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HOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢u3uke 0a30BOro ypoBHS Ha YPOBHE CpeIHEro oOIero oopa3oBaHUs
pa3paboTaHa HAa OCHOBE IMOJOKEHUU W TPEOOBaHW K pe3yibTaTaM OCBOEHHS OCHOBHOM
oOpa3zoBaTenbHOM mporpammel, mpeactaBieHHbix B PI'OC COO, a Takxke ¢ Y4€ToM
benepanbHON paboueil mporpaMmbl BOCIHMTAHWS M KOHLEMIMU TPENOAaBaHUS y4eOHOTO
npeamera «®Puszuka» B oOpaszoBaTelbHBIX opraHuzanusx Poccuiickoit  ®eneparuu,
peanu3yroIMX OCHOBHBIE 00pa30BaTEIbHbIE TPOTPAMMBI.

Copepxxanne mporpamMmbl 1Mo (U3MKE HaAMpaBieHO Ha (HOPMHUPOBAHHE ECTECTBEHHO-
HAy4YyHOW KapTHHBI Mupa oOyuaromuxcs 10—11 xmaccoB npu oOydeHnn ux ¢pusnuke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-IESTEIIbHOCTHOrO mnoaxoxa. Ilporpamma mo ¢usuke
cootBercTBYeT TpeboBaHusiM PI'OC COO Kk IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U
MeTaIpeMETHBIM pE3yJibTaTaM OOyUYEHHsI, a TAKKE€ YUUTHIBAET HEOOXOAMMOCTh pealn3aluu
MEXIIPEIMETHBIX CBSI3€M (PU3UKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH NpeameTamu. B Hel
ONPENENSIOTCA OCHOBHBIC LIENN U3yYeHUs (DU3UKH HAa YPOBHE CPEIHEro 00IIero oopa3oBaHus,
IJIaHUPYEMbIE Pe3yibTaThl OCBOCHMUSI Kypca (PU3MKH: JUYHOCTHBIC, METalpeIMETHBIC,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o pu3MKe BKIIOYAET:

e IUIAHUPYEMBbIE PE3yJbTaThl OCBOEHUS Kypca (PU3MKHA Ha 0a30BOM YpOBHE, B TOM UYHCIIE

MpEeAMETHBIE PE3YJIBTATHI IO T0J1aM 00YUYEHUS;

e conepkaHue yueOHoro npenmMera «Puznka» mo rojgaM o0yueHusl.

du3nka Kak Hayka 0 HanOoJiee 00IIMX 3aKOHAX MPUPOJIbI, BRICTYIIAsl B KAYECTBE y4eOHOTO
MpeJMEeTa B IIKOJE, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY 3HAHHUI 00 OKpY>KArOIIeM MHpE.
[IkonbHBIA Kypc (GU3MKA — CHUCTEMOOOpA3YIOIMWA [JIi €CTECTBEHHO-HAYYHBIX Y4YEOHBIX
IPEeIMETOB, TOCKOJbKY (PU3MYECKHE 3aKOHbI JI€KaT B OCHOBE IPOIECCOB M SIBJICHU,
M3y4aeMbIX XUMHEH, Onosoruei, ¢puznueckoii reorpadueit u actponomueit. Mcnons3oBanue u
aKTUBHOE MPUMEHEHHE (PU3MUECKUX 3HAHUHN OMpENIeTIIeT XapaKTep U pa3BUTHE PA3HOOOPA3HBIX
TEXHOJIOTH B c(depe BSHEpPreTHKu, TPAHCHOPTa, OCBOEHUS KOCMOCA, MOJYYEHHUS HOBBIX
MaTepHualoB ¢ 3aJJaHHBIMU CBOWCTBaMU U Apyrux. M3ydeHue pu3nKu BHOCUT OCHOBHOW BKJIAJl
B (OpMUPOBAHHE €CTECTBEHHO-HAYYHOW KapTUHBI MHpa OOydarommxcs, B (HOpMHpPOBAHUE
YMEHUW TPUMEHSATh HAyYHBIA METOJ TIO3HAHWUSI TPU BBINOJHEHUH UWMHU YYCOHBIX
HUCCIIeI0OBaHMUM.

B ocHOBy kypca ¢u3uku A ypoBHsI CpeAHEro o01ero oopa3oBaHus MOJIOKEH PsJT UIIEH,
KOTOPbIE€ MOKHO pacCMaTpUBaTh KaK MPUHIHUIIBI €r0 MOCTPOCHHUS.

Hoesn yenocmunocmu. B cOOTBETCTBUU € HEW KypC SIBIISIETCS JIOTMUECKU 3aBEPILIEHHBIM, OH
COJIEPKUT MaTepuaj U3 BCEX pa3ieioB (PU3MKH, BKIIOYACT KaK BOIMPOCH! KIACCHYECKOM, TaK U
COBpPEMEHHOU (PU3UKH.

Hoes eenepanuzayuu. B cooTBETCTBUM ¢ HEeM MaTepuai Kypca Pu3nku 00beAMHEH BOKPYT
busnueckux Teopuil. Bemymmm B Kypce sBiseTcs (OpMUPOBAHHE MPEICTABICHHUNA O
CTPYKTYPHBIX YPOBHSIX MaTE€pPUH, BEILIECTBE U MOJIE.

Hoes cymanumapuzayuu. E€ peannsanus npeanoiaraeT UCIoiab30BaHUE T'yMaHUTaApPHOIO
NoTeHIMaIa (PU3NYECKON HAyKH, OCMBICIICHUE CBSA3U Pa3BUTUS (PU3UKH C pa3BUTHUEM OOILECTBA,
a TaKXe C MUPOBO33PEHUYECKUMU, HPABCTBEHHBIMH M 3KOJIOTMYECKUMU MpoOIieMamu.



Hoes npuxnaonoii nanpasnennocmu. Kypc ¢(usuku mnpeamonaraeT 3HAKOMCTBO C
ITUPOKUM KPYTrOM TEXHHUYECKHX W TEXHOJOTUYECKHX MPUIOKEHUN HU3YYCHHBIX TEOpUU U
3aKOHOB.

Hoes skonocuzayuu peannsyercs MOCPEICTBOM BBEJCHHUS DJIEMEHTOB COJICPIKAHMS,
MOCBSIIIEHHBIX HKOJIOTHYECKUM IMpoOjeMaM COBPEMEHHOCTH, KOTOPHIE CBA3aHBI C Pa3BUTHEM
TEXHUKH ¥ TEXHOJIOTUH, a TaKXkKe 00CYXACHUS MPOOIEM PaIMOHATBHOTO TIPUPOIOIIOIH30BAHUS
Y DKOJIOTUYECKOM O€30MacHOCTH.

Crepx’HEBBIMU 3JIEeMEHTaMHU Kypca (U3HKH Ha YPOBHE CpPEHEro oO0Iiero oOpa3oBaHMs
ABISIOTCS (u3nueckre Teopun (hopMHpOBAHHE MPEJCTABICHUNW O CTPYKTYpe MOCTPOCHUS
bu3udecKko Teopuu, poiu (yHIAMEHTAIBHBIX 3aKOHOB M TPUHIUIIOB B COBPEMEHHBIX
MIPEACTABJIICHUSIX O TPHUPOJIE, TPAHUIIAX MPUMEHUMOCTH TEOPHH, /ISl OMHCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MPOIIECCOB).

CucTeMHO-IesITeIbHOCTHBIN MOJX0/] B Kypce (DU3UKU pean3yeTcs Mpexk/Ie BCero 3a CUET
OpraHu3allK HKCIIEPUMEHTAIBHON JesTeNbHOCTU oOydaromuxcs. [ 6a3oBoro ypoBHs Kypca
(UBUKHA — ATO HCIOJIB30BAHUE CHUCTEMBI (PPOHTATBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB U
1a00paToOpHBIX paboT, KOTOphble B mporpamMme Mo (usnke oObEeIUHEHBI B OOUIUN CIUCOK
YUYEHHUYECKHUX MPaKTUYECKUX paboT. Brigenenne B yka3aHHOM NepedHe JabopaTOpHBIX padoT,
MPOBOJIMMBIX JUIsl KOHTPOJII W OILIEHKH, OCYIIECTBIISIETCS YYaCTHUKaMH OOpa30BaTEIbHOTO
mpoiiecca UCXOs U3 0COOCHHOCTEN MIIAHUPOBAHUS W OCHaIIeHus kaOuHera gusuku. [Ipu sTom
oOecrieunBaeTCs OBJIAJICHUE OOYYArONIMMUCS YMCHHSIMH TMPOBOJUTH KOCBEHHBIC H3MEPEHUS,
WCCJICIOBAHMS 3aBHCHUMOCTEH (DU3UYCCKUX BEIMYUH W TTOCTAHOBKY OTBITOB IO IPOBEPKE
MIPEIIOKEHHBIX TUIIOTES.

