUIKM MOJ JACHCTBHEM CXKATOTO BO3/1yXa,
HarpeBaHue 3upa B JaTYHHOH TpyOKe IMyTEM TpeHUs (BUICOACMOHCTPAIINS).

V3MeHeHue BHYTpEeHHEH dHEpruM (TeMIIepaTypsl) Tea Py Telionepeaaye.

OneIT Mo aguabdaTHOMY PACIIMPEHUIO BO3AyXa (OIBIT C BO3AYIIHBIM OTHUBOM).

Monenu napoBoil TypOHHBI, BUraTellss BHYTPEHHET0 CrOpaHus, peaKTUBHOIO ABUraTeNs. Yuenuueckuil skcnepumenm,

nabopamopnvie pabomwl I3MepeHne yaenbHON TeI0EMKOCTH.

Tema 3. Azpecamuvie cocmoanun eeujecmea. Pazosvie nepexoovl

[Tapoo6pazoBanue u KoHaeHcauus. Micnapenue u kuneHue. AOCOMIOTHAsE U OTHOCUTENbHAS BIXXHOCTh BO3ayxa. HachlmeHnHbIi nap.
VY nenbHas TemioTa napoodpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JaBJICHHUS.

Teépmoe Temo. Kpucramumueckne n aMmopdHbIe Tena. AHH3OTPOINHS CBOWCTB KpHCTALIOB. JKuakue kpuctauibl. COBpeMEHHBIC
MmaTepuaisl. [InaBnenne u kpucraumsanus. Y aenpHas TeroTa miasiaeHus. CyOnumarus.

YpaBHeHHE TEIJIOBOTO OaslaHca.

TexHudyeckue ycTpoWcTBa M NPAKTHYECKOE IPUMEHEHHE: TUIPOMETP U IICHUXPOMETP, KaJIOPUMETP, TEXHOJOTUU IOJIy4YECHHUS
COBPEMEHHBIX MaTEpUasOB, B TOM YMCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX apOB.

Kunenne npy NOHM>KEHHOM J1aBICHUM.

CriocoObl U3MepeHHUs BIaKHOCTH.

HabmtoneHue HarpeBaHUs U IUIaBJICHUS KPUCTANIMYECKOTO BEIECTBA.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuuecxuui sxcnepumenm, nabopamopnsie pabomul VIsmMepeHre OTHOCUTEIBHOM BIaXKHOCTH
BO3/IyXa.



Pa3nea 4. danexkrponmnamuka Tema 1. Inekmpocmamuka

DJieKTpu3alus Tea. DNEKTpUUecKuid 3apsia. [[Ba Buaa sjeKTpudyecKux 3apsaoB. [IpoBOAHUKH, TUAIEKTPUKHA W TOJTYTPOBOIHUKH.
3aKOH COXpaHEHUs IEKTPUUECKOTO 3aps/a.

BsaumoperictBue 3apsgoB. 3akoH Kymona. TodeuHblid siekTpudeckuili 3apsa. OnekTpuueckoe nose. Hanpspk€HHOCTB
AIEKTPUYECKOr0 NOoJIA. [IpuHIUIT CynIepO3UIUK 3JIEKTPUYECKUX IToNIeH. JIMHUN HANIPSKEHHOCTH SJIEKTPUYECKOIO OIS,

Pabora cun anexrpocrarudeckoro noist. [loreniman. Paznocts noreHnmanos. [IpoBOTHUKY M AUANEKTPUKH B AIIEKTPOCTATUIECKOM
nosie. Jlupnexrpudeckasl IPOHUIIAEMOCTb.

DnekTpo€MKocTh. KoHaeHcaTop. DIEKTPOEMKOCTH MIIIOCKOT0 KOHAEHCATOPA. DHEPTHSl 3apSyKEHHOTO KOHIEHCATOpa.

TexHnueckue ycTpoiCTBa M IMPAKTUYECKOE MPUMEHEHUE: 3JIEKTPOCKOM, JIEKTPOMETP, IIEKTPOCTATUYECKAs 3alluTa, 3a3€MIICHHE
AIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAILHBIN anmapar, CTPYHHBII MPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMUIT ACHCTBUSA YIEKTPOMETPA.

B3anMopeiicTBre Ha’IeKTPU30BaHHBIX TEIL.

DIEeKTpUYECKOE MOJIE 3apsSKEHHBIX TEll.

[IpoBOIHMKH B 3EKTPOCTATUUECKOM IOJIE.

DneKTpocTaTU4eCcKas 3allluTa.

JIM3IEKTPUKH B 3JIEKTPOCTaTUUECKOM I10JIE.

3aBUCUMOCTb 3JIEKTPOEMKOCTH IJIOCKOIO KOHAEHCATOpa OT IJIOLAAM IUIACTUH, PACCTOSHUS MEXIYy HUMHU U JUIJIEKTPUUYECKOMN
IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii skcnepumenm, nabopamopmsie pabomul VIzmepeHue 31eKTpOEMKOCTH

KOHJIEHCaTopa.

Tema 2. llocmosannwiit Inekmpuyeckuit mox. Toku é paznuunvix cpeoax

DJIEKTPUYECKUI TOK. Y CIIOBUSI CYIIECTBOBAHUS AJIEKTPUUECKOTo ToKa. Mctounuku Toka. Cuna Toka. [10cTOSHHBIN TOK.

Hanpsixenune. 3akon Oma a1 yyacTka LEIu.

DIeKTpUYECKOe COPOTUBIIEHHUE. Y IeIbHOE CONPOTUBIIEHUE BenlecTBa. [locneqoBaTenbHOe, NapaiiebHOE, CMEIIAHHOE COEIMHEHHE
IIPOBOIHUKOB.

Pabota snexrpuueckoro Toka. 3akoH J[xoyns—Jlenna. MomHOCT 3JEKTPUIECKOTO TOKA.

DNeKTPOABUKYIIAs CHJIa M BHYTPEHHEE COMTPOTUBIICHUE UCTOYHHKA TOKA. 3aKoH OMa Jisl TOJIHOM (3aMKHYTOM ) 2JIEKTPUUECKOM IIETTH.
KopoTtkoe 3ambikanue.



DNEeKTpOHHAs NPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCHMOCTb COIIPOTUBIIEHUS METAJNIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTb.

OnexTpuueckuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOCTBEHHAs! U MPUMECHAs! MPOBOJAUMOCTb MOIYIPOBOAHUKOB. CBoiicTBa p—nmepexona. [lomynpoBoiHUKOBbIE
MIPUOOPHI.

DNeKTpUUECKUi TOK B paCTBOPAX U PACILIABAX JIEKTPOIUTOB. DIIEKTPOIUTHYECKAS AUCCOLAALIMSL.
DNEKTPONU3.

OnexkTpuueckuil ToK B razax. CaMoCTOSTEIbHbIN U HECAMOCTOSTENbHBIN pa3psa. Monnus. [1na3ma.

TexHnueckue ycTpoiicTBA U IPAKTHYECKOE IPUMEHEHHME: aMIEPMETP, BOJBTMETP, pPEOCTaT, HCTOYHUKH TOKa,

AIIEKTpPOHArpeBaTebHbIe MPUOOPHI, NEKTPOOCBETUTENFHBIE MPUOOPHI, TEPMOMETP CONPOTUBICHUS, BAaKyyMHBIH MO, TEPMUCTOPHI U
($OTOPE3UCTOPBI, MOIYIPOBOJHUKOBBIN AUO/], FaIbBaHHKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa M HAMIPSKSHMUS.

3aBUCUMOCTb COMPOTUBIICHUS LIMJIMHIPUYECKUX MPOBOAHUKOB OT JIJIMHBI, IIOIIAIA MONEPEUHOTI0 CEYEHHUsI U MaTepuaa.
CMmemnanHOe coOeIMHEHUE TPOBOJHUKOB.

[IpssiMoe wu3MmepeHue >aeKTpoABMXKYIIEeH cuiabl. KopoTkoe 3aMblKaHHME TalbBAHMYECKOTO JJIEMEHTAa M OLIEHKAa BHYTPEHHETO
CONPOTHBIICHHS.

3aBUCUMOCTD CONIPOTUBIICHUSI METAJIIIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTH AJIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IpOBOJAUMOCTH BO3IyXa.

OAHOCTOPOHHSSI TPOBOJUMOCTD AUOA.

Yuenuuecxuui sxcnepumenm, nabopamopmusie pabomul VI3yueHne CMEIIaHHOTO COSIUHEHHS
PE3UCTOPOB.

W3mepenue 3neKTpOoaABHKYIIECH CUITbl MICTOYHUKA TOKA M €r0 BHYTPEHHETo conpoTuBieHus. Habmroaenue anekTponusa.
MesknpeaMeTHbie CBI3H

N3zyuenune kypca ¢usuku 6a30Boro ypoBHs B 10 kiacce ocymecTBIsSETCS ¢ YUETOM COJAEPIKATENBHBIX MEXKIPEIMETHBIX CBs3el C
KypcaMH MaTeMaTUKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mescnpeomemmusie nonsamus, CBI3aHHbIE C U3yYEHHEM METOI0B HAyUYHOTO IO3HAHMS: sIBIICHUE, HAyYHBIN (DaKT, TUIIOTE3a, (PU3NYecKas
BEJIMUMHA, 3aKOH, TEOpHUs, HAOJI0IEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE, MOJIEIIb, U3MEPEHHE.



Mamemamuxa: peuieHne CUCTEMbl YpaBHEHUWH, nuHelHas ¢yHKus, napabona, runepbona, WX Trpadukd U CBOMCTBA,
TPUTOHOMETPHYECKHE (PYHKIUH: CHHYC, KOCHHYC, TAHTE€HC, KOTAHTE€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXIECTBO, BEKTOPHI U WX
NPOEKIUHU HA OCH KOOPJHHAT, CIIOKCHHE BEKTOPOB.

Buonocus: MmexaHndeckoe ABWKECHHUE B )KUBOU Mpupoae, 1uddy3ust, ocMoc, TETI000MEH KUBBIX OPraHU3MOB (BHBI TETUIONICPEIaH,
TETJIOBOE PAaBHOBECHE), HIICKTPUYECKHUE SBICHUS B )KUBOW TIPUPO/IE.

Xumus: TUCKPETHOE CTPOCHHUE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJI, MOJb BEIECTBA, MOJSIpHAs Macca, TEIUIOBBIE CBOWCTBA
TBEPIBIX TEJ, KHUIKOCTEH U ra3oB, AIEKTPUUECKHE CBOMCTBA METAJIIOB, JIEKTPOJIUTHYECKAs JUCCOLMAIIMS, TaJIbBAaHHKA.

I'eocpagus: BIaXXHOCTh BO3yXa, BETPBI, 0apOMeTp, TEPMOMETP.

Texnonoeus: ipeodpa3zoBaHne IBMKCHUHN C MCIIOJIb30BAHHEM MEXAaHH3MOB, YUET TPEHHS B TEXHHKE, TIOAIIUITHUKH, HCIIOJIb30BaHHE
3aKOHA COXPAaHEHHs HMITyJIbCa B TEXHHKE (pakeTa, BOJOMET W JPYIWe), ABUTATENIb BHYTPEHHEIO CrOpaHUs, mapoBas TypOHHA, OBITOBOM
XOJIOMWIIBHHUK, KOHAWIIMOHEP, TEXHOJIOTHH TIOJyYeHUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCIIC HAaHOMATEPUAJIOB, U HAaHOTEXHOJIOTHUH,
AIIEKTPOCTATUYECKAs 3alllUTa, 3a3eMJICHHE DJICKTPONPHOOPOB, KCEPOKC, CTPYHHBI MpPUHTEp, 3JIEKTpOHArpeBaTelbHbIC TNPHOOPHI,
3JIEKTPOOCBETUTEIbHBIE MPUOOPHI, TaJIbBAaHHKA.

11 KUIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. InNeKmMpoOMaAZHUMHAA UHOYKUUA

[TocrossuHbIE MarHUThHl. B3anmoaeicTBHE MOCTOSHHBIX MArHUTOB. MarnuTHoe mnoJie. Bexkrop marHutHOM uHAyKuuu. [IpuHumn
CYIEPIIO3UIIMY MATHUTHBIX MOJeH. JIMHUM MarHuTHOM MHAYKIMU. KapTrHa TMHU MArHUTHON MHIYKIMH TOJISI HOCTOSIHHBIX MarHUTOB.

MarauTHoO€ 1oJjie NpOBOIHKMKA C TOKOM. KapTuHa TMHUN MHIYKIIMK MAarHUTHOTO TOJIS ITTMHHOTO MPSMOTr0 MPOBOIHUKA U 3aMKHYTOTO
KOJIBLIEBOT'O MMPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT Dpcrena. BzanmonelicTere npoBOAHUKOB C TOKOM.

Cuna AMnepa, €€ MOyJib U HAallpaBIICHUE.

Cuna Jlopenna, e€ Moaynb M HampaBlieHHE. J[BIKEHUE 3apsHKCHHOW YacTHIBI B OJHOPOJHOM MAarHUTHOM mosie. PaGora cuitel
Jlopenua.

SBneHue SIEeKTPOMAarHUTHOW WHAYKIWU. [IOTOK BekTOpa MarHUTHOW WHAYKIMU. ODJIEKTPOJBIDKYIIAS CHJIa WHAYKIUH. 3aKOH
AJIEKTPOMAarHUTHOW MHAYKUMK Dapajes.

BuxpeBoe anexktpuueckoe mojie. DIEKTPOABMKYIIAsA CHJIa UHAYKIMU B MPOBOJHUKE, JBUKYIIEMCS OCTYNATEIbHO B OJHOPOIHOM
MarHMTHOM IIOJIE.

IIpaBuio Jlenna.



NHayKkTUBHOCTD. SIBIEHHE CAaMOMHAYKIIMHU. DIEKTPOABUKYIAs CUJIa CAMOMHAYKIIMU. DHEPTHsi MArHUTHOTO TMOJISI KaTYIIKH C

TOKOM.

DNeKTPOMArHUTHOE TOJIE.

TexHuyeckue yCTporucTBa U MPAKTUYECKOE TPUMEHEHHUE: TTOCTOSIHHBIE MAarHUTBI, JIEKTPOMArHUTHI, 3JIEKTPOJBUIATEIb, YCKOPUTEIU
3JIEMEHTApHbBIX YaCTHUILl, UHIYKIUOHHAS M1EYb.

Jlemoncmpayuu

OmnsIT Opcrena.

OTKIIOHEHUE AJIEKTPOHHOTO MTyYKa MAarHUTHBIM T1OJIEM.

JIMHUY MHIYKIIMU MarHATHOTO TIOJISL.

B3aumopeiicTBre AByX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JerictBue cuibl JIopeHIia Ha MOHBI JJIEKTPOJIUTA.

SIBneHuE 3NEKTPOMArHUTHON MHAYKIIUH.

IIpaBuio JleHna.

3aBUCHUMOCTD AJIEKTPOJIBIKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH U3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBiIeHNE CAaMOMHTYKITU Y.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomel VI3ydeHrne MarHUTHOTO OIS KaTYIIKU C

TOKOM.

UccnenoBanue neicTBUS MOCTOSHHOTO MarHWTa Ha paMKy ¢ TOKOM. MccinenoBaHue sIBIEHHUS 3JIEKTPOMArHUTHOM

WHIYKIIUU.

Pa3nea 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHuUmHbsle KOJ1eO0aAHUA

KonebarenbHas cucrema. CBoOOAHBIE MexaHHUYecKHe Konebanus. ['Tapmonndeckue konedbanus. [lepuoa, yactora, amMmmnTyaa u gasza
kosiebanuii. [IpyXMHHBIM MasTHUK. MaTeMaTH4eCKUi MasTHUK. YpaBHEHHE TapMOHUYECKUX Kosebauuid. IIpeBpaiienue sHepruu mpu
rapMOHHYECKUX KOJICOaHUSIX.

Konebarenbubiit koHTYp. CBOOOJIHBIE 3JIEKTPOMAarHUTHbIE KOJeOaHUs B UACATBHOM KOJ€0ATE€IbHOM KOHTYpE. AHAJOTUS MEXIY
MEXaHUYECKUMHU U IEKTPOMarHuTHeIMH KosnebanusmMu. @opmyna TomcoHa.
3aKOH COXpaHEHUs SHEPTUU B UJIEATIbHOM KOJICOATEIbHOM KOHTYDE.

[IpencraBnenue o 3aTyxaromux KonebaHusX. BoiHy X 1eHHbIe MeXaHHueckue konebanus. PezoHaHc.



BreIHYKICHHBIE 3JIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennsbiit Tok. CHHyCOUJAIBbHBIN TEepEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYJHOE U JEHCTBYIOIIEE 3HAUECHUE
CHUJIBI TOKA Y HATPSIKEHUSI.

Tpancdopmarop. [IponsBoacTBo, mepenaya M MOTPEOICHUE IICKTPUICCKON SHEPTHUU. DKOJIOTHYECKUE PUCKH TMPU TPOU3BOJICTBE
anekTposHeprun. KynbTypa UCHOIb30BaHus 3JIEKTPOIHEPTUH B IOBCETHEBHOM KU3HMU.

TexHuueckue yCTpOWCTBA W TNPAKTUYECKOE IPUMEHEHME: JJIEKTPUUYECKUN 3BOHOK, TE€HEpaToOp NEPEMEHHOTO TOKAa, JIMHUHU
AJIEKTpornepeaay.

Jlemoncmpayuu

HccnenoBanue nmapamMeTpoB KojieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MaTEeMAaTHYECKUN MasTHUK).

HaGmronenue 3aryxaronmx KojieO0aHu.

HccnenoBanue cBOWCTB BBIHYKICHHBIX KOIeOaHUH.

HaGmonenue pe3onanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIeOaHMs.

OcmmorpaMMbl (3aBUCUMOCTH CHITBI TOKA U HATIPSDKEHUST OT BPEMEHH ) [T AJIEKTPOMArHUTHBIX KOJICOaHMIA.

Pe3onanc npu nocnenoBaTeaTbHOM COCIMHEHUH PE3UCTOPA, KaTyIIKH HHAYKTUBHOCTH U KOHACHCATOpa.

Monenb TUHUY 3TEKTpoIepe1adn.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUO/a MaJIbIX KOJeOaHUii Tpy3a Ha HUTU OT JUITMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nepeMeHHOr0 TOKa B IIEMU U3 MOCJIEI0BATENbHO COCIMHEHHBIX KOHICHCATOPA, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpoMazZHUNHbIE 60JIHbL

Mexanudeckue BOJHBI, yCJIOBHsS pacnpocTpanenus. [lepuon. CKopocTh pacrpocTpaHeHHUs W JIMHA BOJIHBL [lomepeunbie u
MPOJ0IbHBIE BONHBL. HTepdepeHuns u nudpakiys MeXaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DNEeKTPOMarHUTHbIE BOJHBL. YCIOBUS H3JIyYEHHUS 3JIEKTPOMAarHUTHBIX BOJIH. B3amMmHas opueHtauus BekropoB E, B, V B
AIIEKTPOMArHUTHOU BoyiHE. CBOMCTBA 3JEKTPOMATHUTHBIX BOJIH: OTPaKCHHE, TIPETIOMIICHHUE, MONsIpu3alus, nudpakius, HHTepepeHIIHs.
CKOpOCTB 2JIEKTPOMArHUTHBIX BOJIH.

[IIkasa 3JIeKTPOMAarHUTHBIX BOJTH. [I[pUMEHEHHE AJICKTPOMArHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUUIIBI painoOCBA3U U TeNEBUACHUS. Pagnonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPY KAIOIIEH Cpeibl.



TexHuueckue ycTpoicTBa U MPaKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIE HHCTPYMEHTHI, YIbTPa3BYKOBasi IMATHOCTUKA B TEXHHUKE U
MEIHIMHE, Pajiap, paIuONPUEMHUK, TEICBH30p, aHTeHHA, Tenedon, CBUneun.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTPaHEHUE TOMEPEUHBIX U MPOJO0IBHBIX BOJH.

Konebmromieecst Te10 Kak HICTOYHUK 3BYKa.

HaGumroienne oTpakeHus U IpeIOMIICHUSI MEXaHUIECKUX BOJTH.

Habmionenue nnrepdepeHunu u qupakiind MEXaHUYECKHX BOJIH.

3BYKOBOM pPE30HAHC.

HaGmronenue cBsi3u TpOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUTUTYI0M U YaCTOTON KOJIeOaHMIA.

HccnenoBanue cBOMCTB AJIEKTPOMArHUTHBIX BOJIH: OTpa)kKeHUE, MpeoMIIeHHe, oysapu3anus, tudpakuus, nHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsmonuHeliHOe pacipocTpaHeHHe CBETa B OTHOPOAHOM cpene. JIyu cBeta. ToueuHblli HCTOUHHK CBETA.