Bonbiioe BHUMaHUE yENSIETCS PEIICHUI0 PACUETHBIX M KAYECTBEHHBIX 3a1ad. [Ipu sTom
JUTST pacuéTHBIX 3a7a4 TPUOPUTETOM SBJISIOTCS 3adaddl C SBHO 3aJaHHOW (U3HUECKOU
MOJICITBIO, TTO3BOJISIONINE MPUMEHATh M3YUCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KakK U3 OJHOTO
paszmena Kypca, TaK W WHTETPUPYS 3HAHWUS W3 Pa3HBIX pa3feioB. [ KadecTBEHHBIX 3aaad
MPUOPUTETOM SIBIIAIOTCS 3a/laHusi Ha OOBACHEHHE TPOTEKaHHs (U3UYECKUX SBICHUU U
MIPOIIECCOB B OKPYIKAIOIIEH JKM3HU, TpeOyromue BeIOOpa (pu3nuecKol MoJenu IJis CUTyalluu
MIPaKTUKO-OPHEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuun ¢ TpedoBanuamu DPI'OC COO k MaTepHabHO-TEXHUYECKOMY
obecrieueHn0 yuyeOHOro mporiecca 0a30BBIM YpPOBEHb Kypca (DM3WKM HA ypOBHE CPEIHETO
oO1mero o0pa3oBaHus JOHKEH U3Y4aThCsl B YCIOBUAX MPEIMETHOTO KaOWHEeTa (GU3MKU WA B
YCJIOBUSIX UHTETPUPOBAHHOTO KaOMHETA MPEMETOB €CTECTBEHHO-HAYYHOTO ITMKIIa. B kabunHeTe
¢bu3uKk  J0KHO OBITh HeoO0Xoaumoe JabopatopHoe OOOpyJOBaHUE ISl  BBITOJHEHUS
yKa3aHHBIX B IPOrpaMMe Mo (hU3UKe YICHUICCKUX MPAKTHISCKUX PaOO0T U JIEMOHCTPAIMOHHOE
o0opy0BaHUE.

JlemoHCTpaninoHHOEe 000pymoBaHHe (HOPMHUPYETCS B COOTBETCTBHH C MPUHITUTIOM
MUHUMAJIHOM JI0CTaTOYHOCTH M 00€CIeurnBaeT MOCTAaHOBKY MEPEUMCIECHHBIX B IPOrpaMMe IO
(bu3MKe KIIOYEBBIX JAEMOHCTpalUi IS MCCIAEAOBAHUS H3Yy4YaeMbIX SIBIEHUHW U TMPOLECCOB,
AMITUPUYECKUX U PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe oOopyaoBaHUE ISl YUEHWYECKHUX MPAKTUYECKHX padboT Gopmupyercs B
BHJIC TEMAaTUYECKHX KOMIUIEKTOB M OOECIEYMBACTCS B pacy€Te OJHOTO KOMIUICKTa Ha JABYX
oOyuvaronuxcs. TemaTuueckue KOMIUIEKTHI J1a0OpaTOPHOrO OOOPYIOBaHUS JOJIKHBI OBITH



MOCTPOCHBI Ha KOMIUIEKCHOM HCIOJb30BAaHUH aHAJIOTOBBIX M HHU(POBBIX MPUOOPOB, a TAKKE
KOMIIBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUI€ HU(POBBIX TaOOPATOPUIA.
OCHOBHBIMU LIEJIIMU U3Y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHpOBaHHE HWHTEpECa M CTPEMJICHUS OOYydYaloIMXCd K HAyYHOMY MH3yUYEHHUIO
IPUPOBI, PA3BUTHE UX UHTEIJIEKTYAIbHBIX M TBOPUYECKUX CIIOCOOHOCTEN;

pa3BUTHE TPEACTABICHUI O HAydyHOM MeETOJ€ TO3HaHuA U (popmupoBaHHe
HCCIIEIOBATENICKOTO OTHOIIEHUS K OKPY KAIOIIUM SIBICHUSIM;

dbopMHpOBaHKE HAYYHOTO MUPOBO33PEHHUS KaK pe3ysibTaTa U3y4YeHHs] OCHOB CTPOCHUS
MaTepuu U PyHIaMEHTAIbHBIX 3aKOHOB (PU3UKHU;

dbopMupoBaHre YMEHUN OOBICHSTH SIBICHUS C UCIIOJIB30BaHWEM (DHU3NYECKUX 3HAHUHA H
Hay4YHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe NPEICTABICHUN O PO GUBUKH JJISI PA3BUTHSL JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKHU U TEXHOJIOTUH.

JlocTikeHre STUX Ielield 0O0eCIeurBaAEeTCsl PEIICHUEM CIEAYIOMIMX 3ajJad B IMPOIEcce
M3y4YeHHs Kypca (PU3UKU Ha YPOBHE CpeTHEro O0IIero o0pa3oBaHus:

MpUOOPETEHUE CUCTEMBI 3HAHUN 00 00IMX (PU3UUYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSIX, BKIIIOYAsT MEXaHUKY, MOJIEKYJISIPHYIO (DU3UKY, DJIEKTPOJUHAMUKY, KBAHTOBYIO
(U3MKY U 3JIEMEHTBI aCTPOPUUKH;

(opMupoBaHHE YMEHHUN NPUMEHATH TEOPETUYECKUE 3HAHUS JUIsI OOBSICHEHUS
bu3uYeCcKUX SBJICHUM B TPUPOJE M Uil TNPUHATUS NPAKTUYECKUX PEHICHUNA B
MOBCEHEBHOM JKH3HM;

OCBOCHHE CIIOCOOOB PEIICHHS Pa3IMYHBIX 3a/ady C SIBHO 3aJaHHOW (U3UYECcKOi
MOJIebl0, 3aJad, MOJPa3yMEBAIOIIMX CaMOCTOSITENIbHOE CO3JaHue (PU3UYECKOU
MOJIENH, aICKBATHOM YCIOBUAM 3a]1auu;

MOHUMaHuE (PU3NYECKUX OCHOB M MPUHIIMIIOB ACHCTBUS TEXHUYECKUX YCTPOMCTB U
TEXHOJIOTUYECKUX MPOLECCOB, X BIMAHUSA HA OKPYKAIOIIYIO CPENy;

OBJIAJICHHE METOJIaMU CaMOCTOSITENILHOTO IJIAaHUPOBAHUS U MPOBEACHUS (PU3UUECKUX
OKCIIEPUMEHTOB, aHallM3a W  UHTepOperanuu  MHPOPMAIMH,  ONPEICICHHUS
JIOCTOBEPHOCTH IOJYYEHHOI'O PE3ybTaTa;

CO3JaHHUE YCIIOBUU I Pa3BUTHA YMEHUM NMPOEKTHO-UCCIEI0BATEIbCKOM, TBOPUECKON
NEeATEIIBHOCTH.

Ha u3ydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro 0Opa3oBaHUS
orBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B Henento), B 11 kinacce — 68 yacos (2
gyaca B HEJICIIIO).

[Ipensiaraemeliil B mporpamMme 1o (Gpu3uKe nepevyeHsb JJa00paTOPHbBIX U MPAKTUYECKUX padboT
ABJIIETCS PEKOMEHIOBAHHBIM, YYUTENb JENaeT BBIOOp NMPOBENEHHUs J1aOOpaTOPHBIX paboOT U
OTIBITOB C YYETOM MHIAMBUAYATbHBIX OCOOEHHOCTEH 00yUYarOIUXCA.



COILEPKXAHUE OBYUYEHUA

10 KJTACC

Pasznen 1. ®u3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHMA
®dusnka — Hayka o npupoge. Haydnsle MeTOABl MO3HAHUSA OKpY’Karomero mupa. Pons
HKCIIEPUMEHTA U TEOPHUHU B IIPOLIECCE TTO3HAHUS IPUPOBI. DKCIIEPUMEHT B (PU3HKE.
MonenupoBanue (u3nuecKkux sABIEHUN U mporueccoB. Hayunbie rumortesbl. Ousndeckue
3aKOHBI U TEOPUH. | paHUIIbI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHIIMIT COOTBETCTBUSI.

Pons u mecro usuku B (POpMUPOBAaHMM COBPEMEHHOM HAyYHOM KapTUHBI MHpa, B
IPAKTUYECKOM eI TeIbHOCTH JIFOICH.

Jlemoncmpayuu

AHanoroBble ¥ U(PPOBBIE U3MEPUTETBHBIE PUOOPHI, KOMIIBIOTEPHBIE TATUYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanndeckoe ABHKeHHE. OTHOCUTEIIBHOCTh MEXAaHWMYECKOro JBWKeHUs. Cucrema
orcu€ra. Tpaekropus.

[lepemernienne, CKOpOCTh (CpeAHsIsi CKOPOCTh, MTHOBEHHAs CKOPOCTb) M YCKOpPEHUE
MaTEepUAIbHOW TOYKH, UX MPOEKIUU HA OCU CUCTEMbI KOOpAuHAT. ClIOkKEHNE MTEPEMEILICHUN U
CJII0KEHHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOPEHHOE MpsSMOJMHENHHOE NBHXeHue. ['paduku 3aBUCUMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, TyTH U IEPEMELEHUS] MAaTEPUATIBbHON TOUKU OT BPEMEHHU.

CBobosHOE TazieHne. Y CKOpeHHE CBOOOIHOTO MaICHUS.

KpuBonunennoe nBwxkeHue. JIBH>KEHHME MATEPUAIBHOWM TOYKH IO OKPYKHOCTH C
IIOCTOSTHHOM MO MOZYJIIO CKOPOCTBIO. YTJOBas CKOPOCTb, JMHEWHAass CKOpocTh. llepmon m
yacToTa oOpanieHus. LleHTpocTpeMHUTENbHOE YCKOPEHHUE.

TexHuyeckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: COUAOMETp, JBH)KCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iavu.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK JIBUKEHUS.

[IpeoOpa3zoBanue TBUKEHUI C UCTIOJIH30BAHUEM MTPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3pEKEHHOM MIPOCTPAHCTBE.

Hab6nronenue nBmkeHus Tena, OpOIeHHOTO MO YIJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHusi CBOOOIHOTO MaCHUs.