OtpaxxeHue cBeta. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHUH B TIIOCKOM 3epKalie.

[Ipenomiienne cBeta. 3aKOHBI TpETOMIICHUSI cBeTa. AOCONIOTHBIN TMOKa3zarenb mpernomiieHus. [lonHOe BHYTpEHHEE OTpaskeHUE.
IIpenenbHbIN yroa MOJHOTO BHYTPEHHETO OTPAKEHUS.

Hucnepcus cera. CroxkHbINA cocTaB Oemoro ceta. LIBerT.

Cobwuparorue u paccenBaromue JUH3bL. ToHKas JmnH3a. DOKYCHOE PACCTOSTHUE M ONTHYECKas CHiia TOHKOW JuH3BI. [locTpoeHme
M300paXeHHUI B COOMPAIOIINX U paccenBaroIuX TuH3ax. GopMyIia TOHKOW JIMH3BL. Y BEIUUYEHUE, TaBAEMOE JTUH30M.

[Ipenensl TPUMEHUMOCTH T€OMETPUUYECKOM ONTHUKHU.

BonnoBas onrtuka. MuTepdepennus cBeta. KorepeHTHbIE HMCTOYHUKH. Y CIOBHS HAONIONEHUS MaKCUMYMOB M MHHHMYMOB B
uHTEp()EPEHITMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOTEPECHTHBIX HCTOUYHUKOB.

Judpakmus ceeta. JudpakimonHas pemiétka. Y ciaoBHe HAOIOMCHUS TJIABHBIX MAaKCHMYMOB TIPH MAaJeHUH MOHOXPOMATHYECKOTO
cBeTa Ha TU(PaKIMOHHYIO PEIIETKY.

[Tonspuzanus cera.

TexHudeckue ycTpoiicTBa U MpaKTUIECKOE MPUMEHEHHE: OUKH, JIyna, (hoToanmnapar, MpOeKIIHOHHBIH anmnapaT, MUKPOCKOIIL, TEJIECKOTI,
BOJIOKOHHAS ONTUKA, THU(PpaKIIMOHHAS pErIETKA, TOJISPOH/I.

Jlemoncmpayuu

[IpsiMonuHEITHOE pacpocTpaHeHHEe, OTPAKEHUE U TIpesioMiieHre cBeTa. ONTHYecKue mpruoopHI.

[TonHoe BHyTpeHHEe oTpakeHue. Mojenb CBeTOBOIA.

HccnenoBanue cBOWCTB N300paKeHHI B TMH3aX.



Mopenu MUKpOCKOTIa, TEIECKOIIA.

HaGmronenue natepdepeHum cBera.

Habmonenne nudpaknuu ceera. Habmronenue nucrepcuu cBera.

[Tomyuenue criekTpa ¢ TOMOIIBIO MPU3MBI.

[Tomyuenue criekTpa ¢ TOMOIIBIO TUPPAKITMOHHON PEIIETKH.

Habmonenue nonsipusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi I3MepeHune nokaszaremns npeaoMIeHUs
CTEKJIA.

HccnenoBanue cBOMCTB n300pakeHu B TnH3aX. HabmoneHrne qucnepcun creTa.

Pa3nen 6. OcHOBBI cIeMATbHONH TEOPUHM OTHOCHUTEILHOCTH
['panuIpl NPUMEHUMOCTH KJIacCHYEeCKO MeXaHUKHU. [1ocTynaTsl crienuanibHON TEOPUH OTHOCUTENFHOCTH: HHBAPUAHTHOCTD MOIYJIS
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIbHOCTH DHUHIITEIHA.
OTHOCHUTEILHOCTD OIHOBPCMCHHOCTH. 3aMC,Z[.HeHI/Ie BPCMCHU U COKpAIICHUC NJINHBIL.
OHeprus U UMILYJIbC PEISTUBUCTCKON YaCTHILIBI.
CBsI3b Macchl ¢ BHCpFHefI 1 UMITYJIbCOM pGHﬂTHBHCTCKOﬁ qaCTULbI. 3Hepm${ IIOKOSI.

Pasznen 7. KBanToBas pusuka
Tema 1. Dnemenmul KGAHMOGOU ONMUKU
®otonbl. Dopmyina [InaHka cBsi3u 3HEPrUM (HOTOHA € €r0 YaCTOTOM. DHEPrust U UMIYJIbC (POTOHA.
OtkpeiTie u uccinenoBanue Gororpdexra. Ombitel A. I'. CroneroBa. 3akoHbl ¢orodddexra. YpaBHeHune ODHHIITENHHA 17
doroapdexra. «Kpacnas rpanuna» Gororddexra.
JNasnenue cera. Onbitel I1. H. JIeOenena.
XHAMHYECKOE IEHCTBHE CBETA.
TexHuueckue yCcTpoicTBa U MPAKTUIECKOE IPUMEHEHHUE: (POTOITEMEHT, (HOTONATUHK, COTHEUHAs OaTapesi, CBETOIHO.
Jlemoncmpayuu
®oTo3(PeKT Ha yCTaHOBKE ¢ IMHKOBOM MIACTHHOM.
HccnenoBanue 3akOHOB BHEIIHEro Gpotodddekra.
Ceeroauos.



Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopaa no paccestauto o -uactuil. [Lnanerapuas moaens aroma. [loctymarst bopa. Uznmydenue
U Toronienue (OTOHOB MPHU MEPEXoJie aToMa C OJHOTO YPOBHS dHEpPruM Ha Apyroil. Bunsl cnektpoB. CrekTp ypoBHEH 3HEprHH aToma
BOZOpOJA.

BonnoBble cBolicTBa yactull. Bosnbl e bpoiinsa. KopnyckynspHO-BOJIHOBOW Jyalu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHnuyeckue ycTpoHCcTBa U MPAKTUUECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIEKTPOCKO), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onsita Pesepdopaa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Habmtonenne nuHeyaThIX CIEKTPOB U3TYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomer HabmoneHne TuHeHYaToro CrueKTpa.

Tema 3. Amomnoe a0po

DKCIIEpUMEHTHI, TOKA3BIBAIOIIUE CI0KHOCTh CTpOoeHUS spa. OTKpbITHE paguoakTuBHOCTH. OmnbIThl Pesepdopaa mo omnpeneneHuto
cocTaBa paJiMOaKTUBHOTO u3nyueHus. CBoiicTBa anbda-, 6eta-, ramman3nyueHus. BiausiHue paguoakTHBHOCTH HA JKUBbIE OPraHU3MBI.

OTkpeiTHE IPOTOHA U HelTpoHa. HykiionHas monens siapa I'eitsenOepra—Banenko. 3apsn sapa.
Maccosoe uncio sapa. M3oronsl.

Anbda-pacnag. DIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amMmma-u3inydenne. 3aKoH paJuoaKTUBHOTO Pacaia.

DHeprus CBA3U HYKJIOHOB B szpe. SnepHbie cuibl. JledekT macchl spa.

Snepubie peakuuu. JleneHnue u cUHTE3 A1€Ep.

Snepusiii peaktop. TepmosimepHsiii cuntes. [Ipo0OiaemMbl U MEPCHIEKTUBHI SIIEPHON SHEPTrEeTUKU. DKOJOTUYECKHE aCTIEKThI SIEPHON
SHEPTETUKHU.

OnemeHTapHble YacTULbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOIIOCHHUS U PETHCTPALIUH SJIEMEHTAPHBIX YaCTHII.

@dyHIaMeHTaIbHbIE B3aUMOAeHCTBUS. EMUHCTBO (pu3nueckoil KapTHHBI MUpA.

TexHudeckue ycTpoicTBa U MPaKTHIECKOE TPUMEHEHHUE: TO3UMETp, KamMepa BuibcoHa, siiepHbIil peakTop, aToMHas boMoa.

Jlemoncmpayuu

Cu€TUrK HOHU3UPYIOLMX YACTHII.



Yuenuueckuii sxcnepumenm, rabopamopruie pabomul
HccnenoBanue TpeKOB 4acTHIL (110 TOTOBBIM (hoTOrpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUM M ACTPOPU3UKHU

Dtanbl pa3BUTHSA acTpoHOMHUH. [IpuKiIagHOe 1 MUPOBO33pEHUYECKOE 3HaUEeHHUE acTpoHOMUHU. Bun 3BE3aHOT0 Heba. Co3Besnus,

SApKHE 3BE31bI, INIAHETHI, UX BUIUMOE JBUKCHHUE.

ConHeunas cucreMa.

Connue. Conneunas akTuBHOCTb. McrouHuk sHeprunm ConHua M 3BE3A. 3BE3/bI, MX OCHOBHBIE XapaKTEpUCTUKU. Jluarpamma
«CTIEKTPaNbHBIN KJIacC — CBETUMOCTB». 3BE3/bI TJIABHOM MOCIIEI0BATENILHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb) JJIsl 3BE3/ INIaBHOM
1ocyeI0BaTeabHOCTU. BHyTpeHHee crpoeHue 3BE3a. CoBpeMEHHbIE MPECTABICHUS O MPOUCXOXKIACHUHM U dBoitounu ConHLA U 3BE3.
OTanbl )KU3HHU 3BE3.

Mnineunsiii [1yts — Hama 'anaktuka. [lonoxenue u neuxkenne Connua B ["anaktuke. Tunsl ranaktuk. PaguoranakTuku M KBas3apsl.
UYEpHbie AbIPHI B IApaxX raJIaKTUK.

Bcenennas. Paciupenne Beenennoit. 3akon Xa66ma. Pazoeranue ranaktuk. Teopus bonbinoro B3psiBa. PennkToBoe nznydyeHue.

MacmtaOHas ctpyktypa Beenennoii. Meraranaktuka.

Hepewénnple mpo6ieMbl aCTpPOHOMUM.

Yuenuueckue nabarooenus

HabmtoneHus HeBOOPYKEHHBIM IJ1a30M C UCHOJIb30BAHUEM KOMIBIOTEPHBIX MPUIOKEHUHN JUIsl OTIPEIEeICHUS MOJI0KEHUST HeOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c0o3Be31usi CeBepHOIro MOTYIIAPHS U SIPKHE 3BE3/IBI.

Habmonenus B teneckon JlyHsl, mianet, Mineunoro IlyTu.

O0o0maroniee NoBTOpeHHE

Ponb ¢pu3uKku 1 aCTpOHOMHM B 3KOHOMHMUYECKON, TEXHOIOTUYECKOH, COLIMAIbHON U ATUYECKON cepax AeaTeIbHOCTH YeI0BEKa, pOJib
U MeCTO (PM3UKHU U aCTPOHOMUHU B COBPEMEHHOM Hay4HOI KapTHHE MHpa, poJib PU3NUECKON Teopuu B HOpMUPOBAHUM HpPEACTABICHUN O
¢du3nueckoil kapTuHe MHUpa, MEeCTO (PU3NYECKOW KapTHHBI MHUpa B OOILEM pPALy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEJICTABICHUHA O
npupoae. MeknpeaMeTHbie CBA3H

N3yuenne kypca ¢pusuku 6a30Boro ypoBHs B 11 kiacce ocymecTBIsieTcs ¢ y4ETOM COAEPIKATENbHBIX MEKIPEIMETHBIX CBs3eH C
KypcaMHu MaTeMaTUKH, OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTHH.

Mescnpeomemmusvie nonsimus, CBI3aHHbIE C U3yUYE€HHEM METOI0B HAyUHOTO TIO3HAHMS: sIBIEHUE, HAyYHbIH (DaKT, THIoTe3a, u3ndecKas
BEJIMYMHA, 3aKOH, TeOpHs, HAOII0IeHHE, IKCIIEPUMEHT, MOACTUPOBAHNE, MO/IEIIh, U3MEPEHUE.



Mamemamuxa: pelieHUe CUCTEMbI YpaBHEHUH, TPUTOHOMETpUYECKUE (DYHKIMU: CHHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX MPOCKIHUHU HA OCH KOOPIWHAT, CIOKEHHUE BEKTOPOB, MPOU3BOJHBIC 3JIEMEHTAPHBIX
(GYHKIHA, TPU3HAKK TTO00US TPEYTOJIBHUKOB, ONPECICHHUE TUIOIIAIN ITIOCKUX GUTYP U 00BEMA Tel.

buonocus: snextpudeckue sIBICHUS B )KUBOU MPUPOJIE, KoyieOaTelIbHbIe TBUKEHHS B )KUBOM MPUPOJIE, ONTHYECKUE SBJICHUS B )KUBOMN
pHUpojie, AeUCTBUE PaIUAIIUU HA KUBBIE OPTaHU3MBI.

Xumus: CTpoeHHE aTOMOB M MOJIEKYJ, KpPHCTaJUIMYecKas CTPYKTypa TBEPIBIX Tell, MEXaHU3Mbl O00pa30BaHUS KPUCTATITUNYECKOM
pPELIETKY, CIIEKTPAJIbHbIN aHAJIN3.

l'eocpagpus: MarHUTHBIE MTOJIIOCA 3€MIIH, 3aJIEKU MarHUTHBIX Py, POTOCHhEMKA 36MHOM MOBEPXHOCTH, MPEACKA3aHNE 3EMIIETPSICEHUH.

Texnonozcusi: JIMHUW ODJIEKTpoONEpenad, TIEeHEepaTop IEPEMEHHOr0 TOKAa, JJIEKTPOABHUraTelb, WHIYKIMOHHAs Iedb, pajap,
paguonpuéMHHUK, TEJIIEBU30D, aHTeHHA, TenedoH, CBU-nieub, MpoeKIIMOHHBIN anmapar, BOJOKOHHAS ONTHKA, COJTHEYHAs OaTapes.

IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHET'O OBLIEI'O
OBPA3OBAHUA

OcBoenne yuebHoro mpeamera «Dusnka» Ha YpOBHE CpeqHEro ooOmiero oopasoBaHus (0a30BbI ypOBEHB) JOKHO 00ECICYHTH
JOCTIKEHHUE CIEAYIONUX JTUIHOCTHBIX, METAPEIMETHBIX U MPEIMETHBIX 00pPa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI
JInuHOCTHBIE Pe3yIbTaThl OCBOEHUS yueOHOro npeamera «Dusnkay ToIKHbI OTpaXkaTb TOTOBHOCTb U CITIOCOOHOCTh 00y4arOIIUXCsl
PYKOBOJICTBOBAThCS C(HOPMUPOBAHHOM BHYTPEHHEN MO3ULIMEH TMUYHOCTH, CUCTEMOM IIEHHOCTHBIX OPUEHTALUI, TO3UTUBHBIX BHYTPEHHUX
yOex/ieHuil, COOTBETCTBYIOIIUX TPAAULMOHHBIM LEHHOCTSM POCCHMCKOro OOLIECTBA, pPACIIMPEHHE >KU3HEHHOI'O OIbITa M OIbITA
JESATEIBHOCTH B IIPOLIECCE PEATTN3allMi OCHOBHBIX HAIPaBICHUI BOCIIUTATEILHOMN I€ATEIbHOCTH, B TOM YHCJIE B YACTH:
1) rpamIaHCKOr0 BOCIIUTAHMSA:
C(OPMHPOBAHHOCTb TPAKIAAHCKOHN MO3UIMK 00yYaIOLIErocs Kak aKTUBHOI'O U OTBETCTBEHHOI'O
YJieHa POCCUIICKOro OOIIeCTBa; MPUHATHE TPAJUIMOHHBIX OOIIEYEIOBEYECKUX TI'YMaHHCTUYECKUX M J€MOKPATUYECKHX ILIEHHOCTEH;
TOTOBHOCTb BECTH COBMECTHYIO JEATEIbHOCTh B MHTEPECAX IPAXKAAHCKOr0 OOIIeCTBa, y4acTBOBATh
B CAaMOYIPaBJICHUU B 00pa30BaTeIbHOI OpraHU3aIiy; YMEHHE B3aUMOACHCTBOBATH C COIMAIbHBIMU HHCTUTYTAMH B COOTBETCTBUH C MX
GYHKITUSMU |
Ha3HAY€HUEM; TOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOM 1€ATEIbHOCTH; 2)
NATPHOTHYECKOI0 BOCIIUTAHUSA:



c(hOPMHUPOBAHHOCTH POCCUICKON TPAkKIAHCKON UICHTUIHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIIEHUE K TOCYIapCTBEHHBIM CUMBOJIAM, IOCTHKEHHUSM POCCUHCKUX yUEHBIX B 00-
nacTe (PU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

Cc(OPMHPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOI'O TIOBEJICHHUS;

CIOCOOHOCTH OILICHUBATH CUTYAllMIO U IPUHUMATh OCO3HAHHBIE PELICHHUS, OPUEHTHPYSICh Ha MO-
paJIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHCJIE B JEATEIBHOCTH YUYEHOIO; OCO3HAHME JIMYHOI'O BKJIaJa B IOCTPOCHHE

YCTOWYMBOro OynyIiero; 4) 3¢TeTHYecKOro BOCHHUTAHHUS: 3CTETUYECKOE OTHOIIEHHWE K MHPY, BKJIIOYas ICTETUKY HAy4yHOTO

TBOPYECTBA, IPUCYIIETO pU3NIe-

CKOMU HayKe;

5) TPy10BOr0 BOCIIUTAHUA:

MHTEpEC K Pa3IMYHBIM chepaM NpoecCHOHATBHON NeATETFHOCTH, B TOM UYHWCIE CBS3aHHBIM C (M3UKON M TEXHHKOW, YMEHHE
COBEpIIATh OCO3HAHHBINA BRIOODP Oyaymiel mpodeccuu U peaan30BbhIBaTh COOCTBEHHBIC KU3HEHHBIC TIAHBI; TOTOBHOCTh U CTIOCOOHOCTH K
00pa3oBaHUIO U caM000pa30BaHUIO B 001acTH (PU3UKHU HA MPOTSIKE-

HHUM BCEH KU3HHU,

6) 3K0J10rMYecKOro BOCIMTAHUs: CHOPMHUPOBAHHOCTD SKOJIOTUYECKOM KYJIbTYphl, 0CO3HAHHUE TI00aTFHOT0 XapaKTepa SKOJIOoTnye-
CKHUX Mpo0JIeM; TUIAaHUPOBAHHUE U OCYIIECTBICHHE ACHCTBUI B OKPYKAIOLIEH cpesie Ha OCHOBE 3HAHUS 1T
YCTOWYMBOTO Pa3BUTHUS YEJIOBEUECTBA; PACIIMPEHHUE ONBITA AESITEIbHOCTU IKOJOTMYECKOM HAIIPABIIEHHOCTH HA OCHOBE UMEIOIIMXCS 3Ha-
HUH 10 (U3HKE;

7) HEeHHOCTH HAY4YHOI0 MO3HAHMA: CPOPMHUPOBAHHOCTh MUPOBO33PEHHMSI, COOTBETCTBYIOLETO COBPEMEHHOMY YPOBHIO Pa3BUTHUs

¢buzu-
YECKOU HayKH;

OCO3HAHME LIECHHOCTU HAYYHOH JesTeIbHOCTH, TOTOBHOCTh B IPOLIECCE U3YUEHUS (PU3UKHU OCY-

LIECTBIIATh IPOEKTHYIO U MCCIIEA0BATENbCKYIO 1€ATEIbHOCTh MHANBUIyAJIbHO U B IPYyIIIE.

METAIIPEIMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/IbHBIE YHUBeEpPcaIbHbIE yueOHbIe neiicTBus ba3oBble jiornueckune 1eMCTBUA:
CaMOCTOSITENIFHO (OPMYJIMPOBATh M aKTYaJIM3HpOBAaTh IMpPoOJIEeMy, paccMaTpuBaTh € BCECTOPOHHE;  ONpEACHATh LENn
ACATCIIBHOCTHU, 3aJaBaTb MapaMCTPbl H KPUTCPUHU HUX AJOCTHKCHHUA, BbBIBJISATL 3aKOHOMCPHOCTH U IIPOTHUBOPCUUA B



paccMaTpuBaeMbIX (PU3MYECKUX SBJICHUAX;  pa3pabaThiBaTh IUIAH pEIIEHHs MpOoOJieMbl C Y4€TOM aHalu3a HMEIOLIUXCS
MaTepUaIbHbIX U HEMA-
TE€pUAIBHBIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBHUE PE3YJIbTATOB LENSIM, OLICHUBATh
PHCKH MTOCIIEICTBUI EATEIbHOCTH; KOOPAWHUPOBATH U BBIOJIHATH pabOTy B YCIOBHUSX PEalbHOI0, BUPTyaJbHOTO U KOMOMHUPOBAH-
HOT'O B3aUMOJICHCTBHS; Pa3BUBATh KPEATUBHOE MBIIIUIEHUE NP PELICHUH KU3HEHHBIX POOJIEM.
ba3oBble ncciaenoBarebCKie J1CHCTBUA:
BJIAJIETh HAyYHOW TEPMHHOJIOTHEH, KIIOYEBBIMH IMOHATHUSMH M METOJaMH (U3MYECKOW HAyKW; BJaJeTh HABBIKAMH Yy4eOHO-
UCCIIEI0BATENLCKON U MPOEKTHOM JESITEIbHOCTH B 00JIaCTH (PU3MKH,
CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PpeIIeHHUs 3ajad (PU3MYECKOrO COJACpXaHMs, HMPUMEHEHHIO
pa3NUYHBIX METOAOB MO3HAHUS; BIAJETh BUIAMU JIEATEILHOCTH I10 MOJIy4YE€HUIO HOBOTO 3HAHUS, €r0 HHTEpIIpeTaluu, mpeodpas3o-
BaHUIO U IPUMEHEHUIO B PA3IMUHBIX YU€OHBIX CUTYalUsIX, B TOM YHCIIE IPU CO3JaHUU YYEOHBIX MPOEKTOB B 0071aCTH (PU3UKHU; BBISBIIATH
[IPUYUHHO-CIIEACTBEHHBIC CBSA3HU U AKTYaJIM3UPOBATH 3a7ady, BbIABUIATh TUIIOTE3Y €€
peuieHus, HaXOAUTh aPTYMEHTHI JUIs IOKa3aTeJIbCTBA CBOUX YTBEPKACHUH, 3a/1aBaTh IMapaMeTPhl U KPUTEPUHN PELICHHUS; aHAJTU3UPOBAThH
ITOJIyYEHHBIE B XOJI€ PEILICHUS 3a1a4U PE3YJIbTaThl, KPUTUYECKH OLIEHUBATh UX J0-
CTOBEPHOCTb, POTHO3UPOBATh M3MEHEHHE B HOBBIX YCJIOBHUAX; CTaBUTh M (OPMYIMPOBATh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
NESATEIBHOCTH, B TOM YHCIIE
IpY U3y4yeHUH (PU3MKU; AaBaTh OLEHKY HOBBIM CUTYalLlUsAM, OLIEHUBATh PUOOPETEHHBIH OMBIT;
YMETbh NEePEHOCUTH 3HAHUS 0 (PU3UKE B MPAKTHUECKYIO 00JIACTh KHU3HEEATEIbHOCTH; YMETh HHTETPUPOBATh 3HAHUS
U3 Pa3HbIX IPEAMETHBIX 00J1acTel; BBIABHIaTh HOBBIC MJIEH, IIPEUIaraTh OPUTHHAIBHBIC TIOAXO/IbI U PEIICHUS; CTaBUTh
npoOJIeMBbl U 3aJ1a4H, IOMyCKaloIIKe albTepHaTUBHbIE pemieHus. PaGoTa ¢ undopmanueii:
BJIaJIeTh HaBBIKAMH MOJyYeHHs WHPOpMALUU (PU3UIECKOTO CONEPKAHMSI U3 HCTOYHUKOB Pa3HbIX
THUIIOB, CAMOCTOSITEJIbHO OCYIIECTBIISATh MOKMCK, aHAIN3, CUCTEMAaTU3AIMI0 M MHTEPIIPETalui0 HHPOPMALUU PA3IUYHbIX BUAOB U (HopM
MIPEJCTABIICHHS; OIICHUBATh IOCTOBEPHOCTh HH()OPMAITHH;
UCIOJIb30BaTh CPEACTBA MH(POPMALIMOHHBIX U KOMMYHHUKAI[HOHHBIX TEXHOJIOTHI B PEILICHUH KO-
THUTUBHBIX, KOMMYHHUKATUBHBIX M OPraHU3ALMOHHBIX 33124 ¢ COOII0IeHNEM TpeOOBaHUN SPrOHOMMKH, TEXHUKH 0€30I1aCHOCTH, TUTHEHBI,
pecypcocOepexeHns, MpPaBOBBIX M 3TUYECKUX HOPM, HOPM HH(POPMALMOHHOW O€30MacHOCTH; CO3/1aBaTh TEKCThl (PU3NYECKOTO
COoJIepKaHus B pa3IMYHbIX (popMaTax ¢ yuéToM Ha3HAUCHUS UH-
dbopmanuu 1 eIeBOi ayAUTOPUH, BEIOUpast ONTUMAIBHYIO (hOpMY MPEACTABICHHUS U BU3yaTH3alHH.

KoMmyHMKaTHBHBIE YHUBepCAJIbHbIC y4eOHbIE 1efiCTBHUS:



OCYIIECTBIISITH OOIICHNE HA YpOKaX (DU3WKHU ¥ BO BHE-YPOUHOU JESTEILHOCTH,
pacrno3HaBaTh MPEANOCHUTKA KOH(GIMKTHBIX CUTYAIlMid U CMSTYaTh KOHQIMUKTHI; Pa3BEPHYTO U JIOTUYHO W3JIAraTh CBOIO TOYKY
3pEHUS C HCIIOJIb30BAHUEM S3BIKOBBIX CPEJICTB; IOHUMATh U HCIIOJIB30BATh MPEUMYIIIECTBA KOMaHTHOW ¥ MHIUBHIYJIbHON PaboTHI;
BBIOMpATh TEMATHUKY U METObI COBMECTHBIX JCHCTBHI ¢ yUETOM OOIIMX UHTEPECOB U BO3MOKHO-
CTeHl KaXkJIOT0 uJieHa KOJUIEKTHBA; MPUHUMATh 1I€JIH COBMECTHOM e TEIbHOCTH, OPTaHH30BBIBATh U KOOPAMHHUPOBATH JEHCTBUS MO €&
TOCTIKEHHUIO: COCTaBJIATh IJIaH JNEHCTBUI, pacmpefensaTh poid ¢ YY4ETOM MHEHHMH yYaCTHHKOB, 00CYXJIaTh pe3yibTaThl COBMECTHOM
paboThI; OIIEHMBATH KAUYECTBO CBOETO BKJIAJa M KAXKJOTO YYaCTHUKA KOMaH/IbI B OOIIHI pe3ybTar 1o pas-
paboTaHHBIM KPUTEPHUSIM; MTPeAaraTh HOBbIE MPOEKTHI, OLICHUBATH UJEH C MO3UIIUU HOBU3HBI, OPUTUHAIBLHOCTH, MPAKTHYE-
CKOMW 3HAYMMOCTHU; OCYIIECTBIATH MO3UTUBHOE CTPATETHYECKOE MOBEICHHUE B PA3JIMUHBIX CUTYAIUAX, TPOSIBIATH
TBOPYECTBO U BOOOPaKEHUE, OBITh MHUITHATHUBHBIM.

PeryisiTuBHBIE YHUBEpPCAJbHbIE yUeOHbIe AeiicTBUs CaMoopraHu3amusi:
CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATEIBHYIO IEATEIBHOCT B 001aCTH (DPU3UKH U ACTPOHOMHUH,
BBISIBJISITH TIPOOJIEMBI, CTaBUTh M (OPMYJIHUPOBATh COOCTBEHHBIC 3a/layl; CAMOCTOSITENIbHO COCTaBIISATH IJIAH PEIICHUS PAcu&THBIX U
KAaueCTBEHHBIX 3a7a4, TIaH BHITIOTHCHHUS
MPAKTHIECKON PabOThI ¢ YIETOM UMEIOIITNXCS PECYPCOB, COOCTBEHHBIX BO3MOKHOCTEH U MPEATIOYTCHHUIA; 1aBaTh OIICHKY HOBBIM CHUTYaIIUSM;
pacImpsATh paMKH y9eOHOTO MPEAMETa Ha OCHOBE JIMIHBIX MPEATIOUTCHUL;
JienaTh OCO3HAHHBIN BBIOOD, apTyMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 32 PEIICHHE; OIEHUBATh MPUOOPETEHHBIHN OIIBIT;
Croco0CTBOBATh (POPMUPOBAHUIO U MPOSBICHUIO IPYIUIMH B 001aCTH (PU3UKH, TIOCTOSIHHO TTOBBI-
maTh CBOM 00pa30BaTeNbHbIN U KYyJIbTYPHBIN ypoBeHb. CAMOKOHTPOJIb, IMOIMOHAIbLHbII HHTEJJIEKT:
JaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, BHOCUTh KOPPEKTUBHI B I€ATEIHHOCTh, OLIEHUBATH COOTBET-
CTBUE PE3yJIbTATOB IENSIM; BIAJeTh HABBIKAMHU MO3HABATENIbHOM peIeKCUU KaK OCO3HAHUS COBEPIIAEMBIX JIEUCTBUN U MbIC-
JTUTENBHBIX MPOIECCOB, UX PE3YJIHTATOB M OCHOBAHMIA, MCIOJIB30BaTh MPUEMBI pehICKCUU TSl OLIEHKH CUTYyalluH, BEIOOpa
BEPHOTO PEIICHUS; yMETh OIICHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATH PEIICHUS 110 UX CHIDKEHUIO; IPUHUMATD
MOTHBBI U ApTYMEHTHI JPYTHX MIPU aHAIH3E PE3yIbTaTOB JACITeILHOCTH; IPUHUMATD Ce0sl, MOHNUMAs CBOU
HEJOCTaTK! U JIOCTOMHCTBA; IPUHUMATh MOTHUBBI M apTYMEHTBI APYTHUX TPU aHAIA3E PE3YJIbTATOB JICATEITHHOCTH;
MIPU3HABATH CBOE MPABO M MPABO APYTHUX HA OMIHOKH.
B mporiecce 10CTHKEHHS TUIHOCTHBIX PE3YJIBTATOB OCBOSHUS IIPOTPAMMBI 110 (PU3UKE ISl YPOBHS CPETHEr0 00IIero 00pa3oBaHUs
y 00yYaronuxcsi COBEPIICHCTBYETCSI AMOITMOHAIBHBIA WHTEJUICKT, MPEIOoIaraomuii copMupoBaHHOCTD:
CaMOCO3HaHUs, BKIIOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATIBLHOE COCTOSTHUE, BUJIETh



HaNpaBJICHUSI Pa3BUTUS COOCTBEHHOM SMOLMOHAIBHON cepbl, OBITh YyBEpEeHHBIM B ceOe; CaMOPETyJIHpPOBAHHUS, BKIIIOYAIOIIETO
CaMOKOHTPOJIb, YMEHHE IIPUHIMATH OTBETCTBEHHOCTb 33 CBOE MOBEICHHE, CITIOCOOHOCTH aJalITUPOBATHCS K SIMOIIMOHATEHBIM U3MEHEHHSIM
U TIPOSIBIISITH THOKOCTD, OBITH OTKPHITHIM HOBOMY; BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIOMIEH CTPEMIICHHE K JOCTID)KEHHIO IIETH M yCIHEXy,
ONITHMU3M,
WHHUIMATUBHOCTh, YMEHHE JCHCTBOBATh HCXOJS M3 CBOMX BO3MOXKHOCTEH;  SMIATWH, BKIIOYAIOMIEH CIIOCOOHOCTh ITOHUMATH
HMOLMOHAIBHOE COCTOSIHUE APYTUX, YIUTHIBATD

ero MpH OCYIIECTBICHUH OOIIECHHS, CTIOCOOHOCTh K COUYBCTBHIO U CONEPEKUBAHUIO;

COILIMAIBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C APYTUMH JIFOIbMH,
3a00TUTHCA, TPOSIBIIATH HHTEPEC U pa3periaTb KOHPIUKTHL.

NPEJMETHBIE PE3YJIBTATHI
K konny oOyuenus B 10 kiacce mpeaMeTHbIE pe3yibTaTbl Ha 0a30BOM YpPOBHE JOJKHBI OTPakaTb CPOPMUPOBAHHOCTH Yy

00yJaromuxcst yMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEPaxX PoJib U MECTO (PU3UKU B HOPMHUPOBAHUN COBPEMEHHON HAyYHOH
KapTUHBl MHUpa, B Pa3BUTHM COBPEMEHHOM TEXHUKH M TEXHOJOTUH, B NPAKTHUECKON AESITEIbHOCTU JIOAEH; YUUTHIBATH TI'PAaHUIIBI
IPUMEHEHHs M3Y4YEHHBIX (PM3NYECKMX MOJENIeH: MaTepuaibHas TOYKa, MHEpLHUalbHAs CUCTeMa OTCY€Ta, abCOJIIOTHO TBEPIOE TEJO,
U7ieaIbHbIN ra3, MOJIEIN CTPOEHUS Ia30B, XKUJIKOCTEH U TBEPBIX TEJI, TOUCUHBIH IEKTPUUECKUI 3apsi PU pelIeHn (pU3NYeCcKuX 3a1ay;
pacrio3HaBaTh (pu3nYecKHe sBJICHUS (TIPOLECCH) U OOBIICHATH UX HA OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUUECKON TEOPUU CTPOEHMS BELIECTBA U AIEKTPOJAMHAMUKHM: PAaBHOMEPHOE U PAaBHOYCKOPEHHOE IPSIMOJUHEIHOE
JBIDKEHHUE, CBOOOTHOE TaJICHHUE TEll, IBUKCHHE TI0 OKPY>KHOCTH, WHEPIUS, B3auMoIeiHCTBHE Tell, T dy3usi, OpOYHOBCKOE JBUKCHHE,
CTPOEHHUE >KUAKOCTEH M TBEPABIX TeJl, U3MEHEHUE O00bEMa Tesl NpPU HarpeBaHWU (OXJIAXKJEHHM), TEIUIOBOE PaBHOBECHUE, HCHApEHHE,
KOHJIEHCallUs, MJIaBJIeHUE, KPUCTATU3ALMsl, KUIICHHUE, BIIAXKHOCTh BO3/1yXa, MMOBBILICHNE 1aBJICHHUS Ta3a IIPU €ro HarpeBaHUU B 3aKPHITOM
COCyZ€, CBSI3b MEXKIY IapaMEeTpaMU COCTOSHUS raza B H30IpoLEccax, MIEKTpU3alMs Tell, B3aMMOJICHCTBHE 3apsioB; ONUCHIBATH
MEXaHUYeCKOe JBI)KEHUE, UCTIOIb3Ys (PU3NYECKHE BEIMYMHbBI: KOOPUHATA, ITyTh, TIe-
peMeIleHne, CKOPOCTh, YCKOPEHHUE, Macca Tejla, Cujla, UMITYJIbC Tejla, KWHEeTHYeCKasi SHEeprusl, MOTEeHIMalIbHAs YHEPTHsl, MEXaHUYECKasl
paboTa, MexaHH4YecKasi MOIIHOCTh; IPH ONHUCAHUH NPAaBUIBHO TPAKTOBATh (PU3MUECKHUM CMBICI UCTIONB3YEMBIX BEJIMUUH, UX 0003HAaYECHHUS
U CMHUIBI, HAXOOUTH (POPMYJIbI, CBA3BIBAIOIIME AAHHYIO (PM3UYECKYI0 BEJIMYMHY C JPYT'MMHU BEIMYMHAMU; ONUCBHIBATH U3yYEHHbIE
TEIUIOBBIE CBOWCTBA TEJ M TEIUIOBBIE SIBJICHHUS, UCTIONb3Ys (PU3NUYECKHE BEIMYUHBI: AaBJICHHUE ra3a, TeMIepaTypa, CpEeaHssl KHHETHYecKas
SHEPrusl XaOTUYECKOTO ABMXKEHMS MOJIEKYJ, CPEAHEKBAJPAaTUYHASI CKOPOCTb MOJIEKYJ, KOJMYECTBO TEILIOTHI, BHYTPEHHSAS SHEPIHs,



pabota ra3a, K03()(PUIMEHT MOJIE3HOrO JACHCTBHS TEIUIOBOTO JBMTaTeNsl; MPH OMHMCAHUHM MPABHIBHO TPAKTOBATH (PMU3UUYECKUN CMBICI
MCTIOJIb3YEMBIX BEJIMYHH, UX 0003HAYCHHUS U €AMHUIIBI, HAXOIUTH (POPMYIIBI, CBS3BIBAIONINE TaHHYIO (PH3MUECKYIO BEIMYUHY C IPYTHMHU
BEJIMYMHAM; ONUCHIBATH U3yUCHHBIE FJIEKTPUUECKUE CBOMCTBA BELIECTBA U AIEKTPUUECKUE SIBJICHUS (IIpoLiec-
Chbl), MCNOJIb3YSl (PU3MYECKHE BEJIUYMHBL JJIEKTPUUECKUN 3apsifl, JJNEKTPHUUECKOE IoJIe, HANpsHKEHHOCTh I0JIA, MOTEHIMAJ, Pa3HOCThb
MOTEHIMAJIOB; NPU ONMCAHUU IPABWIBHO TPAKTOBAaTh (PU3MUECKUI CMBICH HCHOJIb3YEMBIX BEIMYUH, MX OOO3HAUYECHUS M €IUHUIIBI;
yKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIONINE JAHHYIO (PU3MUYECKYIO BEIMYUHY C JPYTUMHU BETMUYMHAMM; aHAIM3UPOBATh (PU3HUECKUE MPOLECCHI U
SIBIICHHS, UCTIONB3YS (PU3NIECKUE 3aKOHBI U IPUHITUIIBL:
3aKOH BceMupHoro tiarorenus, I, II u Il 3akonsl HproTOHA, 3aKOH COXpaHEHUS MEXAHUYECKOW SHEPTUH, 3aKOH COXPAHEHUS UMITYJIbCa,
IMPUHIUI CYNEPHIO3ULMU CUJI, IPUHIIUI PABHOIPABUS MHEPLUAIBHBIX CUCTEM OTCUETA, MOJIEKYJIIPHO-KUHETUYECKYIO TEOPUIO CTPOCHHUS
BEIIIECTBA, TA30BbI€ 3aKOHBI, CBSA3b CpPEIHEH KWHETHYECKOW SHEPrMy TEIUIOBOTO JBIXKEHHUS MOJEKYJ ¢ aOCOJIOTHOM TeMmIeparypoi,
NEPBbI 3aKOH TEPMOJMHAMMKH, 3aKOH COXpPAHEHHs SIIEKTPUUYECKOro 3apsaa, 3akoH KysoHa, mpu 3ToM pas3nuyarh CIOBECHYIO
(OpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTUYEeCKOE BBIPAKEHHE M YCIOBHS (IpaHHIbI, 00JacTH) MPUMEHUMOCTH; OOBSICHATH OCHOBHBIE
MIPUHIUIBI IEHCTBHS MAIIWH, TPHOOPOB U TEXHUYECKUX YCTPONUCTB; pa3iv-
4aTh yCJIOBHSI MX O€30MaCHOr0 MCIOJb30BaHMs B MOBCEJHEBHOHN KM3HM; BBINOJIHATH HKCIEPUMEHTHI M0 UCCIIEOBAHUIO (DPU3HYECKHX
SBJICHUH M IPOLIECCOB C UCHOJIb30BAHUEM INPSIMBIX M KOCBEHHBIX U3MEPEHUH, NIPU 3TOM (HOPMYIUPOBaTh MpoOiIeMy/3aaady 1 THIIOTE3Y
y4eOHOTr0 3KCIEPUMEHTa, COOMpaTh YCTAHOBKY M3 MPEJI0KEHHOT0 000PY0BaHUs, IPOBOIUTH OMBIT U (HOPMYIUPOBATH BBIBOJIBI;
OCYILECTBIIATH MPSAMBbIE M KOCBEHHBIE U3MEPEHHS (PU3NYECKUX BEIIMYMH, IIPH 3TOM BBIOMpPATH OI-
TUMaJIbHBIN CIIOCO0 U3MEPEHHSI M UCTIOIb30BaTh N3BECTHBIE METO/IbI OLIEHKH IOIPEIIHOCTEH N3MEPEHNH; NCCIIeI0BAaTh 3aBUCUMOCTH MEXTY
(bU3NYECKUMHU BEIMYMHAMU C UCTIOIb30BAaHUEM IMPSIMBIX U3Me-
PEHUH, IPU 3TOM KOHCTPYUPOBATh YCTAHOBKY, (PUKCUPOBATH PE3yJIbTATHI TOJyYeHHON 3aBUCUMOCTH (PU3MYECKUX BEJTMUMH B BUJIE TaOIHUI]
U rpauKoB, J1eaTh BHIBOJBI IO PE3YJIbTaTaM UCCIIEIOBaHUs; COOII0AATh MpaBuiia 0€30MacHOTO TPYyAa P MPOBEICHUH UCCIIETOBAHHA B
paMKax y4eOHOTo JKC-
NEPUMEHTA, Y4eOHO-HCCIEeI0BATENbCKON U MPOEKTHOM AEATENBHOCTH C UCIOIb30BAHUEM M3MEPUTENIBHBIX YCTPOUCTB U JIAOOPATOPHOIO
000pyI0BaHUs; pelIaTh pacu€THBIE 3a/1a4M C SIBHO 33/J1aHHON (PU3NYECKOI MOJeNb0, UCTIONb3Ysl (PU3NUYECKHUE 3aKOHBI U IMPUHIMIIbI, Ha
OCHOBE aHaJM3a YCJIOBUS 3aJla4ui BHIOUPATh (PU3HUECKYIO MOJIEINb, BBIACIATh (PU3UYECKHE BETUYUHBI U (POPMYIIbI, HEOOXOJUMBIE JJIs €&
pelIeHw s, IPOBOJIUTH PACYETHI M OIICHUBATH PEAIbHOCTD IOIyY€HHOTO 3HaUeHUs (PU3MYECKON BETMUYMHBL, PEelIaTh KAYeCTBEHHBIE 33a49u:
BBICTPAMUBATh JIOTHYECKHU HEMPOTUBOPEUUBYIO LIETIOUKY paccyxke-
HUI C OMOpOil Ha W3yuyeHHbBIC 3aKOHBI, 3aKOHOMEPHOCTH M (U3UYECKUE SBICHMS; HCIOJIb30BaTh IPU PEIIEHUH Y4YeOHBIX 3aaad
COBpPEMEHHbIE HHPOPMALIMOHHBIE TEXHOJIOTHH IS



MOWCKA, CTPYKTYPUPOBAHWS, WHTEPIPETAIIMM W TPEICTaBICHHUS Y4eOHONW W Hay4HO-TIOMYyNSApHOW HH(OpPMAINH, MOTYYCHHOH U3
Pa3IMYHBIX HMCTOYHHUKOB, KPUTHYECCKH aHAIM3HPOBATH TOJTydaeMyr HWH(GOPMAIMIO; MPUBOJWUTH MPUMEPHI BKIAJa POCCHHCKUX H
3apyOe)KHBIX YUEHBIX-(DHU3UKOB B pa3BUTHE HAYKH,
00BSICHEHUE TPOLIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU M TEXHOJIOTHI; HCIIOIB30BATh TEOPETUUECCKHUE 3HAHUS 10 (pHU3HKE B
MOBCETHEBHOM JKU3HU [T oOecnieueHust 0e3-
OMACHOCTU TpU OOpalieHHH ¢ NpHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, ISl COXPAHCHHsS 3JI0POBbS U COOJIIOJICHHS HOPM
9KOJIOTHYECKOTO MOBEJCHHS B OKPYXKAIOMICH cpefie; padoTaTh B TPYNIE C BBIMOJHEHUEM PAa3IMYHBIX COIMAIBHBIX POJICH, MIaHUPOBAThH
paboTy TpYIIBI, PalMOHATBHO PacTpeesiaTh OOS3aHHOCTH W IUIAHHPOBATH JIEATEIHHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJICKBATHO
OLIEHUBATh BKJIAJ KAXKJIOTO U3 YYaCTHUKOB TPYIIITHI B PEIICHHE PACCMATPUBACMOM MPOOIIEMBI.
K xonmy oOyuenuss B 11 kJjacce mpeaMeTHBIE pe3ylbTaThl Ha 0a30BOM YpPOBHE IOJDKHBI OTPaXaTbh CHOPMHPOBAHHOCTH Y
00y4aroIIUXCsl YMCHH:
JEMOHCTPUPOBATH HA MIPUMEPAX POJIb U MECTO (GU3UKH B POPMUPOBAHUU COBPEMEHHON HAYUHOM

KapTUHBI MHpa, B Pa3BUTHU COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B MPAKTUYCCKON JCSITEIBHOCTH JIIOJCH, LIEJIOCTHOCTh M CIUHCTBO
(bu3MYECKOl KapTUHBI MUPA; YYUTHIBATH TPAHUIIBI TPUMEHEHUS U3YYCHHBIX (PU3UYECKIX MOJIECH: TOUCUHBINA DICKTPUICCKUI
3apsif], Ty4d CBETA, TOUCYHBIH UCTOYHHK CBETA, SACPHAs MOJAEIh aTOMa, HYKJIIOHHAsT MOJENb aTOMHOTO si/ipa MPU PEIeHUH (PU3NIECKUX
3aJ1a4; pacro3HaBaTh PU3NICCKUE SBICHUS (IIPOIECCHI) U OOBSICHITh MX HA OCHOBE 3aKOHOB JJICKTPOAMHAMHKHN M KBAHTOBOW (DM3HKH:
AJIEKTPHYECKAsl TMPOBOJANMOCTh, TEIUIOBOE, CBETOBOE, XHMHYECKOE, MArHHTHOE JCWCTBUS TOKAa, B3aWMOJICHCTBHE MAarHHUTOB,
AJIEKTPOMATrHUTHAS MHIYKIIHS, IEHCTBHE MArHUTHOTO TIOJIS Ha TIPOBOJIHHUK C TOKOM M JIBUXKYIIMIACS 3apsi, SJICKTPOMAarHUTHBIC KOJICOaHUS
Y BOJIHBI, MPSIMOJIMHEHHOE PACIpPOCTPAHEHUE CBETa, OTPAXKEHUE, MpPEIOMIICHUE, HHTepPEpEHIUs, TUPPAKIUs U MOJAPU3ALUs CBETa,
nucnepcust cBeta, Qorosnekrpudeckuii dhdexr (horodrddexT), cBeToBoe naBicHHE, BOZHUKHOBEHHE JIMHEWYATOrO CIIEKTpa aroMma
BOJIOPOJIa, €CTECTBEHHAS U MCKYCCTBEHHAS PAaUOAKTHBHOCTD; ONTUCHIBATh N3YUCHHBIC CBOMCTBA BEIIECTBA (JIIEKTPUICCKUE, MATHUTHBIC,
OIITHYECKHUE, FIEKTpHYe-
CKYIO TIPOBOJUMOCTh Pa3IUYHBIX CPEJl) M SJICKTPOMArHUTHBIC SIBICHHS (TIPOIECCHI), UCTIOMB3Ys (PU3UICCKUE BETHUUHBI: AJIEKTPHUCCKHUI
3apsiji, CUJa TOKa, AJIEKTPUUECKOE HAMTPSDKEHHE, AIIEKTPHUECKOE CONPOTUBIICHHE, PA3HOCTh MOTCHIIMAIIOB, 3JICKTPOIBUXKYIIIAs CHjla, paboTa
TOKa, MHAYKIUS MAarHUTHOTO TOJIs, cuia Amnepa, cuia JlopeHiia, MHIYKTUBHOCTh KaTYIIKH, YHEPTUS MIEKTPUIECKOTO ¥ MAarHUTHOTO
ToJIeH, TIEPUOJT U YacTOTa KOJeOaHu B KOeOaTSIIBHOM KOHTYPE, 3aps/l M CHJIa TOKA B MPOIECCE TAPMOHHUYECKUX SJIEKTPOMArHUTHBIX
Koyie0aHui, (POKYCHOE paCCTOSTHUE U ONITUYECKAst CHJIA JIMH3bI, IPY OMUCAHUY MTPABHIILHO TPAKTOBATh (DU3MUYECKHI CMBICIT HCITOJTB3YEeMbIX
BEJIMYMH, UX 0003HAUCHHS U CIMHUIIBI, YKA3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIIIE JAHHYIO (PH3MUECKYIO BETMUNHY C IPYTHMHU BEIINIHHAMU;

OIKCHIBATH U3yUYCHHBIC KBAHTOBBIC SIBJICHUS M MIPOIIECCHI, UCTIONB3Ysl (PU3NYCCKHE BEIIMIUHBI: CKO-



POCTh AJIEKTPOMArHUTHBIX BOJIH, JJMHA BOJHBI M YacTOTa CBETA, PHEPTUsl U MMITYJIbC (POTOHA, MEPUOJ MOJTypacmaia, YHEPTUs CBSI3U
aTOMHBIX sJIep, IPU ONHCAHUH TPABHIBHO TPAKTOBATh (PU3MUYECKUI CMBICT HCIIOJNB3YEMBIX BEIUYMH, UX OOO3HAYCHHS W E€IMHUIIBI,
yKa3blBaTh (POPMYJIbI, CBSI3BIBAIOLIUE NAaHHYIO (DU3MUECKYIO BEJIMYMHY C JPYTMMH BEJIMYMHAMH, BBIYHMCIATH 3HAUYCHHE (PU3NYECKON
BEJIMYMHBI; aHAIU3UPOBATh (PU3MUECKHE MPOIECChl U SIBICHUS, MCTONb3Ysl (U3MYECKHE 3aKOHBbl U MPUHIUIBL 3akOoH OMa, 3aKOHBI
MOCJIEIOBATENILHOTO U MapaJIEIbHOTO COEIMHEHNs TPOBOJHUKOB, 3aK0oH Jlkoyns— JIeHIa, 3aKk0H 371€KTPOMarHuTHOM MHAYKIMH, 3aKOH
IPSIMOJIMHEMHOIO pacHpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI IPEJIOMIICHHS CBETA, YpaBHEHHE OWHINTEHHA Iis
doroaddexra, 3aKoH cOXpaHEHUS FHEPTHHU, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAHEHUS SJIEKTPUIECKOTO 3apsiia, 3aKOH COXPaHEHUS
MaccoBOTr0 YHcCla, MOCTyJaThl bopa, 3aKOH paauoakTHUBHOIO pacmaja, MpU 3TOM pas3indarh CIOBECHYIO (OPMYJIHUPOBKY 3aKOHA, €Tro
MaTeMaTHYeCKOe BhIpaXKEHUE U YCIIOBUS (TPaHULIbI, 00JIaCTH) IPUMEHUMOCTH; OTIPEEIIATh HalpaBieHHe BEKTOpa HHIAYKIIMH MarHUTHOTO
OJIsI IPOBOJAHUKA C TOKOM, CHIIBI AM-
nepa u cuibl JlopeHna;, CTpPOUTh W ONMCHIBATh M300paXKEHUE, CO3JaBaeMOE IUIOCKHUM 3€pKajioM, TOHKOW JIMH30HM; BBINOJIHATh
HKCIIEPUMEHTHI IO UCCIICIOBAHUIO (PU3UUECKUX SBIICHHI U MPOLIECCOB C MCIIOJIb30Ba-
HUEM NPSIMBIX U KOCBEHHBIX M3MEPEHHI: TIPU 3TOM (POPMYIIMPOBATH MPOOJIEMY/3a/1auy U TUIIOTE3y YU4eOHOTO SKCIEpUMEHTa, COOMPATh
YCTaHOBKY M3 MIPEJIONKEHHOTO 00OpYIOBaHMS, MPOBOIUTH OMBIT U (HOPMYIHPOBATh BBIBOJBI, OCYIIECTBISATh HPSIMbIEe U KOCBEHHBIE
u3MepeHus: PU3NYECKUX BETUYHH, TPU STOM BHIOMPATH OII-
TUMaJIbHBIA CIOCO0 M3MEPEHHS M WCIOJB30BaTh M3BECTHHIE METOJMbI OIEHKU MOTPEIIHOCTeH M3MEpEeHHt; UCCIeI0BaTh 3aBUCUMOCTH
(GU3NYEeCKUX BETUYMH C HCIOJIb30BAHUEM MPSMBIX H3MEPEHHA: MPHU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DPUKCHUPOBATH PE3YJIbTATHI
MOJTyYSHHOM 3aBUCUMOCTH (PM3NUECKUX BEIMYHMH B BUIE TAOJIUI U TPpaUKOB, A€TIaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICIOBAaHUS; COOTIOIATh
npaBwia 0e30macHOro TpyJa MpH MHPOBEACHHM HCCIEAOBAHMNW B paMKaX y4eOHOro 3KCHEpHUMEHTa, y4eOHO-HCCIIEOBATEIbCKON U
MPOEKTHOM NIeATEIHHOCTH C UCIOJIB30BAaHUEM U3MEPUTEIBHBIX YCTPONCTB U J1a00paTOPHOT0 000PYI0BaHUS; pellaTh pacuéTHbIE 3aJa41 C
SIBHO 3a/IaHHOM (PU3NYECKON MOJENbI0, HUCTONb3ys (U3NYECKUE 3aKOHBI U MPHUHIIUIIBI, HA OCHOBE aHAllM3a YCJIOBHS 3aJaud BHIOMpATh
(bu3NIECKyI0 MOJEIb, BBIACIATh (PU3NUECKUE BETMYUHBI U (POPMYIIbI, HEOOXOAMMBIE JUIsl €€ PEelICHHs, TPOBOIUTH PACUETHl U OLIEHUBATD
pEIbHOCTh IOJYYEHHOTO 3HAYEHMUsS (PU3NYECKOM BENIMYMHBI, pellaTh KAauyeCTBEHHbIE 3aJaud: BBICTPAUBATh JIOTUYECKU
HEMPOTUBOPEUYUBYIO LIETIOYKY PACCYXKIE-
HUN C OMOpOM Ha HM3yuYEHHBbIE 3aKOHBI, 3aKOHOMEPHOCTU M (U3MUECKHE SBJICHMS; HCIOJB30BaTh MPHU pEHICHUH Y4YEOHBIX 3ajad
COBpeMEeHHbIe HH(OPMALIMOHHBIE TEXHOIOTUH IS
MOWCKa, CTPYKTYPUPOBAHHWS, WHTEPIpETAlMH M TPEJICTaBICHHUS Y4eOHOW W Hay4HO-TIONMYNApHOW HH(OpPMAIMH, MOTYyYEeHHOH U3
Pa3IMYHBIX UCTOYHHUKOB, KPUTHUECKU aHATM3HPOBATH MOIYYaeMyr0 HH()OPMAIHIO; 0OBACHAT MPUHLUIBI ISHCTBHS MAIIUH, IPHOOPOB U
TEXHUUYECKHUX YCTPOWCTB, pa3inyaTh ycio-



BUS UX O€3011aCHOTO UCIIOIB30BAHUS B TOBCETHEBHOM KU3HH; IPUBOAUTH MIPUMEPHI BKJIaZIa POCCUICKUX U 3apyOSKHBIX YUEHBIX-(PHU3UKOB
B Pa3BUTHUEC HAyKH, B

00BSICHEHHE TPOIIECCOB OKPYIKAIOIIETO MUPA, B Pa3BUTHUE TEXHUKU W TEXHOJOTUI; UCIIOIH30BATh TEOPETUUECCKUE 3HAHUS MO (PU3UKE B
IIOBCEIHEBHON XU3HU I 0o0eciieueHns 0e3-

OMACHOCTH TpU OOpalieHHH ¢ NpHOOpaMH M TEXHHYECKUMH YCTPOWCTBAMH, ISl COXPAHCHHsS 3JI0POBbS U COOJIIOJICHHS HOPM

HKOJIOTHYECKOTO TOBEICHHS B OKPYXKAOIIEH cpefe; paboTaTh B TPYIIIE C BBHIIOJIHEHUEM Pa3JIMYHBIX COIHMAIBHBIX POJICH, TUIAHUPOBATh

paboTy Tpymmbl, pallMOHAIBHO PACHpeAessaTh OOS3aHHOCTH W IUIAHUPOBATH JESATEIHHOCTh B HECTAHIAPTHBIX CHUTYalUsX, aJeKBATHO

OLIEHMBATh BKJIAJ] KQX/I0T0 U3 YYaCTHUKOB IPYIIIbI B pEIICHUE PacCCMAaTPUBAEMON MTPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
No 11/ HaumeHoBaHue pa3/iesioB U TeM (ungpposere)
[
o NpOrpamMmbl Beero Kontpoabubie | Tpakriueckue | 00PA30BaTEIbHbIE
pPadoThI pPadoThI pecypcel
Paznen 1. DU3UKA U METO/Ibl HAYUYHOI'O TIO3HAHMUSA
bu6mmoreka [{OK
1.1 ®u3KKa ¥ METOJIbI HAYYHOT'O ITO3HAHHUS 2 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
21 Kunemaruka 5 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Apmamuka 7 https://m.edsoo.ru/7f41bf72
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23 3aKOHBI COXPAHEHHUS B MEXaHUKE 6

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Hroro no pazneny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBEI MOHeKYHHpHO—KHHCTHqCCKOﬁ

3.1 TEOpUHU 9

bubmuoreka [JOK
https://m.edsoo.ru/7141bf72

bubmuoreka [JOK

3.2 OCHOBEI TepPMOIUHAMHUKH 10 https://m.edsoo.ru/7f41bf72
ArperatHble COCTOSIHUSI BEIIECTBA. bu6mmoreka [JOK
3.3 @dazoBbIE IEPEXOBI 3 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 24
Paznea 4. DJIEKTPOJIUHAMMUKA
bu6mmoreka [IOK
4.1 OneKTpocTaTiKa 10 https://m.edsoo.ru/7141bf72

ITocTostHHBIN 21E€KTpUYECKHNA TOK. TOKHM B

4.2 Pa3IUYHBIX Cpeax 12

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Uroro no pazneny 22

PezepBHOe Bpems 2
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11 KJIACC

KosmmuecTBo yacos DJIeKTPOHHbIE
No 1/ HanmMeHoBaHMe pa3/ie/ioB U TeM (wipposric)
[
e NporpaMMmal Beero Konrposabubie | IlpakTuueckue obpaszoBatebHbIE
padoThI padoThI pecypcebl
Paznen 1. JIEKTPOANHAMUKA
MaruauTHO€ 1noJie. DIeKTpOMarHuTHas bubmuotexa [JOK
1.1 WHAYKOUS 1 1 3 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKHe U 3IEKTPOMarHUTHBIE bubmuotexa [JOK
21 KoseOaHus 9 1 https://m.edsoo.ru/7f41c97¢c
MexaHn4eCKHUe U JIEKTPOMAarHuTHbIE bub6nuoreka [IOK
22 BOJIHBI 5 1 https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [JOK
23 Onrexa 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCUTEJLHOCTH

3.1

OCHOBEI crenuaabHOM TCOpHUn
OTHOCHUTCIBHOCTHU

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢
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Hroro no pazneny

Pa3znen 4. KBAHTOBASA ®PU3UKA

. bubnuoreka [IOK
4.1 DJIeEMEHTHI KBAHTOBOUW OIITHKH 6 https:/m.edsoo.ru/7f41c97c
4.2 Crtpoenue atoma 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
4.3 ATOMHOE 71pO S https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKU

bu6mmoreka [JOK
5.1 DneMEHTBl aCTPOHOMUU U acTPOPU3UKU 7 https://m.edsoo.ru/7f41c97c
Hroro no pasneny 7
Pasznen 6. OBOBLIAIOILIEE IIOBTOPEHUE
bubmuoreka [JOK
6.1 Obobmaromiee noBToperne 4 https://m.edsoo.ru/7f41c97¢
Wroro no pazneny 4
PesepBHoE Bpems 3
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TEMATHYECKOE

IINIAHUPOBAHHUE 10 KJIACC

KonnyectBo yacos [Iporpammuoe OCHOBHBIE BU/IbI 1€ATEILHOCTH DNEeKTpOHHBIE OcHoBHbIE
Ne | HaumeHoBaHHe coJiepKaHue 00y4JaroImuxcs (dpoBkIe) HaIpaBJICHUS
| paspenopmIeM | Kontpo Mpatu 06pa3soBaTeIbHbIc BOCIATATEb-
cero
fl | TIPOTPaMMbl JIBHBIC  MECKHE pecypcbl HOM JeSITENbHOCTH
paboThl paboTHI
®du3ukKa — HayKa O N3yueHnre HayIHBIX (IMITUPUUECKUX I'pasicoanckoe
npupoae. Hayunsie U TEOPETHUYECKUX) METO/I0B gocnumanue;
METO/IbI ITO3HAHUS MO3HAHUS OKPY’KAIOIIEro MHUpa. Ilampuomuueckoe
oKpy»katomiero mupa.  |(OOCyXkIeHU€e rpaHul] IPUMEHUMOCTH] gocnumanue u
Poinb kciepuMeHTa 1 |(PU3UUECKUX 3aKOHOB U TEOPHUH. bubinoreka gopmuposanue
TEOpPHH B Ipoliecce PaboTa B rpymnme no noJAroToBke HOK poccutickoti
[MO3HAHUS TIPUPOJIBI. KOPOTKHX COOOIIEHUH O poJiu U ?t;ns:é/g.edsoo.ru UOEHMUYHOCTU
DKcrepuMeHT B (pu3uKe. MecTe (PU3MKH B HAyKe U B (1415172
MonenupoBaHue PAaKTUYECKOHN J1eATEIbHOCTH JIIOACH.
¢u3nveckux sBIeHUM U |[leMOHCTpaIMs aHAJIOTOBBIX U
dusnKa U METOAbI nporieccoB. Hayunsle  mudpoBbIX U3MEPUTEIBHBIX
1.1 | mHayuHoro 2 0 0 |runore3bl. Pu3uueckue [MPHUOOPOB, KOMIBIOTEPHBIX
MO3HAHUS 3aKOHBI U TEOPHUH. JaTyuKoB. OCBOCHHE OCHOBHBIX
['panuie! npuémMoB paboThI ¢ IUPPOBOH
[IPUMEHUMOCTH nabopaTtopueit o pusnke
(U3NIECKUX 3aKOHOB.
[IpyuHIAIT COOTBETCTBUS.
Poie 1 MecTO Gpu3MKN B
(dhopmMupoBaHUU
COBPEMEHHOM HAYYHOHN
KapTUHBI MUDA, B
MPaKTUYECKOMN
NEeITEILHOCTH JIIOIEN
Wroro no pasneny 2
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2.1