HamnpapneHnue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydenune HepaBHOMEPHOTO JIBUXKEHUS € LIENBbIO OMPEICIICHUSI MTHOBEHHOU CKOPOCTH.

HUccnegoBanne  COOTHONIEHHMS ~ MEXAY  IMYTSIMH, NPOWJACHHBIMH  TEJIOM 34

NOCJIENOBATENbHBIE DPABHBIE MPOMEXKYTKH BPEMEHH MPH PABHOYCKOPEHHOM JBHKEHUHU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIO.

N3ydenune nBUKEHUs MIApUKA B BA3KOMN )KUIKOCTH.
Wzyuenne numxeHus Teaa, OpOIIeHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipraumn otHocutensHOCTH ['amunes. Ilepssiii 3akoH HeroToHa. MHEpumManbsHble CUCTEMBI
OTCYETA.

Macca tenma. Cwuia. IlpuHuun cynepno3unuu cwi. Btopoit 3akoH Herootona s
MarepuaibHOU TOUKU. Tpernii 3akoH HproTOHA 11 MarepuaibHbIX TOYEK.

3akoH BceMUpHOTO TAroteHus. Cuna tsoxectu. [lepBas kocMuueckast CKOPOCTb.

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

Tpenne. Bunpl Tpenusi (mokosi, ckoiibxeHus, kadeHus). Cuna tpenus. Cyxoe TpeHHe.
Cuna TpeHus CKOJIbKEeHUs U cuia TpeHus nokosd. Koagduuuent tpenus. Cuiia conpoTUBIECHUS
[IPU JIBUKEHHUU TEJIA B )KUAKOCTH WM Ta3e.

[ToctynaTtenbHoe U BpamaTeabHOE ABMKEHNE aOCOTIOTHO TBEPIOTO Tea.

MoOMEHT cwiIbl OTHOCHUTENBHO OcH BpamieHus. [lmedo cunbl. YcioBus paBHOBECHs
TBEPJIOIO TEJIA.

TexHuueckre yCTpOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: MOALIMIHUKN, JIBUXCHUE
HMCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBiIeHME MHEPLUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMINX TEI.

Bropoii 3akoH HerotoHa.

N3mepenne cuit.

CroxeHune Chil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHeHUE CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKCHUS.

YcnoBus paBHOBecHs TBEPAOTO Tena. Buapl paBHOBECHS.

Yuenuueckuii sxecnepumenm, 1abopamopnule pabomuol

N3yuenue aBuxkeHUs1 Opycka 1o HaKJIOHHOU TJIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIPYTOCTH, BOZHHUKAKOLIMX B MPYKUHE U PE3UHOBOM
oOpasiie, ot ux aedopMalum.

HccnenoBanue yciioBuid paBHOBECHUS TBEPIOTO TeJla, UMEIOIIETO OCh BPAILICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexanHuke

NmMnynbc MaTepuanbHON TOUYKH (TENa), CHCTEMbl MAaTEPUATIBHBIX TOUeK. IMIyJIbC CUIIBI U
M3MEHEHHE UMITYJIbCa Tea. 3aKOH COXPAaHEHHS UMITyJibca. PeaKTUBHOE JIBUKEHUE.

PaboTa cuiibl. MOIITHOCTD CHJTBI.

Kunernueckasi sHeprusi MarepuaibHOM Touku. TeopemMa 00 M3MEHEHUU KUHETUYECKOH
SHEPIHUH.

[lorenunanbHass sHeprus. [loTeHumaneHas sSHeprus ynpyro AedOpPMUPOBAHHOM
npyxuHsbl. [loTeHUManbHas SHEPrUd Teaa BOJIU3U MOBEPXHOCTH 3€MJIH.

[loTeHnmanbHble W HENMOTEHLIMANIbHbIE CHIIbI. CBsi3b PaOOThl HEMOTEHIUMANIBHBIX CHII C
U3MEHEHUEM MEXAHUYECKOW HHEPrMU CHUCTEMBbl TEl. 3aKOH COXPAHEHHS MEXAHUYECKOU
SHEPTHUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.



TexHu4yeckne yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: BOAOMET, KOIEP, NPYKUHHBIA
IIACTOJIET, ABUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBM>KEHHUE.

[lepexoa NOTEHIHATILHON SHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomoi

N3ydyeHne aOCOJIOTHO HEYNpPYroro yjaapa C IOMOIIBIO JIBYX OJMHAKOBBIX HHUTSHBIX
MAasiTHUKOB.

HccnenoBanue cBs3M pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOW HSHEpruu Teja Ha
IIPUMEPE PACTSKEHUS] PE3UHOBOTO KTy Ta.

Pazgen 3. MosekyasipHas pu3uKa 1 TEPMOAUHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE  TMOJOXKEHHUSI  MOJEKYJISIPHO-KMHETHUYECKOW TEOpHUHM M HX  ONBITHOE
ob0ocHoBanue. bpoyHoBckoe nBumxenue. Juddysus. Xapakrep IBUKEHHUS U B3aUMOJEHUCTBUS
YacTHUIl BelECTBA. MOJENN CTPOEHUS Ta30B, KUAKOCTEH U TBEPIBIX TE U 0OBICHEHUE CBOMCTB
BEIIECTBA HAa OCHOBE ATHUX Mojenel. Macca m pasmepbl MoJiekyn. KonuuecTBo BeliecTsa.
[ToctostnHas ABoranapo.

Tennosoe paBHoBecue. Temnepatypa u e€ nzmepenue. [llkana remneparyp Lenbcus.

Mopnens uaeanbHOro raza. OCHOBHOE ypaBHEHHME MOJEKYJSIPHO-KMHETHYECKOW TEOpUHU
ujeanbHOro rasza. AOCONIOTHas TeMmIepaTypa Kak Mepa CpeIHed KWHETUYECKOW HHEpruu
TEIUIOBOro JBWXKeHus dactul rasa. [llkama rtemnepatyp KenbBuna. ['a30BbIE 3aKOHBIL.
Ypasuenne MenneneeBa—Knaneiipona. 3akon [anerona. M3ompouecchl B WI€AIBHOM ras3e ¢
MOCTOSIHHBIM KOJIMYECTBOM BellecTBa. ['paduueckoe npeacTaBieHrne H300poLEeCcCOB: H30TEpMa,
M30x0pa, n306apa.

TexHuyeckue ycTpoHCcTBa U MPAKTUUECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbIThl, JTOKa3bIBAIOLIME JIMUCKPETHOE CTPOEHUE BeliecTBa, (ororpadud MOJEKYI
OPTraHUYECKUX COCAUHECHUMU.

OnbiTel 10 U Hy3UN KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO ABUKEHUSI.

Mogaens onbita LTepHa.

OnbIThl, JOKa3bIBAIOIIKE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOJIEHCTBUS.

Mogens, WILTIOCTPUPYIOIIasi IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OneITHI, WILTIOCTPUPYIOIINE YPABHEHNUE COCTOSIHHSI HJI€AJIbHOTO Ia3a, H30MPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuwl

Omnpenenenve Macchl BO3[yXa B KIJIACCHOM KOMHAT€ Ha OCHOBE H3MEpPEHHH 00bEMa
KOMHATBI, TABJICHUS] U TEMIIEPATYPhI BO3yXa B HEMl.

HccnenoBanue 3aBUCUMOCTH MEXAY MTapaMeTPaMH COCTOSIHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnosvl mepmoouHamuxu

TepmonnHamuueckasi cucteMa. BHYTpeHHsISI SHEPrusi TEPMOAUHAMHYECKONM CUCTEMBI U
cnocoObl e€ n3meHenus. KonnuectBo TemaoTsl u padboTta. BHyTpeHHss1 S3HEprusi OAHOATOMHOTO



UJeaNbHOrO0 ras3a. Buapl Temonepenayu: TEMIONPOBOJHOCTh, KOHBEKUUS, H3IIyYECHHE.
VY nenbHas TEMIOEMKOCTD BellecTBa. Koau4uecTBO TEIIOTHI IPU TEILIONEPEIaye.

[lonstue 06 agmabatHoMm mpouecce. llepBblit 3akoH TepMoauHaMuku. llpumeHeHue
IIEPBOI0 3aKOHA TEPMOJAMHAMHUKHU K H30IpolieccaM. I 'papuueckas uHTepnperanus paboThl rasa.

Bropoii 3akoH TepmonHaMuku. HeoOpaTtuMocTs npoieccoB B IpUPO/IE.

TeruoBble MamuHbL. [TpuHIMIBEL AeiicTBUS TemoBeIX MamuH. [Ipeodpa3oBaHus 3HEprun
B TEIUIOBbIX MamuHax. Koadduument nonesnoro aeiictsus terioBoi Mamunel. Hukn Kapuo u
€ro KO3 PUIMEHT MOJIE3HOTO AEUCTBUSL. DKOJOTHYECKUE MPOOIEMBI TEMIOIHEPTETUKH.

TexHnueckue yYCTpOMCTBA M INPAKTUYECKOE NPUMEHEHHUE: JBUTATEb BHYTPEHHETO
cropanusi, ObITOBOI XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpPEHHEH HSHEPruy Teja MPU COBEPIICHHWHU padOTHI: BBUIET MPOOKU U3
OyTBUIKM TOJ JEWCTBHEM CXKATOro BO3/yXa, HarpeBaHue 3¢pupa B JaTyHHOU TpyOke MyTEM
TpeHus (BUICOIEMOHCTpPAIIHS).