Kunematuka

MexaHndecKoe
IBIDKECHHUE.
OTHOCHUTEILHOCTD
MEXaHHYECKOTO

nemkeHna. Cucrema
otcuéra. Tpaekropus.
[Iepemenienue, CKOPOCTh

(cpenusist

[IpoBeneHue SKCIIEpUMEHTA:
WN3y4YEHUE HEPABHOMEPHOIO
JIBUJKECHHUSI C LIEIIBIO ONIPECIICHUS
MTHOBEHHOM CKOPOCTH;
MCCJIEIOBAHUE COOTHOILECHUS MEXIY
Ty TSIMH, IPONJICHHBIMU TEJIOM 32
[1OCJICI0BATEIbHBIC PABHBIE
[TPOMEXKYTKH

Bubaunoreka
LHOK
https://m.edsoo.ru

/7141b172

Iennocmu
HAy4Ho20
NO3HAHUSL,
Aodanmayus
obyyarwe2ocs K
UBMEHAIOUUMCSL
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CKOpPOCTb, MTHOBEHHAs
CKOPOCTh) U YCKOPEHUE
MaTepuaibHOU TOUKH, UX
MPOEKIUU HA OCH
CHUCTEMBI KOOPIMHAT.
CrnoxxeHue nepeMereHui
U CII0KEHUE CKOPOCTEM.
PaBHOMepHOE 1
PaBHOYCKOPEHHOE
IPSIMOJIMHEMHOE
nBkenue. ['papuku
3aBUCUMOCTH KOOPJIUHAT,
CKOPOCTH, YCKOPEHHUS,
MyTH U TIEPEMEILICHUS
MaTepHAIBHON TOYKHU OT
BpemeHHu. CBOOOIHOE
naJicHue. Y CKOpEHUe
CcBOOOIHOTO ITalCHU.
Kpusonuneiinoe
NBIKeHUE. [[BHKeHHE
MaTepHaIbHON TOYKH IO
OKPY’KHOCTH C
MTOCTOSIHHOM 110 MOJYJIIO
CKOPOCTBIO. YTJIOBas
CKOPOCTb, JIMHEWHA
ckopocTs. [lepuon n
JacToTa OOpaleHus..
LlenTpocTpeMuTEIBLHOE
yckopenue. Texnuueckue
YCTPOMCTBA U
MPaKTUYECKOE
MIPUMEHEHHUE: CIIUIOMETD,
JIBIKEHUE CHAPSIIOB,

BPEMEHU [IPU PABHOYCKOPEHHOM
JBUKEHUH C HAYAJIbHOM CKOPOCTBIO,
paBHOMW HYJIIO; U3YyUEHHUE IBUKCHUS
[IIapUKa B BA3KOH JKUJKOCTH;
W3y4CHHE JBUKCHUS Tea,
OpOLIEHHOTO TOPU30HTAIBHO.
OOBsiCHEHHE OCHOBHBIX PUHITUIIOB
JIEHCTBUS TEXHUYECKUX YCTPOMUCTB,
TaKHUX KaK: CIIUJOMETp, LIEITHbIE U
pEMEHHBIE NIEpEauYN JBUKECHUS; U
YCIIOBUH X O€30MMacHOTO
MCIIOJIb30BaHUs B IOBCEIHEBHOMN
JKU3HU. Penienne pacy€THbIX 3a1a4 C
SIBHO 33JJaHHOU (hU3HUECKOM
MOJIETIBIO C UCTIOIb30BAaHUEM
OCHOBHBIX (hOpMYJT KHHEMATHKH.
[TocTpoenue u aHanu3 rpaduKoB
3aBHCHUMOCTEH KHHEMaTHYECKHUX
BEJIMYMH OT BPEMEHH U1
PaBHOMEPHOTI'O M PaBHOYCKOPEHHOTO
PSIMOJIMHEWHOT O ABMKCHUS.
Pacmo3HaBanue GU3NYECKUX SBICHUN
B YYEOHBIX OIBITAX U OKpYXKarolein
JKU3HU: PABHOMEPHOE U
PaBHOYCKOPEHHOE MPSIMOJINHENHOE
JBIDKEHUE, CBOOOIHOE Ma/IeHUE Tell,
JIBUKCHHE 110 OKPY>KHOCTH.
OnucaHnne MEXaHNYECKOTO JBUKCHUS
C MCIIOJIb30BaHUEM (PU3NUECKUX
BEJIMYMH: KOOpAUHATA, IyTh,
[EpPEMEILEHUE, CKOPOCTh, YCKOPEHHE.
PaboTa B rpymnmnax mnpu
[IAaHUPOBAHUM, IPOBECHUH U

HHTCPIIPETALMHN PE3YJIbTATOB OIILITOB

VCA08UAM
COYUATBHOU U
NPUPOOHOIL Cpeobl;
QDusuueckoe
socnumatue u
dopmuposanue
KYIbmypbl
300p08b5;
Tpyoosoe
gocnumanue u
npogheccuonanvHoe
camoonpeoenerue




LICITHBIE U PEMEHHBIC
neperayn

1 aHAJIN3C JOIIOJIHUTCIBHBIX
NCTOYHUKOB HH(bOpMaHHH 10 TEMC




2.2

JnHaMuka

[TprHIMDO
OTHOCHUTEIBHOCTH
["anunes. [lepBblii 3aKOH
HrroToHa.
WNHepuuanbHble CUCTEMBI
otcuéra. Macca tena.
Cuna.

CpaBHeHMe Mace
B3aUMOJIEHCTBYIOIIMX Ted. M3yuenue
3aBUCUMOCTH CUJIBI YIPYTOCTH OT
negopMannu; CpaBHEHUE CUIT TPEHUS
MOKOS1, KAaU€HUsI U CKOJIbKECHUS.
OOBsCHEHHE HEBECOMO-

bubnnorekxa
LHOK
https://m.edsoo.ru
/7f41bf72
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[IpuHIUMI Cyneprno3uIu
cuit. Bropoit 3akoH
Hrrotona misa
MaTepHaIbHON TOUKHU.
Tpetuii 3akoH HetoToHa
JUIS1 MATEPUATIBHBIX
TOYEK. 3aKOH BCEMUPHOT O
taroteHus. Cumna
TskecTu. [lepBas
KOCMHYECKasi CKOPOCTb.
Cuna ynpyroctu. 3akoH
['yka. Bec Tena. Tpenue.
Bunsr Tpenus (moxos,
CKOJIbXKCHUSI, KAUCHUS ).
Cuna tpenus. Cyxoe
Tpenue. Cuina TpeHus
CKOJIbJKEHUS U CUJIa
TPEHMSI ITOKOSI.
KoadduuumeHT Tpenus.
Cuina conpoTUBIICHUS
[pU JIBUKEHUU TENa B
YKUJKOCTH WM rase.
[locTynarensHOe 1
BpalaTeIbHOE JBUKEHNE
aOCOJIIOTHO TBEPAOTO
Tena. MOMEHT CHITbI
OTHOCHUTEIIBHO OCH
BpaiieHus. [1neqo cuibl.
VY cioBus paBHOBECHS
TBEPAOIO TENA.
TexHnueckue yCcTpoucTaa
U IPaKTUYECKOE
[IPUMEHEHUE:
MOAIIUITHUKY, IBUKEHUE

ctu. [IpoBenenne s3xcnepuMeHTa:
WCCIIEZIOBAaHUE 3aBUCUMOCTH CHJI
YIPYTOCTH, BOSHUKAIOIIMX B TPYKUHE
W pe3MHOBOM 00paslie, OT UX
nedopMaluy; U3yuyeHue IBHKEHUS
OpycKa 1o HaKJIOHHOH TJIOCKOCTH;
vcciieIoBaHNE YCIOBUN paBHOBECHS
TBEPAOrO TEJIA, UMEIOIIETO OCh
BpanieHust. O0bsiICHEHHE 0COOEHHOCTEH
PaBHOMEPHOTO U PAaBHOYCKOPEHHOTO
MPSIMOJIMHEITHOTO JIBUKEHHUS,
CBOOOTHOTO Ta/ICHUS TEJ, ABHKEHHUS
10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HpioTOHA, 3aKOHA BCEMUPHOTO
TsaroreHusi. OOBsSCHEHUE OCHOBHBIX
MIPUHIIMIIOB JCHCTBHSI MOANIUITHUKOB U
WX MPAKTUYECKOTO MPUMEHEHHUS.
OOBbsicHeHUE ABMKCHUS
HMCKYCCTBEHHBIX CITyTHHUKOB. Pemienue
pacu€THBIX 3a/1a4 C SIBHO 3aIaHHOM
(hU3UIECKOI MOJIETIBIO C
VCII0JIH30BAHUEM OCHOBHBIX 3aKOHOB U
¢dbopmyn nuHamuku. PaciosnaBanue
(U3NYECKUX SIBICHUH B yU4eOHBIX
OTIBITaX U OKPY’KaoIeH )KU3HU:
WHEPIHs, B3aUMO/ICHCTBHE TEll.
AHanu3 GU3NYECKUX MPOLIECCOB U
SIBJICHHUI C MCIIOJIb30BaHHEM 3aKOHOB U

MIPUHIIUIIOB: 3aKOH BCEMUPHOT'O TSTO-
teuns, I, II u III 3axonsr HeroToHA,
MIPUHIINII CYTIePIIO3UIIUU CHII,
MIPUHIIUIT PABHOTIPABHOCTH
WHEPIHUATBHBIX CUCTEM OTCUéTa




HCKYCCTBCHHBIX
CIIYTHHUKOB




23

3aKOHEI
COXPaHEHUS B
MEXaHUKE

NmMnynbc maTepuanbHOU
TOYKH (TeJa), CHCTEMBI
MaTepuaibHbIX TOUYEK.
MIyibC CUIIBI U U3Me-

[IpoBeeHue 3KCIIEpUMEHTA: U3yYECHUE
abCOJIIOTHO HEYIIPYTOro yaapa ¢
MTOMOILIBIO JIBYX OJAMHAKOBBIX HUTSHBIX
MasiTHUKOB; UCCIIEZIOBAaHHUE CBSA3H pa-

bubnnoreka
LHOK
https://m.edsoo.ru
/7141bf72
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HEHUE UMITYJIbCa TeJa.
3aKOH COXpaHEHMUSI
MMITyJIbCa. PeakTuBHOE
nBrxeHue. Padbora cuiisl.
MOIIHOCTD CHJIBL.
Kunetnueckast sHeprust
MaTepHaIbHON TOUKHU.
Teopema 00 U3MEHEHUH
KUHETUYECKON YHEPIHUH.
[ToTeHmanpHast SHEPTHsl.
[ToTeHManpHas SHEPTUst
yYIpyro
nedopMupoBaHHOM
MPY>KUHBI.
[loTeHumanbHas YHEPrus
Tena BOIM3U
MOBEPXHOCTU 3EMIIH.
[loTeHmanbHbIE U
HEMOTEHIIUATbHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIUATBHBIX CHJI C
M3MEHEHUEM
MEXaHUYECKON SHEPTrUuu
CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKON YHEPTUU.
Yrpyrue u Heynpyrue
CTOJIKHOBEHHUSI.
TexHuueckue yCcTpoicTa
U IPaKTUYECKOE
MMPUMEHEHUE: BOJIOMET,
KOTEP, MPYKUHHBIN
MACTOJIET, JBUKEHUE
paket

OOTBI CHJIBI C U3MEHEHUEM
MEXaHUYECKOU DHEPIUNU Tesa Ha
[IpUMEPE PACTKEHUS PE3UHOBOTO
ryTta. OreHka abCoMOTHBIX U
OTHOCHUTEJbHBIX OTPELIHOCTEN
M3MEpeHU PU3NYECKUX BETUUHH.
Pemenue pacuéTHbIX 3a71a4 € IBHO
3aIaHHON (PU3UYECKON MOJIEIIBIO C
VCII0JIb30BAHUEM OCHOBHBIX 3aKOHOB U
(dhopMys1 TUHAMUKHU U 3aKOHOB
coxpaHeHus. PelieHne kauecTBEHHBIX
3a7a4 C OMOPOM HA U3YyUYECHHBIEC B
pasnene «MexaHHKay 3aKOHBI,
3aKOHOMEPHOCTH U (pU3HUECcKHe
siBiieHUs. OnMcaHue MEXaHUYECKOT O
NBUKEHUS C UCTIOIb30BAHHEM
(bU3MYECKUX BEJIUYUH: UMITYJIbC TETa,
KUHETUYECKasl SHEPTHsl,
[MOTEHIMAIbHAs YHEPT U,
MexaHnueckas paboTta, MexaHUUecKast
MOIITHOCTh. AHAJIN3 (PU3UYECKUX
MPOLIECCOB U SIBIICHU C
HCII0JIb30BAHNEM 3aKOHA COXPAHEHUs
MEXAHUYECKOW SHEPTHH, 3aKOHA
coxpaHeHus uMmiyibca. OObICHEHHE
OCHOBHBIX TTPUHITUTIOB JACUCTBUS U
MPAKTUYECKOTO MPUMEHEHHUSI
TEXHUYECKUX YCTPOMCTB, TAKUX KaK:
BOJOMET, KONEP, MPYKUHHBIN
nuctosieT. OObsICHEHHE TBUKECHUS
pakeT ¢ onopoil Ha NU3y4YEHHbIE
(u3nueckre BeJIMUUHBI U 3aKOHbI
MexaHuKH. Vcnonp30BaHue npu
OATOTOBKE COOOIEHUI O




MIPUMEHEHUH 3aKOHOB MEXaHUKH
COBPEMEHHBIX HH()OPMAIIHOHHBIX
TEXHOJIOTHH IS TIONCKA,
CTPYKTYpUPOBAHHUS, UHTEPIIPETALINU U
MpeCTaBICHUS HHPOPMAIINH,
KPUTHYECKUI aHAJIN3 OJy4aeMOn
nHpopmanuu [IpoBeneHe KOCBEHHbBIX
n3Me-




PEHHUI1, KCCIIe0BAaHUI
3aBUCUMOCTEH (PU3MIECKIX
BEJIMYMH, IPOBEPKA MPEJIOKEHHBIX
TUIIOTE3

Hroro no pasneny
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Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOANHAMHUKA




3.1

ArperatHble
COCTOSIHUS
BEIIECTBA.
dazoBbIe
epexobl

OCHOBHBIE MOJIOKEHUS
MOJIEKYJIIPHOKUHETUYECKON
TEOpPUHU U UX ONBITHOE
oOocHOBaHUE. bpoyHOBCKOE
nerokenue. Juddysus.
Xapakrep IBUKECHUS U
B3aMMOJICHCTBHS YaCTHUII
BelecTsa. Moaenu
CTPOEHMS Ta30B, JKUIKOCTEN
M TBEPABIX TEI U
00BsICHEHHE CBONCTB
BEIIECTBA HA OCHOBE 3THUX
monenen. Macca u pasmepsl
mosiekyJ. KonnuectBo
BeniecTBa. [locTosannas
ABoranpo. TermoBoe
paBHoBecue. Temneparypa
u e€ usmepenue. [lxana
remreparyp Llenbcus.
Moaenb naeanbHOro rasa.
OCHOBHOE ypaBHEHHE
MOJIEKYJIIPHOKMHETUYECKOH
TEOpUU UACATBHOIO rasa.
AOCom0THAs TeMIepaTypa
KaK Mepa CpellHen
KWUHETUYECKOU SHEPTUH
TETUIOBOTO JIBUKECHUS
gactul raza. [lkama
TeMmneparyp

KensBuna. ['a30BbIC 3a-

[IpoBenenue sKkciepuMeHTa:
OIpECIIEHNE MacChl BO3AyXa B
KJIACCHOW KOMHATe Ha OCHOBE
U3MepeHuil 00bEMa KOMHATHI,
JABJICHUS U TEMIIEPATYPHI BO3/1yXa B
HEH; UCCIIEOBAHUE 3aBUCUMOCTH
MEXly TTapaMeTpaMH COCTOSHUS
pa3pexeHHOro rasza. OueHka
A0COJIFOTHBIX U OTHOCUTENIBHBIX
[IOTPELIHOCTEN U3MEPEHUN
¢usnueckux BenuunH. OObICHEHHE
OCHOBHBIX ITPUHIUIIOB ACHUCTBUI
TEPMOMETpA U

OapomMeTpa M YCIOBHH MX
0€3011acHOr0 UCIOJIb30BaHUS B
IOBCEIHEBHOM KU3HU.
Pacmo3naBanue pusndeckux
SBJICHUI B y4EOHBIX OIBITAX U
OKpYyXaromien »wu3nu: auddysus,
OpoyHOBCKoOe JBMxeHue. Onucanme
TEIUIOBBIX SIBJICHUH C
UCTOJIb30BaHUEM (pU3HUECKUX
BEJIMYMH: JaBJICHUE Ia3a,
TEMIIEpPATypa, CPEIHASA
KMHETUYECKAsl YJHEPT UL
XA0TUYECKOrO JIBUKEHMSI MOJIEKY!I,
CpeHEKBalpaTUYHasi CKOPOCTb
MOJIEKYJI. AHANN3 (PU3UIECKUX
MIPOLECCOB U SIBJICHUM C
ncroip3oBanreM MKT, razoBeix
3aKOHOB, CBSI3H CpEHEN
KMHETUYECKOM SHEPTUU TEIIOBOIO
JIBHKCHHSI MOJICKYJT C aDCOIIFOTHOM
TemnepaTypoi. Pemenue pacuéTHbIx

3a/1a4 ¢ SIBHO 3aJIaHHOM (hYU3UIECKOM

Bubnuoreka
HOK
https://m.edsoo.ru

/7141bf72

Ocmemuyeckoe
socnumanue;
Quszuueckoe
socnumatue u
¢opmuposarue
KVAbMypbl
300p08bS;
Tpyoosoe
socnumatue u
npogheccuoHanbHoe
camoonpeoenenue;
Aodanmayus
obyuarue2ocs K
UBMEHSIIOUWUMCSL
VCA08UAM
COYUAILHOU U
NPUPOOHOIUL cpedbl
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MOJICIIBIO C UCITOIb30BaHUEM
0CHOBHEIX IToJIokeHui MKT,
3aKOHOB U (hOPMYI MO-




KOHBI. Y paBHCHHUE
MennaeneeBa—
Kianeitpona. 3akon
Jansrona. M3omporeccel
B UJI€AJIbHOM Trase ¢
[MOCTOSTHHBIM
KOJIMYECTBOM BEILIECTBA.
['paduaeckoe
Mpe/iCTaBICHHE
M30IPOLIECCOB:
M30TepMa, U30X0pa,
n3o0apa. Texuuueckue
YCTPOMCTBA U
MPaKTUIECKOe
MIPUMEHEHHE:
TepMOMETp, bapomeTp

nexynsapHoi puszuku. Pabota B
rpynmnax npu iaHupOBaHUH,
MPOBEJACHNUU M HHTEPIPETAIIHN
Pe3yJIbTaTOB ONBITOB U aHAIN3E
TOTIOJTHUTEIHHBIX UCTOYHUKOB
nH(pOpMaLIUY IO TEME




3.2

OCHOBEI
MOJICKYJISIPHOKUHETUYECCKOM|
TECOPHUH

TepMoguHamMuueckast
cucreMa. BHyTpeHHss
PHEPTUs
TEPMOJIMHAMUYECKOMN
CUCTEMBI B CTIOCOOBI €&
n3MeHeHus. KomnuectBo
TEIJIOTHI U padoTa.
BHyTpeHHss Heprus
OJIHOATOMHOT'O
UIeaIbHOrO rasa. Bumnl
TEIJIONEepe1ayuu:
TEIJIONPOBOJHOCTb,
KOHBEKLUS, U3JITy4EHUE.
Y nejapHas TEII0EMKOCTD
BemecTBa. KomnuectBo
TEIJIOTHI TPU
TerJonepeaaye.
[Torsarue 06 aguabaTtHOM
npouecce [lepsplil 3aK0H
TEPMOJANHAMUKH.
[IpuMeHeHue 1epBoro
3aKOHA TEPMOJUHAMUKHI
K U30IIPOLECCAM.
['paduueckas
WHTEpIIpeTanus padboThl
raza. Bropoii 3akoH Tep-