N3meHeHnne BHyTpEHHEH 3Heprun (TeMIiepaTyphbl) Tea IpH TeIrionepeaaye.

OneIT 0 aAabaTHOMY PaCIIMPEHUIO BO3TyXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu napoBoii TypOUHBI, IBUTATENsl BHYyTPEHHETO CTOPaHUsl, PEaKTUBHOTO ABUTATENS.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomol

N3mepenne yaenbHON TEIII0EMKOCTH.

Tema 3. Azpecammnvie cocmosanun éeujecmea. Pazosvie nepexoonvl

[TapooOpazoBanue u kKoHaeHcauus. VcmapeHnue wu  kumneHue. AOCOIIOTHAsS U
OTHOCHTEJIbHAS BIAKHOCTh Bo3ayxa. HacelieHHbIN nap. Y aenbHas TemioTa napooopa3oBaHus.
3aBUCUMOCTb TEMIIEPATYPHI KUIIEHHS OT JaBJICHUS.

Trépnoe Teno. Kpucrammuueckue u amop@Hbie Teaa. AHU3OTPOIUS CBOMCTB KPUCTAIIIOB.

Kunkue xpucramnel. CoBpemeHHble Marepuanbl. [lmaBienne n Kpuctaumszauus. Y aeiabHas
TeruioTa miasiaeHus. Cyonumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckne ycTpoHCTBa M MPAKTHUYECKOE MPUMEHEHHE: TUTPOMETP U ICUXPOMETD,
KQJIOPUMETP, TEXHOJIOTUW TIOJYyYEeHHs] COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMATEPUAJIOB, U HAHOTEXHOJIOTHUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JleMOHCTpanusi KpUCTaIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHne 0THOCUTETLHON BIIAXKHOCTH BO3/yXa.

Paznea 4. daekTpoanHammuka
Tema 1. dnekmpocmamuxa
OnekTpuzanus Teld. OJeKTpuyeckuid 3apsa. JlBa BHIa DSIEKTPUYECKUX 3apsi/iOB.
[IpoBOIHUKY, TUAIEKTPUKU U MOJIYIPOBOJHUKH. 3aKOH COXPAHEHUS 3JIEKTPUUECKOTro 3apsija.



B3aumopeiictBue 3apsnoB. 3akoH Kynona. TodeyHbIl 3JEKTpUYECKHHA — 3apsnl.
OnekTpuueckoe noJjie. Hanpsix€HHOCTh 3nekTpuyeckoro mnois. I[lpuHiun cynepno3unuu
ANEKTPUUYECKUX NoJieh. JIMHNK HanpsHKEHHOCTH 3JIEKTPUYECKOTO MOJIS.

PaGora cun oanekrpocratmyeckoro nmnons. Ilotenmuan. Pa3HOCTh TNOTEHIMANOB.
[IpOBOOHUKH U AUBJIEKTPUKH B DJIEKTPOCTATUUECKOM MOJ€E. JIUAIEKTpUYecKasi IPOHUIIAEMOCTb.

OnektpoémkocTh. KonaeHcaTop. DNEKTpOEMKOCTh IMJIOCKOTO KOHIEHCATOpA. DHEPTHs
3apSYKEHHOT0 KOHJIEHCATOPA.

TexHuyeckre ycCTpOMCTBa M MPAKTUYECKOE NPUMEHEHHE: BJIEKTPOCKOI, IJIEKTPOMETD,
AIEKTPOCTATUYECKAs 3alUTa, 3a3€MJICHUE SJIEKTPONPUOOPOB, KOHJEHCATOP, KOMUPOBAIHHBIN
anrapar, CTpyWHBIM IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO M MIPUHLIAI IEUCTBUSA IEKTPOMETPA.

B3anmoneiicTBrE Ha3EKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpOoBOIHUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

DIIEKTPOCTATUYECKAS 3aIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCAaTOopa OT IUIOMIaJAW IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOH/IEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3mepenne 31eKTpOEMKOCTH KOHAEHCATOpa.

Tema 2. Ilocmoannwtit 3n1ekmpuueckuii mok. Toku ¢ paziuunvix cpeoax

DNEeKTpUYECKUd TOK. Y CIOBUSL CYIIECTBOBAHUS 3JIEKTPUUYECKOrO TOKA. ICTOUHHMKHM TOKa.
Cuna Toka. [ToCcTOSIHHBIN TOK.

Hanpsixenue. 3akon Oma 171 yyacTKa LEeTu.

DnexkTpuyeckoe CONPOTHUBIICHUE. VY nensHOE CONPOTUBIICHUE BEILECTBA.
[TocnenoBarenbHOE, TAapaNIeIbHOE, CMEIIAHHOE COEIMHEHUE POBOITHUKOB.

Paborta snexrpuueckoro Toka. 3akoH [xoyins—JIeHiia. MOUHOCTB AIEKTPUUYECKOTO TOKA.

DNEeKTPOABMKYLIAs CUJIa U BHYTPEHHEE COMPOTUBIEHUE UCTOYHUKA TOKa. 3aKoH OMa J1st
MOJHOM (3aMKHYTOM) 3eKTpuueckoil rienu. KopoTkoe 3aMbIKaHue.

DJIEKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBHUCUMOCTh  CONPOTUBIICHUS
METAILJIOB OT TemmepaTypbl. CBEpXIPOBOUMOCTb.

DIIeKTPUYECKUM TOK B BakyyMe. CBONMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBoguuku. CoOCTBEHHass M TIPUMECHas MPOBOJAMMOCTH IMOJYNPOBOIHUKOB.
CgoiictBa p—n-niepexoja. [lomynpoBogHUKOBEIE TPUOOPHI.

DNEKTPUYECKU TOK B pacTBOpax M paciuiaBax »>JIEKTPOJIUTOB. IDJIEKTPOIUTHUUYECKAS
OUCCOLUALNS. DIEKTPOIIU3.

DJIEKTPUYECKUN TOK B ra3ax. CaMOCTOATENbHBI U HECAMOCTOSATENbHBIN pa3psa. MoaHus.
Iima3ma.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: amIlepMETP, BOJIBTMETD,
peocTtar, WUCTOYHHUKH TOKa, »JJIEKTPOHATPEBATEIbHBIE MPUOOPHI, AJIEKTPOOCBETUTEIHHBIC



npuOOpbI, TEPMOMETP COMPOTUBIEHUS, BAaKyyMHBIH AMOA, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
ITOJIyITPOBOJJHUKOBBIN JUO/I, TAJIbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HaIlpsHKEHHUS.

3aBUCHUMOCTb COIPOTUBJICHUS LUIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, ILIOLIAIH
MONEPEYHOr0 CEYEHMs U MaTepuraa.

CMeliaHHOe COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe m3MepeHue 3IIEKTpOABHXKYIIEH cuibl. KOpoTKOe 3aMbIKaHUE TajbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COIIPOTUBIICHMUSL.

3aBUCHUMOCTD CONPOTUBJIEHUSI METAJIOB OT TEMIIEPATYPBHI.

[IpoBOIMMOCTB AIIEKTPOIUTOB.

NckpoBoit paspsa U IPOBOJAUMOCTb BO3yXA.

OOHOCTOPOHHSISI NPOBOAUMMOCTD TUOAA.

Yuenuueckuu sxkcnepumenm, nabopamopnvie pabomuol

N3yueHne cMemaHHOro COeIMHEHNS PE3UCTOPOB.

WN3mepeHne ANEeKTPOABMKYIIEW CHJIbl HCTOYHMKA TOKAa M €ro  BHYTPEHHErO
CONPOTHUBJICHUS.

Habmtoienue snexrposimnsa.

MexknpeaMeTHbIE CBSA3H

N3yuenue kypca ¢usuku 06azoBoro ypoBHs B 10 kjacce OCyLIECTBISIETCS C y4ETOM
CoZlepKaTeNIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTUKH, OHMOJIOTHH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meoicnpeomemnvle nowsimus, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAyYHOIO IO3HAHUS:
ABJICHHE, HAy4yHbId (akT, rumore3a, (Qu3nyeckas BeJIMYMHA, 3aKOH, TEOpHs, HAONIOJCHUE,
AKCIIEPUMEHT, MOJICJIMPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pelmieHWe CHCTEMbl YpaBHEHMW, JIMHeWHass (QyHKuus, napadona,
runepOoia, uX rpa@uKd W CBOICTBA, TPUTOHOMETpUYECKHE (YHKIUU: CHUHYC, KOCHHYC,
TaHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPBI U UX MPOEKLINH Ha
OCH KOOPJMHAT, CJI0KEHUE BEKTOPOB.

buonocusa: mexanuueckoe BHXKEHHE B )KMBOM mpupoje, Auddy3us, ocMoc, TEI000MeH
’KUBBIX OPraHU3MOB (BHJIbI TEIJIONEPEIAUH, TEIUIOBOE PABHOBECHUE), IIEKTPUUECKHUE SBJICHUS B
KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb BELIECTBA,
MOJISIpHAsE Macca, TEIJIOBbIE CBOMCTBA TBEPJBIX TeJN, JKUJIKOCTEH M Ta30B, DJIEKTPUUYECKUE
CBOMCTBA METAJUIOB, JIEKTPOIUTHYECKAs! AUCCOLIMALINS, TalbBAaHUKA.

l'eoepaghus: BNaXXHOCTb BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: mpeodpazoBaHue JBMKEHUM C UCIOIb30BAaHUEM MEXaHU3MOB, YUET TPEHHS B
TEXHHMKE, MOJUIMIIHHUKHN, UCIOJIb30BAaHUE 3aKOHA COXPAHEHMs HMMILyJbCa B TEXHUKE (pakera,
BOJOMET W Jpyrue), ABUTATEIb BHYTPEHHErO CropaHus, HapoBas TypOuHa, OBITOBOM
XOJIOJUJIbHUK, KOHTUIIMOHEDP, TEXHOJIOTUH MOJIYYEHHUs] COBPEMEHHBIX MAaTEpUAJIOB, B TOM YUCIIE
HAaHOMATEpPHAJIOB, W  HAHOTEXHOJIOTWH,  J3JEKTPOCTaTHYECKas  3alluTa,  3a3€MJICHHE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA NPHUHTEp, OJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AJIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.



11 KJTACC

Paznea 4. daekTpoannammuka

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[TocTrosiHHBIE MarHuThl. B3anMoneicTBHE NOCTOSIHHBIX MAarHUTOB. MarnuTHOE IOJ€.
Bekrtop MarHuTHOM WHAYKUMHW. [IpUHUIMN Cyneprno3uiMd MAarHUTHbIX nojied. JIluHuu
MarHuTHOW UHAYKIMU. KapThHa TMHUI MarHUTHOM MHIYKIIMU TOJISI TOCTOSSHHBIX MarHUTOB.

MaruuTHoe noje NpOBOJHUKA C TOKOM. KapThHa JMHMA WHAYKIMH MArHMUTHOIO ITOJIS
JUTMHHOTO TPSIMOTO MPOBOJHHUKA Y 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHUKA, KATYIIKU C TOKOM.
OmneiT Dpcrena. BzanmoneicTBre NpoOBOAHUKOB C TOKOM.

Cuia Amnepa, €€ MOAyJb U HallpaBJICHUE.

Cuna JlopeHma, €€ Moxylb W HampaBlicHuE. JIBM)KEHUE 3apsyKEHHOM YacTHIbl B
OJIHOPOJJHOM MarHuTHOM nosie. Pabora cunsl JlopeHua.

SIBneHHE BIEKTPOMAarHUTHOW WHAYKUMH. [lOTOK BEKTOpa MArHUTHOM WHIYKIIUU.
DJIEKTPOJIBIXKYILAsA CHIJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe siekTpudeckoe moJie. DJNEKTPOABMKYINAS CUJA WHIAYKIMM B IIPOBOJHHKE,
JBHKYLIEMCSI IOCTYIIATENIBHO B OJTHOPOTHOM MArHUTHOM IOJIE.

IIpaBuino Jlenna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIUU. DIEKTPOABUKYIIAS CUIa CAMOMHYKIIVH.

DHeprusi MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpONCTBa M TNPAKTUYECKOE MPUMEHEHUE: TIOCTOSTHHbIE MAarHMTHI,
ANEKTPOMArHUThI, 3JEKTPOJBHUIATENIb, YCKOPUTEIN SJIEMEHTAPHBIX YACTHUIL, HWHIYKIIMOHHAs
1eyb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIIOHEHUE DJIEKTPOHHOI'O ITyYKa MArHUTHBIM ITOJIEM.

JIuHYMY UHYKIIUY MarHUTHOTO TOJIS.

B3anmonenicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Hevictrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SBneHue >IEKTPOMArHUTHOW UHIYKITUU.

[TpaBuno Jlenna.

3aBUCUMOCTh 3JIEKTPOJBIKYIIENH CHIIbI HHAYKIUUA OT CKOPOCTH M3MEHEHHS MArHUTHOTO
MTOTOKA.

SIBneHne cCaMOMHAYKIHUU.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomoi

N3ydeHne MarHuTHOTO MOJIsl KATYIIKU C TOKOM.

HccenenoBanue 1eMCTBHS OCTOSIHHOTO MarHWTa HA PaMKy C TOKOM.

HccnenoBanue sSBJICHUS 3JIEKTPOMAarHUTHON MHAYKIIHAH.

Pazngen 5. Kosie0aHus ¥ BOJIHBI



Tema 1. Mexanuueckue u 31eKMpPOMAZHUNHbIE KONE€OAHUS

Konebarenbnas cuctema. CBoOonHble MexaHHuUeckue KoseOaHus. [apMoHUYecKue
konebanus. Ilepuon, uacrora, amrumryga u (aza koneOanuid. [Ipy>KUHHBI MasTHUK.
MareMaTtuyeckuii MasgsTHUK. YpaBHEHHE rapMOHUYECKHX KoseOanuii. [IpeBpaienue sHepruu
IpY TaPMOHUYECKUX KOJICOaAHUSIX.

KonebGarenbupiii  koHTYyp. CBOOOIHBIC S3JEKTPOMArHUTHBIC KOJEOAHUS B HICATHLHOM
KOJICOATETbHOM KOHTYpe. AHAQJIOTHS MEXKJIY MEXaHUYECKUMU U 3JIEKTPOMArHUTHBIMU
konebanusimu. @opmyna ToMmcoHa. 3aK0H COXpaHEHMs SHEPTHH B HJICAIbHOM KOJie0aTeTbHOM
KOHTYPE.

[IpencraBieHne o 3aTyxaromux KojieOaHusX. BoIHYKIeHHbIE MEXaHUYECKUE KOJIeOaHusl.
Pe3onanc. BeIHyX/1€HHBIE 3JIEKTPOMATrHUTHBIE KOJIEOAHUS.

Ilepemennspiil TOk. CHHYCOMTAIBHBIA NTEPEMEHHBIA TOK. MOIIHOCTH MEPEMEHHOTO TOKA.
AMIUIUTYJTHOE U JEUCTBYIOIIEE 3HAUEHUE CUJIbI TOKA U HATIPSKEHUS.

Tpanchopmarop. IlponsBoacTBo, mepenaya U NOTPEOJICHUE AINEKTPUUYECKON HSHEPrHUH.
DKOJIOTUYECKHE PHUCKM TMpU MPOU3BOJACTBE 3JIEKTpodHepruu. KynpTypa uCHoib30BaHuUs
ANEKTPOIHEPTUH B IOBCETHEBHOM KU3HH.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: JIIEKTPUUYECKUN 3BOHOK,
reHepaTop MEPEMEHHOTO TOKA, TMHUH JIEKTpOIiepeay.

Jlemoncmpayuu

UccnenoBanue napaMeTpoB koyie0aTeIbHOM cUCTEMBI (TTPYKUHHBIN UM MaTeMaTUYECKUI
MasITHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habnronenue pezonanca.

CB0OOAHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

OcuwiorpaMmbl  (3aBUCUMOCTH  CUJIBI  TOKa M HANpsDKEHUST OT BPEMEHHU) IS
AJIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3oHaHc npu mocienoBaTENbHOM COEAMHEHUU PE3UCTOpA, KATYIIKU WMHIAYKTUBHOCTH U
KOH/JIEHCATOopa.

Mopenb TMHUY 3JIEKTpoNepe1ayn.

Yuenuueckuui sxcnepumenm, n1abopamopuvie pabomoi

HccnenoBanue 3aBUCHMMOCTH TIEpHUOJa MAJIBIX KOJICOaHWH rpy3a HA HUTU OT JUITMHBI HUTH
Y MaccChbl rpy3a.

HccnepoBanre MEpEeMEHHOr0 TOKa B IENUM M3 MOCIENOBATEIbHO COEAMHEHHBIX
KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE GOJIHbL

MexaHuueckue BOJIHBI, yCJIoBUA paciipoctpanenus. [leproa. CkopocTh pacipocTpaHeHus
U JiuHa BojdHbL. [lomepeuynble W TpojoJibHbIE BOJHBI. MHTepdepenuus u nudpakius
MEXaHUYECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ pomkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSI M3IIYYEHUS AJEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B snekTpomarauTHO#l BosiHe. CBOMCTBA 3JIEKTPOMArHUTHBIX



BOJIH: OTpa)X€HUE, NpeIIOMJICHHE, mojspu3anus, audpakmus, uaTepdepenims. CKOpoCcTh
ANEKTPOMArHUTHBIX BOJIH.

[IIxana 31MEKTPOMArHUTHBIX BOJH. [IprMEHEeHHE 3JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHIMIBI paUOCBSI3U U TeNEeBUACHUS. Patnonokanus.

DIEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHUE: MY3bIKAJIIbHbIE MHCTPYMEHTHI,
yJIbTPA3BYKOBasi AUArHOCTHKA B TEXHUKE M MEAMIIMHE, pajgap, paauonpHUEMHUK, TEIEBHU30D,
aHTeHHa, Tenedon, CBYU-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacIPOCTPAHECHUE MTOTIEPEUHBIX U MTPOIOTHHBIX BOJIH.

Konebimromieecs Teo Kak HCTOYHUK 3BYKa.

Hab6nronenue otpakeHus: U NpeOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6nronenue nntepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUIATYAOM W YacTOTOM
KoJieOaHui.

HccnenoBanne CBOWCTB  AJEKTPOMArHUTHBIX  BOJH: OTPAXXEHHUE, MPEIOMIICHHUE,
noJisipu3anus, IMppaxus, UHTEpPEpeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpssMonuHetHOE pacpOCTpaHEHUE CBETA B OJHOPOIHOM Cpee.
JIyud cBera. ToueuHbI UCTOYHUK CBETA.

Otpaxkenne cBeTa. 3aKOHBI OTpakeHHs cBera. l[locTpoeHue M300pakeHUN B IJIOCKOM
3epKa’e.