[IpoBeneHue SKCIIEpUMEHTA:
M3MEpEHUE YIeIbHON
TEIUIOEMKOCTH BelecTBa. O1eHka
a0COJIIOTHBIX M OTHOCUTEIHHBIX
[IOIPELIHOCTEN U3MEPEHUN
¢usnueckux BenuyuH. N3ydyenne
MOJIEJICH TapoOBOM TYpOUWHBI,
JIBUTATEIIS BHYTPEHHETO CTOPAHHUS,
PEaKTUBHOTO JIBUTATEIIS.
OObscHEeHrEe TPUHIIUIIOB 1eUCTBUS
1 yCJIOBHI 0€3011acHOTO
VCTIOJIH30BAHUS B TIOBCETHEBHOM
PKU3HU JIBUTATENsI BHYTPEHHETO
CropaHusi, ObITOBOTO
XOJOAMIBHUKA, KOHAUIIHOHEPA.
Omnwucanue cBOICTB TeJ U TEIIOBBIX
SIBIICHUH C MCTIOJIb30BAaHUEM
(bU3MYECKUX BEJIMYUH: IaBJICHHUE
rasa,

TeMIIepaTypa, KOJINIeCTBO
TEIUIOThI, BHYTPEHHSISL DHEPTHS,
pabota rasa. Pemenue pacu€THbIx
3a/1a4 ¢ SIBHO 33JIaHHOMN
(U3NIECKOI MOJIETIBIO C
WCTIOJIH30BAHUEM OCHOBHBIX
3aKOHOB M ()OPMYJT MOJICKYJISIPHOM
(GU3MKH ¥ TEPMOAMHAMUKH.
PemieHne kauecTBEHHBIX 3a71a4 €

ONOpPO HA U3yYEH-

bubanoreka
LHOK
https://m.edsoo.ru
[Tf41bf72
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MOJMHAMUKH.
HeoOpaTtumocTh
MIPOLIECCOB B MPUPOJIE.
TennoBble MAILIUHBI.
[IprHIMIIBI 1ENCTBUS
TEIJIOBBIX MAIlIMH.
[TpeoOpazoBanus
SHEPTUU B TEIUIOBBIX
mamnHax. Koagdumuent
[MOJIE3HOT0 AEHUCTBUS
TETJI0OBOM MaIIUHBI. [{UK
Kapno u ero
K02(pPHUIEHT MOJIE3HOTO
JICUCTBUA.
DKOJIOTHYECKUE
MPOOJIEMBI
TEIJIOOHEPTETUKH.
TexHuueckue ycTpoicTa
U IPAKTUYECKOE
[IPUMEHEHHNE: IBUTaTEIb
BHYTPEHHETO CrOpaHus,
OBITOBOM XOJIOJMIbHUK,
KOHJULIMOHED

HbIC B pasaene «MoJekyspHas
¢u3nKa ¥ TEPMOJAMHAMHUKAY 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
siBiieHns. Pabota B rpymnmax npu
AHAJIN3€ JOIIOJHUTCIBHBIX
MCTOYHUKOB MH(POPMAIIUH 110 TEME




3.3

OCHOBBI
TEPMOIUHAMUKHU

10

[TapooOpa3oBanue u
KoHJeHcauus. Mcnapenue
U KumneHue. AOComoTHas
1 OTHOCUTEJIbHAS
BJIQYKHOCTb BO3/yXa.
Hacelennsii nap.

Y nenbHas TEIIoTa
napooOpa3oBaHMUS.
3aBUCHUMOCTD
TEMIIEpATypbl KUTIEHUS OT
nasieHus. TBEpoe Teno.
Kpucrammueckue u
amop(HbIe Tena.
AHN30TPOIUS CBOMCTB
KpucTamwios. JKunkue
KpUCTAJUIBIL.
CoBpemMeHHbIE
Marepuaibl. [1naBienue u
KpHUCTa/UIM3alus. Y 1eiab-

[IpoBeneHue sKCIEpUMEHTA:
M3MEpPEHUE OTHOCUTEIBHON BIAKHOCTH
Bo3ayxa. OrieHKa abCOIIOTHBIX U
OTHOCHUTEJbHBIX OTPEIIHOCTEN
M3MEpEeHU PU3NYECKUX BETUUHH.
M3ydyeHne cBONCTB HACHIIIIEHHBIX
MapoB, CIIOCOOOB U3MEPEHUS
BiaxHocTu HaOmroneHue kunenust npu
MMOHMKCHHOM JIaBIICHUY, HATPEBAHUS U
[J1aBJIEHUS KPUCTAIIIMYECKOTO
BerecTBa. OOBSICHEHHE TPUHIIMIIOB
NEHUCTBUS U YCIIOBHI 0€301MacHOro
MCII0JIb30BAaHNUS B TOBCETHEBHOMN
YKU3HU TUTPOMETPA, ICUXPOMETPA,
KajnopumeTpa. M3yuenne TeXHOI0THi
[OJIy4E€HHUSI COBPEMEHHBIX

MaTepHaoB, B TOM YUCIIE
HaHOMaTepuayoB. PemeHne pac4€THbIX
3a1a4 ¢

bubnnoreka
LHOK
https://m.edsoo.rul
[Tf41b172
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Hasl TEIUIOTA IIJIaBJICHMS.
Cyb6numarusi.
YpaBHEHME TEIUIOBOTO
Oananca. Texuuueckue
YCTpPOMCTBA U
[TPaKTUIECKOE
[IPUMEHEHHE: TUTPOMETP
U TICUXPOMETD,
KaJIOPUMETD,
TEXHOJIOIMH [1OJTy4ECHHUS
COBPEMEHHBIX
MaTepuasoB, B TOM

41 CJIe HAHOMATEPHAJIOB,
11 HAHOTEXHOJIOTUU

SBHO 3aJJaHHOU (hH3HUECKOM
MOJEJIbIO C UCTIOJIb30BAHUEM
ypaBHEHHUS TEIUIOBOTO OaaHca.
PelieHre kauecTBEHHBIX 3a/1a4 C
ONOpOI Ha U3yUYECHHBIE 3AKOHBI,
3aKOHOMEPHOCTH U (hPU3HUECKUe
aBJICHUS 110 TeMe. Pacio3HaBaHue
(bu3nUeCKUX SIBICHHUH B yU4eOHBIX
OIIBITaX U OKPYXKAIOLIEH KU3HHU:
nedopMarus TBEPIBIX TeEll,
HarpeBaHue U OXJIAXACHUE TEl,
W3MEHEHUE arperaTHbIX COCTOSTHUI
BElIECTBA U 00BSCHEHUE UX Ha
OCHOBE 3aKOHOB H (hOpMYIT
MOJIEKYJISIPHON (PU3UKH.
Hcnonb3oBaHne MHPOPMAITMOHHBIX
TEXHOJIOTHH JIJISI ITOKCKa,
CTPYKTYpPUPOBaHUS, UHTEPIPETALUN
W TpeJCTaBlIeHUs HH(GOpMaLUU IpU
[IOATOTOBKE COOOIIEHUH O
[IPUMEHEHNN 3aKOHOB MOJIEKYJIIPHOU
(bU3UKY U TEPMOJMHAMUKHI B TEXHUKE
1 TEXHOJIOTUAX

Hroro no pazgeny

24




4.1

DneKTpocTaTHKa

10

DneKTpu3anus Teul.
DIEKTPUUYECKU 3apsia.
JIBa BU1a SIIEKTPUUECKUX
3apsoB. [IpoBoHUKY,
UAJIEKTPUKU U
[OJIYIIPOBOIHUKH. 3aKOH
COXpAaHEHUSA
DJIEKTPUYECKOTO 3aps/a.
Bzaumopeiicteue
3apsnoB. 3akoH KynoHa.
ToueuHslii
PIIEKTPUYECKUAN 3apsil.
DIEKTPUYECKOE TOJIE.
HanpsoxéHHOCTh
IIIEKTPUYECKOTO TOJIA.
[IpuHIUI Cynepno3unun

DJICKTPUICCKUX

[IpoBeaeHue 3KCrIepUMEHTA:
U3MEPEHHE IEKTPOEMKOCTHU
KoHAeHcaTopa. O1ieHKa abCOMIOTHBIX
1 OTHOCUTEJIBHBIX MMOTPELIHOCTEHN
M3MepeHuil PU3NIECKUX BETHYHH.
N3ydyeHue NpuHLUIOB JEHCTBUSA
AIIEKTPOCKOMA, SJIEKTPOMETPA,
KOHJIeHcaTopa. V3yueHne NpuHIUIIOB
JEHUCTBUSHU YCIOBHIA O€30TIaCHOTO
MIPUMEHEHHUS B MPAKTUYECKOM KU3HHU,
KOIUPOBAJIBHOTO anmnapara,
CcTpyiHOrO npuHrepa. PaccMorpenue
(U3UYECKUX OCHOBAHUM
PIEKTPOCTATHYECKOW 3alIUThI U
3a3eMJICHUS AJIEKTPOIIPUOOPOB.
Pemenre pacu€THBIX 33724 C IBHO
3alaHHOM (hrU3HYe-

BubGnunoreka
LHOK
https://m.edsoo.ru

[7f41bf72

Ixonozuveckoe
gocnumatue;
Qu3zuueckoe
socnumatue u
dopmuposanue
KY1bMypbl
300p08b5;
Tpyoosoe
gocnumanue u
npogheccuonanvHoe
camoonpeoenerue;
Aoanmayus
obyuarowe2ocs K
USMEHAIOUWUMCSL
yeno-
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nosneu. JInnun
HaNpsKEHHOCTU
PIEKTPUUECKOTO MOJIA.
Pabora cun
PIEKTPOCTATUYECKOTO
noiia. [Toreniman.
Pa3zHOCTh MOTEHIMATIOB.
[IpoBOHUKY 1
JIUAJIEKTPUKHU B
PIEKTPOCTATHYECKOM
nosie. Jusnexrpudeckas
MMPOHULIAEMOCTb.
DIIEKTPOEMKOCTb.
Konnencarop.
DIIEKTPOEMKOCTD
[JIOCKOTO KOHAEHCATOpa.
DHEPrus 3apsHKEHHOTO
KOHJIEHCATOPA.
TexHuueckue ycTpoicTa
U IPaKTUYECKOE
[IPUMEHEHHUE:
AIIEKTPOCKOI,
AIEKTPOMETP,
PIIEKTPOCTaTUYECKAas
3allKTa, 3a3€MJICHUE
AIIEKTPOIPUOOPOB,
KOHJIEHCATOP,
KOIMPOBAJIbHBIN aIlapar,
CTPYWHBIN IIPUHTED

CKOH MOJIENBIO C UCTIOJIb30BaHUEM
OCHOBHBIX 3aKOHOB U ()OPMYIT
PIEKTpOCTAaTUKU. Perenue
KayeCTBEHHBIX 3a/1a4 C OMOPOW Ha
N3y4CHHBIE 3aKOHBI, 3aKOHOMEPHOCTH
1 pU3NUECKUE SIBICHUS
hrieKkTpocTaTuku. PacriozHaBanne
(U3NYECKUX SIBICHUH B yU4eOHBIX
OIIBITaX M OKPY’KArOIIeH )KU3HU:
QIIEKTpHU3ALUsA Tell, B3aUMOACHCTBUE
3apsi/10B ¥ OOBSICHEHHE X Ha OCHOBE
3aKOHOB U ()OPMYJT IIEKTPOCTATUKH.
Onucanve U3y4eHHbIX CBONCTB
BEIIIECTBA M AIEKTPHUECKUX SBICHUH C
MCTIOJIb30BaHUEM (DU3UUCCKIX
BEJIMYMH: JIEKTPUUCCKUH 3apsi,
HaNpPsDKEHHOCTH 3JIEKTPHYECKOTO OIS,
MOTEHIINAJI, Pa3HOCTh MOTEHIIUAJIOB,
HIIEKTPOEMKOCTh. AHAIHN3 (PU3NIECKUX
MPOLIECCOB U SIBJIICHUI C
WCTIOJIb30BaHUEM (DU3UUECKIX
3aKOHOB: 3aKOHA COXPaHEHUS
HIIEKTPUYECKOTO 3apsaa, 3aKOoHa
Kynona. PaboTa B rpymnmax mnpu
aHaJIM3€e JOTOJHUTEb-

HBIX UCTOYHUKOB HH(POpMAIMU U
[OJITOTOBKE COOOIIECHUI O IPOSBICHUHT
3aKOHOB JIEKTPOCTATUKH B
OKpY’KalomIe! )KU3HU U IPUMEHEHUH
WX B TEXHUKE

8UAM
COYUATBHOU U
NpUPOOHOIL
cpeovwi.
I'padxcoanckoe
gocnumanue




4.2

ITocTostHHBIM
AIIEKTPUYECKUI
TOK. Toku B
pa3IMYHBIX cpeax

12

DNEeKTPUYECKUN TOK.

Y cnoBus CyliecTBOBaHUS
PIEKTPUYECKOTO TOKA.
Hcrounuku Toka. Cuita
ToKa. [ToCTOSITHHBIN TOK.
Hanpspokenne. 3akon Oma
JUISL y4acTKa LIETH.
DIEeKTpUUECcKOoe
CONPOTHUBIICHUE.

Y nenpHOe
CONPOTHUBJICHUE
BemiecTna. [1o-

[IpoBeeHue 3KCIIEpUMEHTA: U3yYECHUE
CMEILIaHHOTO COeIMHEHUS PE3UCTOPOB;
n3mepenue JJIC UCTOUHMKA TOKA U
€ro BHYTPEHHETO CONPOTUBIICHUS;
HabmoAeHue 3ekTponau3a. OueHka
aOCOJIIOTHBIX U OTHOCHUTEIJIBHBIX
[IOIPELIHOCTEN U3MEPEHUN
¢uznueckux BenuunH. OObsCHEHUE
[PUHIIUIIOB JEUCTBUSA U YCIOBUI
0€3011aCHOT0 MPUMEHEHUS
aMIepMeTpa, BOIbTMETPaA, PEo-

bubnnoreka
LHOK
https://m.edsoo.ru
[7141b£72



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

CJIeI0BATEIILHOE,
napajuiebHOE,
CMEIIIaHHOE COEIMHEHUE
poBOAHUKOB. Pabota
PIEKTPUYECKOTO TOKA.
3akon Jlxoyns—Jlenna.
MoniHoCTb
PIEKTPUYECKOTO TOKA.
DJIEKTPOABMKYIIIAS CHIIA
U BHYTpEHHEE
CONPOTUBIICHUE
MCTOYHHMKA TOKA. 3aKOH
Oma 1T TOJTHOU
(3aMKHYTOH)
AIIEKTPUYECKOMN IETTH.
KopoTkoe 3aMbIkaHHeE.
DneKTpoHHAas
MPOBOAMMOCTE TBEPIBIX
METaJI0B. 3aBUCUMOCTD
COTPOTHBIICHUS
METaJJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTb.
DJIEKTPUUECKHUI TOK B
Bakyyme. CBolicTBa
DJICKTPOHHBIX ITyYKOB.
[1oynmpoBOTHHKH.
CoOcTBeHHAs 1
MIPUMECHAS
MPOBOAUMOCTh
MOJTyPOBOIHUKOB.
CaoiicTBa p—n-niepexoa.
[TomynpoBOAHUKOBBIE
MPUOOPHI.

cTaTa, HICTOYHUKOB TOKQ,
3JIEKTPOHATrPEBATEIbHBIX U
9JIEKTPOOCBETUTEILHBIX MPUOOPOB,
TEPMOMETPA CONPOTUBIICHUS,
BAKYYMHOT'O JIM0OJa, TEPMUCTOPOB U
(boTOpe3ucTopos,
[MOJTYyIIPOBOIHUKOBBIX JUOOB,
rajgbBaHUKH. Perenne pacy€THbIxX
3a/1a4 ¢ SIBHO 3aJJaHHON (hU3HUYECKOI
MOJIEJIBIO C MCITOJIb30BaHUEM
OCHOBHBIX 3aKOHOB M (DOPMYJT TEMBI
«ITOCTOSIHHBIN DIIEKTPUYECKUI TOK.
PacrioznaBanue GuU3NYECKUX SBICHUN
B YUCOHBIX OIBITAX U OKPY KAFOIICH
JKA3HU: JIEKTPUYECKAS] TPOBOJAUMOCTb,
TEIIOBOE, CBETOBOE, XUMHUUECKOE,
MarHUTHOE JEHCTBUS TOKA. AHAIN3
PIIEKTPUYECKUX SABJICHUN

Y MPOLECCOB B LEMAX MOCTOSHHOTO
TOKa C HCIIOJb30BaHUEM 3aKOHOB:
3aKoH OMa, 3aKOHOMEPHOCTH
[OCJIEI0OBATEIBHOTO U MapajuIeIbHOTO
COEMHEHHS TPOBOJHUKOB, 3aKOH
JxoynsaJlenna. Onucanue n3y4eHHbIX
CBOICTB BEILIECTB U AJEKTPUUECKUX
SIBJICHHUI C MCTIOJIL30BaHHEM
(hbU3MYECKUX BEIMYUH: SJEKTPUUECKUN
3apsij, cuia TOKa, AJIEKTPUIECKOe
HaNpsHKEHUE, SJIEKTPUUECKOE
COIIPOTUBJICHUE, Pa3HOCTh
noteHimanos, JJIC, pabora Toka,
MOIITHOCTH TOKa. Mcronp30oBanue
uHpOp-

MAaIIMOHHBIX TEXHOJIOTHUH 11 MIOMCKa,
CTPYKTYpPUPOBaHUS, UHTEPHPETALUU U
MpecTaBiIeHus] HHpOpMaIK pu




OJEKTPUUECKUN TOK B OJATOTOBKE COOOLICHUN O
pacTBOpax U paciuiaBaXx |[PUMEHEHUH 3aKOHOB MTOCTOSIHHOTO
AIIEKTPOJIUTOB. TOKa B TEXHUKE U TEXHOJIOTHIX
DIIEKTPOTUTHIECKAS
JIACCOIUAITHS.
DIIEKTPOITH3.
DJIEKTPUUECKHUI TOK B
razax. CaMoCTOSITeIbHBIN
1 HECAMOCTOSITENIbHBIN
paspsia. MosHusl.
[1na3ma. Texnuueckue




yCTpPOMCTBA
UIIPAKTHYECKOE
[IPUMEHEHHE: aMIIEPMETP,
BOJIETMETP, PEOCTAT,
VMCTOYHUKU TOKa,
AIIEKTpOHArpeBaTEIbHbIE
npuOOpHI,
AIIEKTPOOCBETUTENBHBIE
npuOOpPHI, TEPMOMETP
CONPOTHUBIICHUS,
BAKYyMHBIN JUOJ,
TEPMUCTOPHI U

(dhoTOpe3UCTOPHI,
MOy POBOTHUKOBBIN
JTMO/J1, TaJlbBaHUKA

Hroro no pasneny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO

YACOB I10 68

[TPOI'PAMME




11 KJIACC

DNEeKTPOHHBIC OcHOBHbIE
K n OCHOBHBIE BUJIBI AESITEILHOCTHA (mdpoBkIc) HaImpaBJICHUSA
OJINYECTBO YacOB OrpaMMHOE COJIepKaHUE "
HanmenoBanue porp p 00yJaroImuxcst 006pa3oBarebHble BOCIIUTATEILHOH
Ne ni/mpasenos u Tem pecypchl ACATCIBHOCTH
[TPOTPpaMMbI Kontpollpaktu
Bcero nbHBIE MeEcKue
paboThIpabOTHI
Paznen 1. JIEKTPOIMHAMMUKA
[TocTossHHBIE MATrHUTHI. [IpoBenenue skciepuMeHTa:
B3anmopeticteue M3y4YeHHE MAarHUTHOTO MOJIS KaTYIIKA
MTOCTOSTHHBIX MAarHUTOB. C TOKOM; MCCJICIOBAaHUE JCHCTBUS
MaruautHoe none. BekTop | MOCTOSITHHOrO MarHura Ha paMKy C
. Aodanmayus
MarHUTHON UHIYKIIUH. TOKOM; HCCIICIOBAaHUE SIBJICHUS
. obyuarwwezocs K
[MpunHIMI cynepno3uun ANEKTPOMArHUTHOM WHIYKIIHH.
N UBMEHAIOUUMCS
MarHuTHbIX noner. Jluann | OneHka aOCOMIOTHBIX U
. . COBUAM
MarHUTHON UHIYKIIUH. OTHOCHUTEIFHBIX TOTPEITHOCTEH J .
. . . COYUANLHOT u
Kaprtuna nuauit MarHuTHOW |M3MepeHHid (PU3NUECKUX BEITHYNH. ot
. npupooHoll
WHIYKIIAH TIOJIS TOCTOSIHHBIX | OOBsCHEHUE TIPUHITUTIOB IEHCTBUS U P g
. cpeovl;
MarsuTHoe MarHuToB. MarHUTHOE T0JIe |YCJIOBHIA 0€30MacHOro MpuMeHeHus |bubnmoreka 3p
cmemuueckoe
MOoJIE. MPOBOJHHUKA C TOKOM. IIOCTOSSHHBIX MarHUTOB, 1HOK
1.1 11 1 3 N gocnumanue;
DNEeKTPOMarHuTH Kaptuna muHUN HHIYKIUA | 3JIEKTPOMArHUTOB, https://m.edsoo 1
. eHHOCmU
ast MTHIYKITAS MAarHUTHOTO TIOJISL ITTMHHOTO |3JIEKTPOABUTATENSI, yCKOPUTEIIEH Tu/7141c¢97¢
- HAyYHo20
MPSIMOTO TTPOBOHUKA U 3JIEMEHTAPHBIX YACTHII, Y
. NO3HAHUSL,
3aMKHYTOTO KOJIBIIEBOTO WHAYKIIMOHHOW 1eun. Pemenue o
N usuyeckoe
MTPOBOHUKA, KATYIITKU C pacuéTHBIX 3a7a9 HA IPUMCHEHHUE
eocnumanue U
TokoM. OnbIT Dpcrena. dhopmyn TemMbl «K MarHUTHOE TIOJIE. &
. OpMUpOoBaHuUe
B3aumopeiicteue DneKTpoMarHuTHasT HHIYKITUSD. PMUP
Kyibmypol
MMPOBOIHUKOB ¢ TOKOM. Cwita | Perienne kauecTBEHHBIX 3a/1a4 € SABIP
300p0BbSI.

Awmmepa, e€ MOyJib U
HanpasieHue. Cuna
Jlopenua, e€ Moaynb 1
HarpasjieHue. J[BuxeHue

OTIOPO¥ HA M3YYCHHBIC 3aKOHHBI,
3aKOHOMEPHOCTH U (PU3UYECKHE
SIBIICHHS TeMbl « MarHUTHOE T0JIe.
DneKTpOMarHuTHAs WHIYKIIHS.
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3apsKEHHON YacTHIIbI B
OJIHOPOJIHOM MarHUTHOM
noJie. Pa-

OHpe,[[eJIeHI/IC HaITpaBJICHHUA BEKTOpa
HHAYKIOUWU MAaroiuTHOI'O




6ota cunsl Jlopenna. SBinenue
AIEKTPOMArHUTHOMN
nHaykiuu. [IoTok BekTopa
MarHuTHON UHIYKIIUH.
DNEeKTPOABMKYIIIAS CHIIA
WHIYKIUU. 3aKOH
ANEKTPOMATHUTHON MHAYKIUU
®apanes. Buxpesoe
ANEKTPUYECKOE TOJIE.
DNEeKTpOABMKYILAs cUja
MHIYKIWU B IPOBOJIHUKE
JBHKYIIEMCS TOCTYIAaTEIbHO
B OZJHOPOJHOM MarHUTHOM
none. [Ipasuiio Jlenua.
NHunykTuBHOCTB. SIBIICHUE
CaMOUHIYKIIUU.
ONeKTpoABMKYIIAs CUIIa
CaMOMHIyKIIMU. DHEPrus
MarHUTHOTO TOJIsI KaTYLIKH C
TOKOM. DJIEKTPOMarHuTHOE
none. Texnuueckue
YCTPOWCTBA U MMPAKTHYECKOE
MIPUMEHEHHUE: TOCTOSTHHBIC
MarHuThl, 3JIEKTPOMArHUTHI,
AJIEKTPOJIBUraTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX

TIOJISI MPOBOJAHUKA C TOKOM, CHJIBI
Awmriepa u cuisl JIopeHia.
Pacnio3naBanue pusndeckux siBIEHUN
B y4€OHBIX OMBITaX U OKPY>KaIoLIeit
KU3HH: B3aUMOJICHCTBUE MarHUTOB,
ANEKTPOMAarHUTHAs UHIIyKIUS,
JEHCTBUE MarHUTHOTO TOJISI HA
MIPOBOJAHMK C TOKOM M JBUKYLIUICS
3aps. AHaIu3 dJeK-

\,TPOMarHUTHBIX SIBJICHUH C
MCIIOJIb30BaHUEM 3aKOHA
PIEKTPOMArHUTHOW MHIYKIUH.
Onucanve U3y4eHHbIX CBONCTB
BELIECTB U JEKTPOMArHUTHBIX
SIBIIGHUH C MCTIOJIb30BAaHHEM
(bu3NYeCKUX BEIMYMH: UHIYKIUS Mar
HUTHOTO TOJIsA, CHJIa AMIiepa, Cuiia
UlopeH1ia, UHIYKTUBHOCTh KaTYIIIKH,
PHEPTUS ANEKTPUIECKOTO U
MarHUTHOTO TOJei

HacTull, MTHAYKOWUOHHAas I€Yb

Wroro no pazneny 11

Pa3nea 2. KOJIEBAHUSA 1 BOJIHBI




2.1

Mexanuueckue "
AJIEKTPOMArHUTH
ple KOoJIeOaHus

KonebartenpHas cucrema.
CB00OOHBIC MEXaHUYCCKHUE
KoseOaHus. 'apmoHnyeckue
konebanus. [lepuon, yacroTa,
aMIIuTyna u dasa
koneOanuit. [IpyXKuHHBIHA
MasTHHK. MaTeMaTHIeCKHit
MAasITHUK. Y paBHEHHE
rapMOHHYECKHX KOJIe-

HccenenoBanue napameTpoB
KOJIeOaTeIbHOW CUCTEMBI — MEPUO/Ia,
9aCTOTBI, aMIUTATYABI ¥ (pa3el
KoJieOaHu# (PyKUHHBIA W/ WK
MaTeMaTHYeCKU MasTHUK).
Hab6monenue 3aryxaronmx
KoJiebanuii. McciaenqoBanue CBONCTB
BBIHYKJICHHBIX KOJICOaHU.
Ha6monenue pe3onanca. [IpoBenenue
JKC-

Bbubanoreka
LHOK
https://m.edsoo

u/7141¢97¢

Oxonoeuueckoe
socnumanue;
Aoanmayus
ooyuarowe2ocs K
UBMEHAIOWUMCS
VCI08UAM
COYUAIbHOU U
npupooHol
cpeovbl;
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6anwuii. [IpeBpaienue
SHEPTUH MPU TAPMOHUYECKUX
konebanusx. KomebaTenpHbIii
KOHTYp. CBOOOIHBIE
AJIEKTPOMArHUTHBIC
KoJieOaHus B UICaTHHOM
KOJIeOaTeIbHOM KOHTYE.
AHanorust Mexmay
MEXaHUYECKUMU U
AIIEKTPOMArHUTHBIMU
konebanusmMu. @opmyna
ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B UJI€ATHHOM
Kosie0aTeTbHOM KOHTYPE.
[IpencraBnenue o
3aTyXaluX KoJeOaHusIx.
BriHyKIeHHbIE MEXaHUYECKUE
koneOanus. PezoHanc.
BrinyxieHHbie
AIIEKTPOMATrHUTHBIC
Kosiebanus. IlepeMeHHBbIH TOK.
CunycouaabHbIN
MEpEMEHHBIN TOK. MOITHOCTH
MIEPEMEHHOTO TOKA.
AMIUTUTYTHOE U
JICWCTBYIOILIEE 3HAYCHUE CUITBI
TOKA ¥ HAMPSHKCHHUS.
Tpancdopmatop.
[TpousBoacTBO, nepenaya u
MOTpeOICHUE ITEKTPHICCKOM
SHEPruu. DKOJIOTUYECKUE
PHUCKH IPU MIPOU3BOJICTBE
anektposnepruu. Kynerypa
MCIIOJIb30BaHUs

MepUMEHTa: UCCIIEIOBaHHE
3aBHCHMOCTH MEepH0/ia MaJIbIX
Kosie0aHui rpy3a Ha HUTH OT JJIUHBI
HUTHU U MacChl Ipy3a; UCCIIeI0BaHUE
MEPEeMEHHOI0 TOKa B LIETIH U3
MOCJIEZI0BATEIBHO COCTUHEHHBIX
KOHJCHCATOPa, KaTyIIKH U PE3UCTOpA.
Onenka abCONOTHBIX U
OTHOCHUTEJIbHBIX OTPEITHOCTEN U3-
MepeHH PU3NUeCKUX BEITUYUH.
OObsicHEHNE TTPUHITUTIOB ACHCTBUS U
yCJIOBUH 06€30MacCHOT0 MPUMEHEHUS
ANIEKTPUYECKOT0 3BOHKA, T€HEPAaTOpa
MEPEMEHHOT0 TOKa, JIMHUHI
anekTponepenay. Pemenue
pacu€THBIX 3a7a4 C SIBHO 331aHHOMN
(bu3nYeCcKoil MOJIENBIO ¢
MCIOJIb30BaHUEM OCHOBHBIX 3aKOHOB
1 GOpMYyII, OTIUCHIBAIOIINX
MEXaHHYECKUE U JIEKTPOMArHUTHBIE
konebanus. Onrcanne MEXaHMYECKUX
Y DJIEKTPOMATHUTHBIX KOJIEOaHUI C
UCIOJIb30BaHUEM (U3HUECKUX
BEJTMYMH: MIEPHOJ] ¥ YaCTOTa
KoJiebaHuH, aMIunTyaa u dasa
KoJieOaHu, 3apsi U CUJla TOKa B
TApPMOHHYECKHX IJIEKTPOMATHUTHBIX
KoseOaHusx. Pemenne kauecTBeHHBIX
3a/1a4 ¢ OOPOU HAa NU3yUYEHHBIE
3aKOHBI, 3aKOHOMEPHOCTH,
OIHCHIBAIOLINE MEXaHUUECKHE U
ANEKTPOMAarHUTHBIE KOJIeOaHus.
Pabota B rpynmax npu
IUTAHUPOBAHUH, TPOBEICHUU U
MHTEPIIPETAIIMH PE3YJIHTATOB OIBITOB,

Dcmemuueckoe
socnumanue;
I{ennocmu
HAYyYHO020
NO3HAHUS




AJIEKTPO3HEPIUU B Y aHAJIN3€ JOTOJIHUTEIBHBIX
MMOBCETHEBHOM KU3HU. HMCTOYHUKOB MH(POPMAIUH 110 TEME
TexHuueckre ycTponcTa u
MPAKTUYECKOE MPUMEHEHHUE:
AIEKTPUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa,
JINHHHM DJICK-




Tponepeaay

2.2

Mexannueckue 1
3JIEKTPOMATrHUTH
bI€ BOJIHBI

MexaHudecKkre BOJIHBI,
YCJIOBHS pacIpOCTPAHECHHUSL.
ITepuon. CxopocTb
pacnpocTpaHEHus U JUIMHA
BOJIHBL [lonepeunsie n
IIPOJIOJIbHBIE BOJIHBI.
Wntepdepenys u

TG PaKIUs MEXaHUIECKUX
BOJIH. 3BYK. CKOPOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa
ToHa. TemOp 3ByKa.
ONEeKTPOMarHUTHHIE BOJIHBI.
VcenoBus n3iydeHus
AIIEKTPOMAarHUTHBIX BOJIH.
B3anMHas opuenTanus
BekTopoB E, B, v B
AJIEKTPOMATrHUTHOM BOJIHE.
CBoiicTBa JIEKTPOMArHUTHBIX
BOJIH: OTpa)K€HHUE,
MIPEJIOMJIEHUE, TIOJIApU3aLIus,
nudpakiys, HHTepPEepeHITHS.
CKOpOCTB 3JIEKTPOMArHUTHBIX
BoJH. IlIkana
AJIEKTPOMArHUTHBIX BOJIH.
[Ipumenenune
ANIEKTPOMATrHUTHBIX BOJIH B
TeXHUKE U ObITY. [IpuHIHIBI
pasvoCBA3U U TENEBUICHUS.
Panpunonokanus.
DNEeKTpOMarHuTHOE
3arpsi3HEHUE OKpYyXKarolen
cpenpl. Texuuueckue

W3zyuenue oOpa3oBaHus 1
pacrpocTpaHeHus NOIEPEYHBIX U
MPOIOJBHBIX BOJH. Habmonenne
OTpaXXCHUA U MPCIOMIICHUA,
uHTEpPEpEHINH U TUHPAKITHA
MEXaHUYECKUX BOJIH.

HabmroneHnune cBs3u TPOMKOCTH 3BYKa
M BBICOTBI TOHaA C aMHJ’II/ITYZIOI\/'I n
MacTOTOM  KojeOaHWil, 3BYKOBOIO
pe3oHanca. VccnemoBanue CBOWCTB
BDJICKTPOMArHUTHBIX BOJIH: OTPAKCHUC,

npesoMiieHue, noJIsIpu3anus,
nudpaxys, uHTEepdEepeHIINS.
N3yuenune YCIIOBUI W3ITYyYCHHUS

DIIEKTPOMATHUTHBIX BOJIH, B3aMMHOU
opueHTauun BekTopoB E, B, v B
DIEKTPOMAarHUuTHOW BoJHE. M3yueHue
NPUMEHEHUS 2JIEKTPOMAarHUTHBIX BOJIH
B TexHUKe U ObITy. OOBsICHEHUE
OPUHLKIOB JEUCTBUS M  YCIIOBHUM
0e30macHOro IIPUMEHEHUS
MY3bIKaJIbHBIX MHCTPYMEHTOB,
YJABTPa3BYKOBOW  JUAarHOCTMKU B
TEXHUKE W  MEOUIMHE, pajapa,
pantuoNpUEMHUKA, TEIIEBU30pa,
aHTeHHbl, Tenedona, CBU-meun.
Pemenue pacy€THBIX U Ka4€CTBEHHBIX
3aJlay C OIOPOM Ha U3y4YECHHBIEC 3AKOHBI
M 3aKOHOMEPHOCTH, OIHUCBIBAIOIINE
pacrpocTpaHEHHE MEXaHHMYECKUX U
DIIEKTPOMATrHUTHBIX BOJIH.
Hcnonp3oBaHue  MHPOPMAIMOHHBIX

bubnuoreka
LHOK
https://m.edsoo
Tu/7f41c¢97¢
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YCTPOHCTBA U MPAKTUYECKOE
IPUMEHEHHE: My3bIKaIbHbIE
UHCTPYMEHTHI,
yJIBTPa3BYKOBas IMarHOCTHUKA
B TEXHHUKE U MEIULIMHE,
panap, paguonpuéMHUK,
TEJIEBU30D,

TEeXHOJIOT U ISt IIOUCKA,
CTPYKTYpUPOBAHUs, HHTEPIPETALUU U
npeAcTaBieHUs UHQOpPMALUU  NpU
MOATrOTOBKE COOOLIEHUI




anTeHHa, Tenedon, CBU-neus,

00 HCTI0JIb30BaHUH
AJIEKTPOMAarHUTHBIX BOJIH B TEXHUKE.
VY4acTtue B AUCKyccHH 00
AJIEKTPOMAarHUTHOM 3arpsi3HEHUU
OKpy:karolei cpensl. Pabora B
rpynnax npy IjiaHupOBaHUH,
IIPOBEACHUM U UHTEPIIpETALUU
pe3yabTaTOB OIBITOB U aHAJIN3E
JOTIOJIHUTEIIbHBIX UCTOYHUKOB
uHpOpMAaIIUU TI0 TEME

23

Omruka

10

['eomeTprueckas onTuka.
[IpsamonunenHoe
pacnpocTpaHEHHUE CBETA B
oaHOpoaHOM cpene. JIyu
cBeTa. ToueuHbld HCTOUYHHK
cBera. OTpakeHue CBeTa.
3aKOHBI OTPaKEHUS CBETA.
[TocTpoenne nzo00pa>keHuii B
IUIOCKOM 3€pKajie.
[Ipenomenue cBeta. 3aKOHBI
IIPEJIOMJICHUS CBETA.
AGCOIOTHBIN MMOKa3aTeb
npesnomienus. [lomnoe
BHYTPEHHEE OTPAXKEHUE.
[IpenenbHbIN yroJ MOJIHOTO
BHYTPEHHETO OTPAKEHHUS.
Hucnepcus ceeta. CoXHBIN
cocraB Oeioro cera. L[BerT.
Cobwuparormiue u
paccerBarONIUe JIUH3BI.
Tonkas nun3a. okycHoe
paccTOsTHUE U ONTUYECKAst
CUJIa TOHKOM JIMH3BI.
[Toctpoenue nzobpaxeHuii B

N3y4enue ABIE€HUS TIOJTHOTO
BHYTPEHHET 0 OTPa)KEHHUs, €ro
IIPUMEHEHHUS B CBETOBOJIE. M3yueHue
MOJIENIE MUKPOCKOIIA, TEJIECKOIA.
ITosrydyeHne ciekTpa ¢ HIOMOIIbIO
MPU3MBI U AUPPAKIIMOHHON PEIIETKH.
N3mepenue nokasaTesns npeaoMICHUs
crekna. MccenenoBanue CBOMCTB
n300paxeHuit B muH3ax. OO0bsCHEHHE
IIPUHLUIIOB JEHUCTBUSA U YCIOBUU
0€301acHOT0 MPUMEHEHHsI OUKOB,
TyTiel, poToarIapara, MpoOeKIMOHHOTO
anmnapara, MUKpOCKOIIa, TEJIECKOIIa,
BOJIOKOHHOW ONITUKH, TU(PPAKITMOHHON
peeérku, nonspouaa. Pemenne
pacyETHBIX 3a]1a4 C SIBHO 3aJJaHHOMN
¢bu3nUecKoil MosIENbIO C
HCIIOJIb30BAHUEM OCHOBHBIX 3aKOHOB U
(bopMyJ1 reOMeTpUYECKON ONTHKH.
[TocTpoenue u onucanue
n300pakeHusl, CO3/1aBaeMOr0 TNIOCKUM
3€pKajioM, TOHKOW JIMH301.
PaccMoTpenue npezennos npuMeHu
MOCTH F€OMETPUUECKON ONTHKH.

bubnuoreka
[HOK
https://m.edsoo
Tu/7f41c¢97¢
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coOuparonmx u
paccenBaroNIMX JTNH3aX.

dopmyia TOHKOM JTUH3BI.