[Ipenomnenue cBeta. 3aKOHBl TPEJIOMJICHHMS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbI yros MOJTHOTO BHYTPEHHETO
OTPAKEHHSI.

Hucniepcus cBera. ClIoKHBIN cocTaB Oesoro cBera. LIger.

ColOuparomyie ¥ pacceuBaronue JWH3bI. ToHKass JuH3a. PDOKYCHOE pacCTOsHUE U
ONTUYECKAas CUjIa TOHKOU JIUH3bI. [TocTpoeHre n3o0paxeHuil B COOMPAIONINX U PACCEUBAIOIINX
nuH3ax. opMyIia TOHKOM JIMH3BL. Y BEIMYEHNE, 1aBAEMOE JIMH30M.

[Ipenenpl NpUMEHUMOCTH T€OMETPUYECKON ONTHKHU.

BonnoBass ontuka. HWurepdepenmuss cBera. KorepeHTHbIE HCTOYHUKU. Y CIOBUSA
HaOJII0/ICHUS] MAKCUMYMOB U MUHUMYMOB B UHTEPGEPEHIIMOHHON KapTHUHE OT ABYX CUH(a3HBIX
KOT€PEHTHBIX UICTOUHUKOB.

Hudpakuus cBera. [udpakmuonnas pemérka. YciaoBue HaOMIOACHUS TJIABHBIX
MaKCUMYyMOB IPH MaJICHUU MOHOXPOMATUYECKOTO CBETa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Tonsipuzanus cBera.

TexHuueckue yCTpocTBa M MPAKTUUYECKOE NMPUMEHEHHE: O4YKH, Jymna, (oToammapar,
NPOEKIIMOHHBIN ammapaT, MHUKpPOCKOI, TEJIECKON, BOJIOKOHHAs OINTHKa, AUPpaKIUOHHAsS
PELIETKA, MOJIAPOUL.

Jlemoncmpayuu



[IpssMmonmHEIHOE pacmpocTpaHEeHUEe, OTPaXEHHWE W TpejomiieHHe cBeTa. OnTuyeckue
npuOOpHI.

[TommHOE BHYTpEHHEE OTpakeHHe. MoJienb CBETOBOIA.

HccnenoBanue cBONCTB M300pakeHUH B JIMH3aX.

Moenu MUKpOCKOTIa, TEIECKOTIa.

Hab6nronenue natepdepennm cpera.

Hab6nronenue nudpaxiuu ceera.

HaGmonenue nucnepcun cBera.

[TommydeHune crieKTpa ¢ TOMOIIBIO TIPU3MBI.

[ToydyeHue cekTpa ¢ mMOMOIIbI0 JUGPAKITMOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBeTa.

Yyenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3mepenune nmokazatens NpeOMICHHS CTEKIIA.

HccnenoBanue cBOMCTB N300paXKeHU B JIMH3AX.

HaOnronenue nucnepcuu cBera.

Pazgen 6. OcHOBBI ClIeIHAJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH
I'paaniel IPUMEHMMOCTH KJIAaCCUYECKOW MexaHukd. [locTynaTel cnenuanbHOM TEOPUH
OTHOCUTENBHOCTH: WHBAPUAHTHOCTb MOJIYJISI CKOPOCTH CBE€TAa B BaKyyme, MPHUHIUI
OTHOCHUTENBHOCTH DWHILTEWHA.
OTHOCHUTEIBHOCTH OJTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILEHUE JJINHBI.
OHeprus 1 UMIYJIbC PEIIITHBUCTCKON YaCTHILIBIL.
CBsI3p Macchl ¢ SHEPTUEN U UMITYJILCOM PEISITABUCTCKOM YaCTULIBI. DHEPTHUS MTOKOS.

Paznen 7. KBanroBas ¢pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonbl. Popmyna [Inanka cBs3u s3Heprun (HOTOHA C €r0 YACTOTOW. DHEPTUs U UMITYJIbC
(dhoToHa.

OtkpeiTiie u wuccnenoBanue ¢dotoddpdexra. Ombitei A. I'. CromeroBa. 3aKoHBI
dbotordexra. YpaBuenue Ditamrerina st pororddexra. «Kpacnas rpanuna» gororddexra.

JlaBnenue cBera. OneiTel I1. H. JIcGenena.

XHUMHUYECKOE JICCTBHUE CBETA.

TexHudyeckre ycTpOMCTBa W MPAKTUUYECKOE MpUMEHEHHUE: (OTOIEMEHT, (POTOIATUHK,
CoJIHEUHasi OaTapesi, CBETOUO/I.

Jlemoncmpayuu

®oT03(QdeKT HA YCTAaHOBKE C IIMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeMIHETO GoTodddexTa.

Ceeroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mopenb atoma Tomcona. OnbiTel Pezepdopaa no paccesHuto o -dactuil. I[lnaneraphas
mozenb atoma. [loctynatel bopa. M3nyuenue u nornomeHue GOTOHOB IPH MEPEX0JIE aToMa C



OJIHOTO YpOBHS 3HEpPruM Ha Jpyroil. Buael cnekTpoB. CHEKTp YpPOBHEH BHEPruM aroma
BOJIOPOJIA.
BosnnoBekle cBoiicTBa yacTuil. Boinsl ae bpoiina. KopnyckyispHO-BOIHOBOW Tyaau3M.
CHOHTaHHOE U BBIHYKJICHHOE U3IyYCHHUE.
TexHuyeckre yCTpONCTBA H MPAKTUUYECKOE MPUMEHEHHE: CHEKTPAJIBbHBIA aHaJu3
(cmekTpockon), Ja3ep, KBAaHTOBbI KOMIIBIOTED.
Jlemoncmpayuu
Mogpens onbita Pezepdopra.
Ornpenenenue JUIMHBI BOJIHBI Ja3epa.
HaGnronenune mMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, 1abopamopnsle pabomuol
Habmronenue nuHEHIaTOrO CIIeKTpa.
Tema 3. Amomnoe a0po
OKCHEPUMEHTBI,  JIOKa3bIBAIOIIME  CIIOKHOCTh  CTPOEHHUS  siapa. OTkpbITHE
paanoakTuBHOCTH. OmnbiTel  Peseppopra mno omnpeneneHuro cocTaBa paguOaKTUBHOIO
usnydenus. CBoicTBa anbda-, 6era-, ramma-u3iaydeHus. BivsHue pagnoakTUBHOCTH Ha KUBbBIC
OpTraHU3MBI.
OtkpeiTHEe TpoTOoHAa W HelTpoHa. Hykionnas mopenb snpa IeiizenOepra—lBaHneHko.
3apsn aapa. MaccoBoe uncino sapa. M3otormsr.
Anbda-pacnaa. DJIEKTPOHHBIA W MO3UTPOHHBIA OeTa-pacman. ['amMmma-uznydenue. 3aKoH
PaIHOAKTUBHOIO pacnajia.
DHeprus CBsS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccer sapa.
Anepnsbie peakuuu. [lenenue u cuHTE3 A1€p.
SAnepubiit peaktop. TepmosnepHslii cunte3. IIpoOnembl M TNEPCHEKTUBBI  SAECPHOU
SHEPreTUKH. JKOJIOTUUECKUE aCIEKThI SIICPHON SHEPTETUKH.
DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.
MeToabl HAOJIIOACHHS ¥ PETUCTPALIMH dJIEMEHTAPHBIX YACTHIL.
dyHaamMeHTalbHbIC B3auMOJIeHCTBUS. EAMHCTBO (hr3nueckoil KapTUHBI MUPA.
TexHudeckre yCTpoMCTBa M MPAKTUYECKOE NMPUMEHEHHUE: HO3UMETpP, kKamepa BuibcoHa,
SJIEPHBINA PEaKkTop, aToMHast bomoa.
Jlemoncmpayuu
Cu€TurK MOHU3HUPYIOIIHUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol
HccnenoBanue TpeKoB yacTull (110 TOTOBBIM (oTorpadusim).

Pa3znen 8. DiaeMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Oranbel  pa3BUTHS  acTpoHOMHH. lIpukiagHOe ©W  MHUPOBO33PEHYECKOE 3HAYCHHE
ACTPOHOMHH.

Bun 3Bé3nHoro HeOa. Co3Be3aus, sipKue 3BE3/bI, TUTAHETHI, UX BUIUMOE JBHUKEHUE.

CoiHeuHast cucreMa.

Connue. ComHeuHass akTUBHOCTh. Mcrounuk sHeprum ConHua u 3BE3A. 3BE3ABI, UX
OCHOBHBIE XapaKTEPUCTUKHU. JlMarpamMma «CHEKTPaJbHBIA KJIACC — CBETUMOCTBY. 3BE3JBI



[JIABHOM TMOCIE0BATEILHOCTU. 3aBUCUMOCTh «Macca — CBETUMOCTB» JUIsl 3BE3] TJIABHOM
MOCJEeA0BaTEIbHOCTU. BHyTpeHHee cTpoeHue 3BE3A1. COBpPEMEHHbIE TMPEICTABICHUS O
IPOUCXOKIAECHUN U 3BOJIIOIMHU COJIHIA U 3BE3/. DTalbl )KU3HU 3BE3I.

Muieunsiii [Iyte — Hama [Manaktuka. Ilonoxxkenue um nBuxkenwe CosHia B ['anakTuke.
Tune! ranaktuk. Paguoranaktuku u kBa3zapel. UEpHBIE BIPHI B SIAPAX TalaKTHK.

Bcenennas. Pacmmpenune Bcenennoit. 3axkon Xab60ma. Paz6eranue ramaktuk. Teopus
bosproro B3peiBa. PenukToBOE M3IIydeHHE.

MacmrabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Yuenuueckue nabnrooenus

HaGnrogenust HEBOOPYKEHHBIM TJIa30M C MCIOJb30BAaHUEM KOMIBIOTEPHBIX MPIIIOKEHUN
JUTSL OTIPEICIICHUS TTOJIOKEHHSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3/Us
CeBepHOTro noiymapus U SpKue 3BE3/IbI.

Ha6nronenus B Teneckon Jlynsl, mianet, Maeuynoro [lytu.

Oo0o0maroniee MOBTOPEHUE

Ponb U3k U acTpOHOMUU B DKOHOMUYECKOM, TEXHOJOTMYECKOM, COIMAIbHOU U
ATUYECKON cdepax AesITeNIbHOCTH 4YEJIOBEKa, POJib U MECTO (U3UKU U aCTPOHOMHH B
COBPEMEHHOM HAay4YHOW KapTUHE MHUpPA, pPOJb (U3MYECKOW Teopuu B (QOPMUPOBAHUU
MPEACTABICHUN O (DU3MYECKON KapTHHE MHUpa, MeCTO (U3MUECKOM KapTHHBI MUpa B 00IeM
pAy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIe CBA3H

N3yuenne kypca ¢usuku 06a3oBoro ypoBHsS B 11 Kjacce OCYIIECTBISIETCS C y4E€TOM
COJIepKaTEeNIbHBIX MEXIPEIMETHBIX CBS3€H C KypcamMH MaTEeMaTUKH, OWOJIOTHUH, XUMUH,
reorpaduu ¥ TEXHOJOTHH.

Meowxcnpeomemnvie nonsamus, CBA3aHHBIE C M3YYEHHEM METOJIOB HAYYHOTO IMO3HAHUS:
SBJICHUE, Hay4dHbIA (HakT, rumnore3a, Qpuanueckas BEJIMYMHA, 3aKOH, TEOpHUs, HaAOIIOJICHUE,
JKCIIEPUMEHT, MOJICJINPOBAHUE, MOJIENIb, U3MEPEHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YPAaBHEHHM, TPUTOHOMETPUUYECKHE (PYHKIIUU: CHUHYC,
KOCUHYC, TaHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIAECTBO, BEKTOPHI U HX
MPOEKIIMM Ha OCH KOOPJMHAT, CJIOKEHUE BEKTOPOB, MPOW3BOAHBIC DJIEMEHTapHBIX (DYHKIUH,
MPU3HAKHU TOI00MS TPEYTOIHLHUKOB, OTIPE/ICIICHUE TUIOMIAIN TTIOCKUX PUTYp U 00BhEMa Tell.

buonocus: »nextpudeckue SBICHUS B KUBOW TMPUPOJIE, KoJieOaTeNIbHBIC NBIKCHHS B
KABOM TIPUPOJAE, ONTUUYECKUE SIBJICHUS B JKMUBOW MPUPOJEC, NCUCTBUE PANMALAA HA KUBBIC
OpTaHU3MBI.

Xumusi: CTpOEHHME aTOMOB W MOJIEKYJ, KPUCTAUIMYECKAs CTPYKTypa TBEPABIX TeEN,
MEeXaHU3Mbl 00pa30BaHUS KPUCTALTUYCCKOMN PEETKH, CIEKTPATIbHBIN aHAIN3.

l'eoecpagus: MarHUTHBIE TOIOCA 3€MIH, 3aJIKH MAarHUTHBIX pyl, GOTOCHEMKA 36MHOM
NOBEPXHOCTH, MPEICKA3aHUE 3EMIIETPSICEHU.

Texnonozus: TAHUM NIEKTPONEPENAY, T€HEPATOP NMEPEMEHHOTO TOKA, dJIEKTPOJABUIATENb,
UHAYKIIMOHHAS TeuYb, pajap, paJluoNpuEMHHUK, TEJIEBU30p, aHTeHHa, TenedoH, CBY-mneus,
MPOCKITMOHHBIN arapaT, BOJIOKOHHAS OTITHKA, COJTHEYHAs OaTtapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOT'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUA

OcBoenue yuyeOHOro npeamera «®dusmka» Ha YpOBHE CpPEIHEro OOIIEro 0Opa30BaHUS
(0a30BBIi  ypOBEHb) JODKHO OOECTEYUTHh JOCTHXKCHHE CIEAYIOIMIMX  JHMYHOCTHBIX,
MEeTaIpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHbBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATBI

JIngyHOCTHBIE pe3yJIbTaThl OCBOCHHSI ydeOHOro mpeamera «Dusnka» AOKHBI OTpakaTh
TOTOBHOCTh U CITOCOOHOCTH 00YYAIOIIMXCSI PYKOBOJICTBOBATHCS CHOPMUPOBAHHON BHYTpPEHHEH
MO3UIUCH JIMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpPHEHTAIMHA, ITO3UTUBHBIX BHYTPECHHHUX
yOXKIICHUI, COOTBETCTBYIONINX TPAIUIMOHHBIM IIEHHOCTSIM POCCHMCKOTO O0OIIecTBa,
pacIMpeHne >KH3HEHHOTO OIbITa W OIBITa JACATEIHPHOCTH B MPOIECCE PEaTM3aIlii OCHOBHBIX
HaIpaBJICHUI BOCIIUTATEILHON JIEATEIbBHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh TPAKTAHCKOW TIMO3MIMHM OOydYaromerocs Kak akKTHBHOTO U
OTBETCTBEHHOTO WJICHA POCCHICKOTO OOIIECTRA,;

MPUHATHE TPATUIIMOHHBIX OOIIEYEIOBEUSCKUX T'yMAaHUCTHUUYECKUX MU JIEMOKPATHUECKUX
IIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JICSITEIBHOCTh B HMHTEpPEcaxX TI'pakJIaHCKOro OOIIEeCTBa,
y4acTBOBaTh B CAMOYIIPABIICHUH B 00pa30BaTEeIIbHON OpraHU3allNH;

YMEHHE B3aWMOJCHCTBOBAThL C COIMAJIBLHBIMH HWHCTUTYTAMH B COOTBETCTBUU C WX
(GYHKIIUSAMHA ¥ HA3HAYCHUEM;

TOTOBHOCTH K TYMaHUTApHOH U BOJOHTEPCKOMN ACATECILHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHMS:

c(hOpMHUPOBAHHOCTh POCCUUCKOMN TPaXKIAHCKON UACHTUYHOCTH, TAaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYJapCTBEHHBIM CHMBOJIaM, IOCTHDKCHHUSM POCCHUHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUS, STHICCKOTO TTOBEACHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAIIMIO M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH, B TOM YHUCJIE B IEATEILHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B IOCTPOCHUE YCTOMYMBOTO OYAYIIIETO;

4) 3CTeTHYECKOT0 BOCIIMTAHMSA:

ACTETUYCCKOE OTHOIIEHNE K MHUPY, BKIIFOYAsl SCTETUKY HAYYHOTO TBOPUYECTBA, IPHUCYIIIETO
(bu3nyecKkoil HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:

WHTEpPEC K pa3nuuHbiM cdepam npodhecCHOHATBHOU IeATEIbHOCTH, B TOM YHCIE
CBSI3aHHBIM ¢ (DU3UKOM W TEXHUKOW, yMEHHE COBepIIaTh OCO3HAHHBIM BBIOOp OymayIIeH
npodeCcCuu U peam30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa3oBaHUIO B 00siacTh (PU3UKH Ha
MPOTSKEHUN BCEU JKU3HU;



6) IKOJIOrHYeCKOT0 BOCITUTAHMS

C(OPMHPOBAHHOCTD JKOJOTMUYECKOW KYJIbTYPHI, OCO3HAHHE TIJI00AIBHOTO XapakTepa
HKOJIOTHYECKUX MIPOOIIEM;

[UIAHUPOBAHKME W OCYIIECTBJIEHUE ICHCTBUI B OKPY)KAIOLICH Cpele Ha OCHOBE 3HAHMS
1eJIeii YCTOMYMBOIO PAa3BUTHUS YEJIOBEYECTBA;

pacluIMpeHre OIMbITa JCITEABHOCTH HSKOJIOTHYECKOH HAIMPaBICHHOCTH Ha OCHOBE
UMEIOIINXCS 3HAHUH 10 PH3HKE;

7) HEHHOCTH HAYYHOT'O MO3HAHUS:

C(OPMHPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (PU3HMUCCKON HAYKH;

OCO3HAHME IIEHHOCTH HAYYHOU IEATEIbHOCTH, TOTOBHOCTD B MPOICCCE M3YUCHUS (PU3UKU
OCYIIECTBIIATH MPOEKTHYIO M UCCIIEA0BATEILCKYIO IEATEIbHOCT HHANBUAYAIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATDI

Ilo3naBaTeibHBbIE YHUBEPCAJIbHbBIE YUeOHbIe 1eliCTBUA
Ba3oBble jiornyeckue aeiicTBUS:

CaMOCTOSATENIEHO (DOPMYITHUPOBaTh W aKTyalIM3UPOBATh MPOOJIEMY, pacCMaTpUBATH €&
BCECTOPOHHE;

OTIPENENATh 1EJIN eATEeIbHOCTH, 3a/1aBaTh MapaMeTPhbl U KPUTEPUU UX TOCTHKCHHUS;