VBeandeHue, JaBacMoe
nuH30M1. [Ipenensr

Pacro3naBanme (1)I/I3I/I‘IGCKI/IX SIBJICHHUI
B OIIbITax 1 01<py>1<a10me171 JKU3HU: TIPsI-




IPUMEHUMOCTH
reOMEeTPHUECKON ONTUKH.
BonnoBast ontuka.
Wutepdepeniys ceeta.
KorepeHTHbIE HCTOYHUKHU.
YcnoBus HaOMIOICHHS
MaKCUMYMOB U MUHMMYMOB B
uHTEephEPEHITMOHHON KapTUHE
OT JIBYX CHH(a3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.
Judpakmus ceta.
JudpaxiuonHas pemeéTka.
Ycnosue HaOII0A€HUS
IJIaBHBIX MAaKCUMYMOB TPU
najIeHuu
MOHOXPOMaTHYECKOI'O CBETa
Ha TU(PPAKIUOHHYIO PEIIETKY.
ITonspusanus ceera.
TexHudeckue yCTponucTBa u
IIPAKTUYECKOE IPUMEHEHUE:!
OYKH, JIyTa, poToanmnapar,
IIPOCKLMOHHBIN anmapar,
MUKPOCKOII, TEJIECKOII,
BOJIOKOHHAsI OITHKA,
TU(paKInOHHAS PEIIETKa,
MOJIIPOU T

MOJIMHEHHOE paclpoCTpaHEHUE CBETA,
OTpa)keHue, pesIoMJICHHE,
unTepdepenus, nudpaxkus u
MOJIIpU3alusi CBETa, TUCIIEPCHs CBETA.
Nzyuenue ycnoBuii HaOIIOICHUS
MaKCUMyMOB U MUHUMYMOB B
UHTEp(EPEHITMOHHOMN KapTHHE OT ABYX
cUH(a3HBIX KOT€PEHTHBIX
HMCTOYHHUKOB. Y CJIOBHE HAOIOICHUS
TJIaBHBIX MAaKCUMYMOB TpH MaIeHUU
MOHOXpPOMaTHYECKOI0 CBETa Ha
TUQPPAKITUOHHYIO PeETKY. AHAIH3
ONTUYECKUX SIBJICHUM C
MCIOJIb30BaHNEM 3aKOHOB: 3aKOH
MPSIMOJIMHEHHOTO PacTIPOCTPaHEHHUS
CcBe-

Ta, 3aKOHBI OTPAKEHUSI CBETA, 3AKOHBI
npesnomMiieHus ceera. Onucanue
ONTUYECKUX SIBJICHUM C
MCTIOJIB30BaHUEM (PH3HUECKUX
BEJIMYUH: (DOKYCHOE pPacCTOSIHUE U
ONTHYECKAs CUJIa JIMH3BI

Hroro no paszneny

24

Paszea 3. OCHOBBI CIIELIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH




['paHUIIEI TPEMEHHMOCTH PelleHne KauecTBEHHBIX 3a/1a4 ¢
KJIACCHUYECKON MEXaHHKH. OIOPOI Ha U3YUYEHHBIE TTOCTYJIATHI
[ToctynaTel cnennaibHOM CTO.
Teopuu oTHOCHTETbHOCTH: | VICTIONB30BAHNE HH(OPMALMOHHBIX
> I'pasicoanckoe
OCHOBBI WHBAPUAHTHOCTH MOJYJIS TCXHOJIOTHH UL TTONCKa, Bubnuoreka .
CTICLHATBHOM CKOPOCTH CBeTa B BakyyMme, | CTPYKTYPHPOBAHNS, HHTEPIPETALMHU U [[QK gocnumanue,
31 TEOpUH ! NPUHIKT OTHOCHTe/IbHOCTH | IPE/ICTABIICHHS HH(OPMALIH IPH https://m.edsoo Hennocmu
OTHOCHTEIBHOCTH DifHInTeHA. NOJIOTOBKE COOOWICHHIA O TPaHMIAX | ry/7f41c97c |2 10%0
OTHOCHTEILHOCTS NPUMEHUMOCTH KJIaCCHYECKOM NOSHAHUA
OIHOBPEMEHHOCTH. Mmexanuku 1 ocHoBax CTO
4 3aMe/ieHne BpEMEHH 1
COKpAIEHHE JIJTH-
HbI. DHEPTHs ¥ UMITYJIbC
PENATUBUCTCKON YaCTHIIBL.
CBsI3b Macchl ¢ SHEPTUEN U
VMITYJILCOM PEJISTHBUCTCKOM
YACTHULBI. DHEPIHs MOKOS
Hroro no pazaeny 4

Paznen 4. KBAHTOBAS ®U3UKA
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®otonbl. ®opmyiia [1nanka
CBS3M dHEpruu (HOTOHA C €ro
4acTOTOW. DHeprus u
umnyibe poroHa. OTKpbITHE
U MCCIIEI0BAHUE
dotorpdexra. OnbiTer AT
CroseroBa. 3akOHBI
dbotordekra. YpaBHueHue
OWHIITENHA I
dororddekra. «Kpachas
rpanuna» porosddexra.

Ha6mronenue dpororddexra Ha
YCTaHOBKE C LIMHKOBOW IIACTUHOM.
HccnenoBanne 3akOHOB BHEITHETO
doTtorpdexra. O0BsICHEHHE OCHOBHBIX
MPUHLIUIIOB AEUCTBUSA TEXHUUECKUX
YCTPOMCTB, TAaKUX Kak: (POTOIIEMEHT,
dboTomaTYMK, COTHEUHAs OaTapes,
CBETOJIMO/[T; U YCIOBUM HX
0e30MacHOro MPUMEHEHUS B
MIPAKTUYECKOU )XU3HU. Perenue
pacuéTHBIX 3a7a4 C SIBHO 3a/1aHHOI

Hasnenue cera. OnbiTel [1.H. pusudeckoii Momemnsio ¢ Bubnnoreka
OneMEeHTHI
. JleGeneBa. XuMuyeckoe UCIIOJIb30BaHUEM OCHOBHBIX 3akoHOB U [JOK
4.1 | kBaHTOBOW . .
neiictBue ceera. Texundeckue popmyn kBanToBoi ontuku. Pemenwue |https://m.edsoo
ONTHUKHU . .
YCTPOWCTBA U MPAKTUYECKOE |KAYEeCTBEHHBIX 3ajlau C OMOPOi Ha 1u/7f41c97¢
npuMeHeHHe: (OTOTIEMEHT, |M3Y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH
dboTogaTUMK, COTHETHAS KBaHTOBOW oNTHUKU. Pacno3HaBaHue
Oarapes, CBETOINO (du3nUecKuX SABICHUN B y4eOHBIX
ombITax: GoToanekrpuueckuii 3 dexr,
cBeToBOE AaBieHue. Onucanue
M3YYEHHBIX KBAaHTOBBIX SIBJICHUI U
IIPOLIECCOB C UCIOJIb30BaHUEM
($u3NYECKUX BETMYHH: CKOPOCTh
3JIEKTPOMAarHUTHBIX BOJIH, IJTMHA
BOJIHBI M YaCTOTA CBETA, YHEPTUS U
UMITYJTBC (POTOHA
Mopens aroma ToMcoHa. Nzyuenne moxenu omnbita Pesepdopna. bubnuorexa
4.2 | CtpoeHue aToma
Omnbitsl Pesepdopaa o pacce- IIpoBenenne skcrnepuMenTa mo HOK

Ixonoeuueckoe
gocnumanue,
Qusuueckoe
gocnumaHue u
¢opmuposarue
KV1bMypbl
300p08bL;
Tpyoosoe
socnumatue u
npogeccuonanvroe
camoonpeoenerue;
Aoanmayus
obyuarowe2ocs K
UBMEHAIOUWUMCSL
VCA08UAM
COYUALHOU U
NPUPOOHOT Cpebl.
I'pascoanckoe
gocnumanue
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SHUIO o-dacTull. [Inanerapuas

HaOJIIOACHHUIO JIMHEHYATOrO CIIEKTpa.

https://m.edsoo

mogenb atoma. [loctynmater | OneHka aOCOTIOTHBIX U 1u/7f41c¢97¢

bopa. U3nyuenue u OTHOCHUTEJBHBIX OTPEIIHOCTEN

norsiouieHre GOTOHOB MpU | U3MEpeHHH (PU3NUECKUX BEIHYUH.

nepexoje aToma ¢ OJJHOTO N3yuenue moaenu aroma: TomcoHa,

YPOBHS SHEPTUH Ha JAPYTrol. |[UIaHETapHOW MOJIEIHN aToMa, MOAEIU

Bugsl cniektpoB. CriekTp atoma bopa. U3yuenue crnekrpa

YPOBHEW SHEPTUU aTOMa YPOBHEM 3HEPrun aTomMa BOAOPOa.

Boiopoa. BomHOBBIE OObscHEeHNE TPUHIIUIIOB IEHCTBUS U

cBoiicTBa yacTuil. BoiHbl e  |ycrmoBHil 6€30macHOr0 MPUMEHEHUS

Bbpoiins. CHEKTPOCKOIa, 1a3epa, KBAHTOBOTO

KopmyckynsipHOBOTHOBOI KoMIIbIoTepa. Pelenne kauecTBeHHBIX

nyanu3M. ClIOHTaHHOE U 3a/1a4 ¢ OMOPO Ha U3yUeHHbBIC

BBIHYKJICHHOE H3TyUYCHHE. 3aKOHBI, 3aKOHOMEPHOCTH U

TexHuueckue ycTpoiictBa 1 | (pusnyeckue sBICHUS MO TEME

npakTuyeckoe npumenenue: | «CtpoeHue atomay. Pacno3naBanue

CIIEKTpaJIbHBIN aHaAINU3 (U3HYECKUX SIBICHUN B yUCOHBIX

(cexTpockon), Ja3ep, ONBITaX: BOSHUKHOBEHUE JIMHENYATOrO

KBaHTOBBIM KOMIIBIOTEP CHEKTpa U3Ny4eHUs. AHAINU3
KBAHTOBBIX MPOIIECCOB U SIBICHUI C
HCII0JIB30BaHUEM MOCTynaToB bopa

OKCNEPUMEHTHI, N3ydeHune s3KCepuMeHTOB,

JTIOKa3bIBAIOIIUE CIIOKHOCTh | AOKA3bIBAIOIIUX CIOKHOCTh CTPOEHUS

CTPOCHHU: sapa. OTKpBITI/IC ATOMHOTO sapa. I/ICCJIG,Z[OBaHI/Ie TPCKOB

PaanoakTUBHOCTU. ONBITHI 4acTuIl (110 rOTOBBIM (hoTorpadusm).

Pesephopaa mo onpexeneruio V3yUCHHE SIEPHBIX CHIL, SACPHBIX

COCTaBa PaAHOaKTHBHOTO peaKivii CHHTE3a U pacraja, Bubnnoreka

4.3 | AtomMHOE 1O u3inyderns. CBoiicTBa anbda-, TCPMOAACPHOTO CHHTC3A. Msyserne  HOK

Oera-, raMMau3IyYeHUsI. HYKIOHHOM MOZACIH A/ipa https://m.cdsoo

[eiizen6epraliBanenko. O6bsacuenue |.1u/7f41c¢97¢

BnusiHue paguoakTUBHOCTH
Ha ’KUBbIE OPTAHU3MBI.
OTkpbITHE IPOTOHA U
HelTpoHa. Hykiionnas
mojensb siapa ['eitzenbepra-

YCTPOWCTBA U IPUMEHEHUS TO3UMETPA,
KaMephbI

BunbcoHa, sijiepHOro peakropa,
aToMHOU O00MOBI. Perrenne 3agau ¢
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WBanenko. 3apsina sapa.
MaccoBoe uncio gapa.
N3otombl. Anbda-

OHOpOfI Ha HOJ'Iy‘IGHHBIC 3HaHHA, B T.4.
0 3apsJie © MaCCOBOM YHCIIE SAJIpa.
Pacno-




pacnan. DJIeKTPOHHBIN U
MMO3UTPOHHBIN OeTa-pacra.
'ammanznydyenue. 3akoH
PaaOAKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B
anpe. Slnepusie cuibl. Jledext
Macchl sapa. SnepHbie
peaxiuu.

[enenne u cuHTE3 AAEP.
SInepHslil peakTop.
TepMosiepHbIN CUHTES.
[TpoGieMbl ¥ TEPCHIEKTUBBI
SIIEPHON SHEPTETUKHU.
DKOJIOTUYECKUE aCIIEKThI
SIIEPHOM SHEPTETUKH.
DneMeHTapHbIe YaCTULIBI.
OTKpbITHE IO3UTPOHA.
MeTtoap1 HAOMIOIEHUS U
pPEruCTpalvy 3JIEMEHTAPHBIX
yactull. DyHnameHTanbHbIe
B3anuMoiericTBus. EnquHCTBO
(bu3nuecKoil KapTHHBI MUpA.
TexHudeckue yCTponucTBa u
IIPAKTUYECKOE IPUMEHEHUE:!
JI0O3UMETp, KaMepa BuiibcoHa,
SJIEPHBIN pEaKTOp, aTOMHAs
O6omba

3HaBaHME (PU3MUECKUX SIBJICHUM B
y4eOHBIX OIbITaX U B OKpY>Karoen
KHU3HU: €CTECTBEHHAS U
UCKYCCTBEHHAs paJJMOaKTUBHOCTD.
OrnuncaHne KBaHTOBBIX SIBIICHUN U
IIPOLIECCOB C UCIIOJIb30BAHNEM
(bU3NYECKUX BEJTMUUH: IEPHOA
IOJTypacmaza, SHEPrusl CBsI3M aTOMHBIX
a1ep, neeKT Macchl Aapa. AHaIM3
IIPOLIECCOB U SBJICHUH C
HCIIOJIb30BAHUEM 3aKOHOB U
IIOCTYJIATOB: 3aKOH COXPAaHEHHUS
NEKTPUYECKOTO 3apsA/ia, 3aKOH
COXPAaHEHHUsI MacCOBOI0 YHCIIA,
nocTyJiatel bopa, 3aKkoH
paaMoaKTUBHOTO pacnaja. YdJacTue B
paboTe KpyTJIoro cToia
«DyHaMEeHTaIbHbIE B3aUMOICUCTBHUS.
EnuncTBO pu3nueckoifkapTUHBI
Mupa». Mcnonp3oBanue
MH(OPMALIMOHHBIX TEXHOJOTUH IS
MOKCKA, CTPYKTYPUPOBaHMUS,
MHTEPIIPETALMY U IPEJICTaBICHUS
nH(pOpMaLUY IPU MOATOTOBKE
COOOLIEHNH 0 IPUMEHEHNH 3aKOHOB
KBAHTOBOM (PM3UKHU B TEXHUKE U
TEXHOJIOTHUSX, DKOJIOTHYECKUX
aCIeKTax sAEePHON SHEPIeTUKH

Wtoro no pazneny
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Pa3nea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKU




5.1

DneMEeHThI
ACTPOHOMHUU U
acTpou3uku

3TaHBI paSBI/ITI/ISI aCTPOHOMI/II/I.
[TpuknagHoe u
MHUPOBO33PEHUYECKOE 3HAUCHHE
actpoHoMuu. Bup 3B€31HOTO
Heba. Co3Be3usi, ipKue
3BE3/1bI, IJIAHETHI, HX BHIUMOE
newxenne. Coi-

IToaroroska cooOmeHuii 00 3ramax
pa3BI/ITI/I$I aCTpOHOMI/II/I, (0] HpI/IKJ'IaZ[HOM
1 MHPOBO33PEHUECKOM 3HAYCHHUU
aCTPOHOMHMH, O METO/IaX MOJyUCHHSI
HAYYHBIX aCTPOHOMHYCCKUX 3HAHHIA,
OTKPBITHSX B COBPEMEHHOM aCTPOHO-

bubmmoreka
HOK
https://m.edsoo

u/7141¢97¢

Okonoeuueckoe
socnumanue;
Dusuueckoe
gocnumanue u
¢opmuposarue
Kyibmypol
300p08b;
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HeuHas cuctema. CoJHIe.
ConHevHasi akTUBHOCTb.
Wcrounuk sneprum ConHua u
3BE31. 3BE3/IbI, X OCHOBHEIC
XapakTepUCTUKH. J(narpamma
«CHEKTPAIBHBIN Kacc —
CBETUMOCTBY. 3BE3/bI
TJIABHOM
MOCJIe1I0BATEILHOCTH.
3aBUCHUMOCTD «Macca —
CBETUMOCTbY» JJIA 3BE3]T
rJ1aBHOU
MOCJIEI0BATEIbHOCTH.
BnyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE IPEICTABIICHHUS]
0 MPOUCXOKICHUU U
sporonuu CoJtHIa U 3BE3.
DTarnbl )KU3HU 3BE3I.
Muieunsiii [TyTh — Hamia
I'amakrtuka. [lonoxenue u
nBrxenne CorHia B
l'amaktrke. Tumel ragakTuk.
PanuoranakTuku u KBa3zaphl.
YépHble ABIPHI B A1pax
rajakTuk. Bcenennas.
Pacmmpenue Beenennoi.
3akon XaObmna. Pazoeranue
rajgaktuk. Teopus bonbiioro
B3pbIBa. PestnkToBOE
n3nydeHue. MacmraOHas
CTpyKTypa Bceenennoi.
MeraraiakTuka.
Hepeménnsie nmpo0iaembl

aACTPOHOMHHU

muu. 3yueHnne coBpeMeHHBIX
MPEACTABICHUI O MPOUCXOXKIACHUH U
sBomonnu ConHua u 3B€37. M3ydenue
TUTIOB TAJAKTUK, PAIUOTATAKTUK 1
KBa3apoB. M3y4yenue nBuxeHus
HEOECHBIX TEJI, DBOJIOLIMU 3BE31 U
Bcenennoii, nmponeccos,
MPOUCXOASAIINX B 3BE3/1aX, B 3BE3HBIX
CHCTEMaX, B MEKIraJJaKTHUIECKOMH
cpene, MacITaOHOU CTPYKTYPhI
Bceenennoif. O0bscHEeHNE pacIMpEeHus
BcenenHoii Ha ocHOBe 3aKoHa Xa001a.
[ToaroroBka K 00CYXICHHUIO
HEPENICHHBIX TPOOJIEM aCTPOHOMUH.
[TpoBenenue HabOIIOACHMIA
HEBOOPYXEHHBIM TJ1a30M C
HCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
MPUIIOKEHUHN JUTsl ONIPECIICHUS
MMOJIOKEHUS HEOECHBIX OOBEKTOB HAa
KOHKPETHYIO 1aTy: OCHOBHBIE
co3Be3ausi CeBepHOro MoIymapust 1
spkue 3BE315bl. [IpoBenenue
HaOmroeHuH B Teneckon JIyHbI,
maneT, Miteunoro Ilytu. Yuactue B
JMCKYCCHH O HEPEIICHHBIX MPodiieMax
aCTPOHOMUHU

Tpyoosoe
socnumanue u
npogheccuoHanbHoe
camoonpeoenenue;
Aoanmayus
obyyarwe2ocs K
UBMEHAIOWUMCSL
VCI08UAM
COYUANBHOU U
NpUPOOHOIU cpeodbi.
I'pasicoanckoe
socnumatue

Wtoro no pazneny




Pa3nesn 6. OBOBIIIAIOHIEE IOBTOPEHUE

6.1

Oo6o06maro1ee
MOBTOPEHUE

O06001eHne u
CHCTEMATU3ALNA
COJICpKAHUS paszienos

Kypca «Mexanukay, «Moute-

VY4acTtie B JUCKYCCHH O POIH (PU3UKH
Y aCTPOHOMUHU B pa3IMYHbIX chepax
nesTeabHOCTH yenoBeka. Iloaroroska

BubGnunoreka
LHOK
https://m.edsoo

Dronocuueckoe
gocnumanue;
Duzuueckoe 8oc-

KyJspHas GU3MKa U
TEPMOJIMHAMHKA,
«INEKTPOIUHAMHKAY,
«Koebanus 1 BOJIHBD,
«OCHOBBI CIEUAILHOMN
TEOPUU OTHOCUTEIILHOCTIY,
«KBanroBas gusnkay,
«NeMeHThI aCTPOHOMHUHU U
actpodusuku». Ponb ¢pusznku
1 aCTPOHOMHUU B
SKOHOMHUYECKOH,
TEXHOJIOTHYECKOH,
COIIMAIBHON ¥ DTUYECKOUN
cdepax AeITeTbHOCTH
YeJoBeKa, POJib U MECTO
(U3HUKYU ¥ aCTPOHOMHUH B
COBPEMEHHOMN HAy4YHOUN
KapTUHE MHpa, 3HAUCHHE
OIMCATEIbHOM,
CUCTEMAaTU3UPYIOLLEH,
OOBSICHUTEILHOM U
MIPOTHOCTUYECKON (PYHKIUI
¢bu3nvecKoit Teopun, poib
(bu3nIeCcKoit TeOpUH B
(dhopmMupoBaHUU
MIpeICTaBICHUH O PU3NYECKOM
KapTUHE MHUpa, MECTO
(bu3NYEeCcKOi KapTUHBI MHUpPa B

cooOuieHnit 0 Mmecte PU3NIECKOI
KapTUHBI MUPA B PSIAY COBPEMEHHBIX
MPEICTABICHUN O TPUPOJIE.
BrinonHenue yueOHbIX 3a1aHUM,
JEMOHCTPUPYIOIIUX OCBOEHUE
OCHOBHBIX OHSTHUN, (PU3HUECKUX
BEJIMYMH U 3aKOHOB Kypca ¢puzuku 10—
11 kiaccos

.ru/7f41¢97¢

o01eM psiy COBPEMEHHBIX

numanue u
Gopmuposarue
KVAbMYypbl
300p08bsi;
Tpyoosoe
gocnumatue u
npogeccuonanvbroe
camoonpeoeneHue;
Aoanmayus
oOyuarowe2ocs K
UBMEHAIOUWUMCSL
ycaosusm
COYUATbHOU U
NpUPOOHOU cpedbi.
[ 'pasxcoanckoe
socnumarue
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C€CTCCTBCHHO-HAYYHBIX
MPEJICTABICHUN O IPUPOJIE

Uroro no pazaeny 4
PesepBHoOE Bpems 3
OBLIEE KOJIMYE-

CTBO HACOBIIO 68

I[TPOTPAMME
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