BBISIBIIATH 3aKOHOMEPHOCTH U MIPOTUBOPEUHUS B pACCMAaTPUBAEMbIX (PU3MUECKUX SBJICHUSIX;

pa3pabaThIBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ YIETOM aHAIM3a UMEIOIIUXCS MaTepHUaTbHBIX
1 HEMaTepHAIbHBIX PECYPCOB;

BHOCUTh KOPPEKTUBBI B JEATEIHLHOCTh, OLICHUBATh COOTBETCTBHE PE3yJbTATOB IEJISM,
OIICHUBATh PUCKH MOCIIE/ICTBUN JEATEILHOCTH;

KOOPJIMHUPOBATh M BBIMOJHATE PAa0OTy B YCIOBHUSX PEATbHOTO, BUPTYaJLHOTO U
KOMOWHHPOBAaHHOTO B3aWMO/ICHCTBHS,

pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.

ba3oBble ucciaeaoBare/ibCKue 1eiCTBUA:

BIIAJICTh HAYYHOW TEPMHUHOJIOTHEH, KIIOYEBBHIMU TIOHSATHSIMH M METOAaMH (pu3ndeckon
HAyKU;

BJIQJICTh HABBIKAMHU Y4EOHO-HCCIICIOBATEIIBCKON W MPOCKTHOU ACATEIHHOCTH B 00JACTH
(GU3UKH, CIIOCOOHOCTHIO W TOTOBHOCTBHIO K CaMOCTOSITEJIBHOMY IOMCKY METOJIOB PEIICHUS
3a/1a4 GU3HYECKOTO COJEPKaHUsI, MPUMEHEHHUIO PA3IMYHBIX METO/I0B ITO3HAHMSI,;

BIIAJICTh BUJAMHU JIEATEILHOCTH MO TIOJYyYCHHWIO HOBOTO 3HAHWS, €T0 WHTEPIPETAIlNH,
mpeoOpa30BaHUIO M TMPUMCHCHHWIO B PAa3IMUHBIX YYEOHBIX CHUTyaIlUsX, B TOM YHCIE IPHU
CO3/IaHUM YYEOHBIX MPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBIIATh TMPUYMHHO-CJICACTBEHHBIC CBSI3M W aKTyaIM3UPOBATh 3a/1ady, BBIJBHUTATh
runore3y e€ pemieHus, HaXOMUTh apTyMEHTHl MJIsl JIOKa3aTeIbCTBA CBOWX YTBEPIKICHHUIA,
3aJ1aBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHAJIM3UPOBATh TMIOJIYYCHHBIE B XOJ€ pEHICHHS 3aJayd pe3yJbTaThl, KPUTHUYECKU
OILICHMBATh UX TOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIIOBUSX;



CTaBUTh M (OPMYIUPOBATH COOCTBEHHBbIE 3aJaud B 0Opa30BaTENIbHON AESITENbHOCTH, B
TOM YHUCJIE MIPU U3YUCHUH (PU3UKY;

JaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh NPUOOPETEHHBIH OIIBIT;

YMETb [IEPEHOCUTH 3HAHUS MO (PU3HKE B MPAKTUUYECKYIO 001aCTh KUZHEIACSITEIbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IMPEIMETHBIX 00J1acTell;

BBIJIBUTaTh HOBBIE UJIEH, PEIIAraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb MPOOJIEMBI U 3a/1a4H, JOIYCKAIOIINE aJIbTEPHATUBHBIE PELICHUS.

Pabora ¢ unpopmanmeii:

BJIa/I€Th HAaBbIKAMU IOJIy4€HUs MH(pOpMaLUU (PU3NYECKOTO COAECPKAHUS U3 UCTOYHHUKOB
pPa3HbIX THIIOB, CaMOCTOSITEIbBHO OCYHIECTBJISATh IIOMCK, AaHAJINW3, CHCTEMATH3aLlUI0 U
MHTEPIIPETALNIO HH(POPMAIIMK Pa3IMYHBIX BUAOB U (HOPM MPE/ICTaBICHHUS,

OLICHUBATh JOCTOBEPHOCTh HHPOPMALINK;

UCIIOJIb30BaTh CpEICTBa HH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTUH B
pEIIEHNN KOTHUTUBHBIX, KOMMYHHUKATHBHBIX M OpPraHU3alMOHHBIX 3aJad C COOJIOJCHHEM
TpeOOBaHMI 3PrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTUEHBI, PECYPCOCOEPEKEHNUS, TPABOBBIX U
ATUYECKUX HOPM, HOPM MH(OPMAITMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOTO COJCpKaHUS B pazluyHbIX (opmarax ¢ ydé€rom
Ha3HayeHWsT HHQOpMALMM U 1LEJNeBOM ayauTopuu, BBIOMpas ONTHUMAJIbHYIO (QopMmy
IIPEICTABJICHNS U BU3YAIM3ALUN.

KoMMyHHUKATHBHBIC YHHBEpPCAJIbHBIE Y4eOHbIE JeHCTBUS:

OCYIIECTBJISATH OOIIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOH JCSATEIBHOCTH;

pacro3HaBaTh NPEANOChUIKA KOH(MIUKTHBIX CUTYallUi U CMSATYAaTh KOH(DJIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOK0 TOYKY 3pPEHHSI C HMCHOJIB30BAHMEM SI3BIKOBBIX
CPEACTB;

MOHUMATh ¥ UCTOJIb30BaTh MPEUMYIIIECTBA KOMAaHHOW U UHIMBUIyAIbHOU PabOTHI;

BBHIOMPATh TEMATHUKy U METOAbl COBMECTHBIX JCHCTBUN C Y4ETOM OOIIMX HHTEPECOB U
BO3MO>KHOCTEMN KaKJIOTO YiI€HA KOJUIEKTHUBA;

MPUHAMATh LEIM COBMECTHOW JEATEIIbHOCTH, OPraHM30BbIBATH M KOOPAWHHUPOBATH
JNEUCTBUSL N0 €€ JOCTHKEHUIO: COCTABJIATH IUIAH ACWCTBUM, PACHPEAEIATH POJIU C YUYETOM
MHEHUN Y9aCTHHKOB, OOCYKJIaTh PE3yJIbTaThl COBMECTHOM pabOTHI;

OLICHMBATh KAYECTBO CBOETO BKJIAJa M Ka)JOr0 y4aCTHMKA KOMaHJIbl B OOLIUI pe3yibTaT
0 pa3pabOTaHHBIM KPUTEPHUSIM;

NpeiaraTh HOBBIE IMPOEKTHI, OLICHUBATh UAEU C MO3WUIIMKM HOBU3HBI, OPUTMHAIBLHOCTH,
MMPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh TTO3UTUBHOE CTPATETUYECKOE IIOBEACHUE B PA3JIMYHBIX CUTYyalHUsX,
IPOSBIISITH TBOPYECTBO U BOOOpaKeHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJbHbIE YUeOHbIE 1eliCTBUS
Camoopranusanus:
CaMOCTOSITENIbHO OCYUIIECTBJISATh MO3HABATENbHYIO JEATEIBHOCTh B OOJACTH (U3HKU U
aACTPOHOMUHU, BBISBJISATH TPOOIEMbI, CTABUTH U (HOPMYIHUPOBATH COOCTBEHHBIE 33]/1a4H;



CaMOCTOSITEIIFHO COCTAaBJIATh IUIAH PEIICHUs PAacu€THBIX M KAauYeCTBEHHBIX 3aj]iad, IJIaH
BBITIOJITHEHUSI TIPAKTUYECKON pPAaOOTBI ¢ Y4ETOM UMEIOIMUXCS PECypCcoB, COOCTBEHHBIX
BO3MOXXHOCTEU U IIPEAIIOYTECHUM;

JaBaTh OIICHKY HOBBIM CUTYaIUsIM;

pacIMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JIMYHBIX MPEOYTCHUH;

JIeaTh OCO3HAHHBIN BBHIOOP, apTyMEHTHPOBATH €ro, OpaTh Ha ce0sS OTBETCTBEHHOCTH 3a
pEIICcHHE;

OLICHUBATh IPUOOPETEHHBIN OIIBIT;

CIocoOCTBOBAaTh (DOPMUPOBAHUIO W TPOSABICHUIO HJPYAUIMM B 00JIacTH (HU3UKH,
MTOCTOSTHHO MOBBIIIATh CBOM 00pa30BaTENIbHBIN U KYJIBTYPHBIH YPOBEHD.

CaMOKOHTPOJIb, SMOIUOHAJIBHBIN HHTEJJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYyaIUsIM, BHOCHTH KOPPEKTHUBHI B JCATEIHHOCTH, OIICHHBATH
COOTBETCTBHUE PE3YyJIbTATOB IEISIM;

BJIAJICTh HaBbIKAMU MMO3HABATEIBHON pe(IeKCUU KaK OCO3HAHMSI COBEPIIAEMbIX JEHCTBUN
1 MBICJIUTEIILHBIX MTPOIIECCOB, UX PE3yJIbTaTOB U OCHOBAHHIA,

HCITOJTB30BATh MIPUEMBI pehICKCHH JISI OLICHKH CUTYAIlNH, BBIOOpA BEPHOTO PEIICHUS;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHHUS 110 UX CHIKEHHUIO;

MPUHUMATh MOTUBBI U apTYMEHTHI APYTUX MIPU aHAIIU3€E PE3yIbTAaTOB JACSITEIBHOCTH;

MIPUHUMATH ce0sl, TOHUMAsi CBOM HEJIOCTATKU U JOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTYMEHTHI IPYTUX TIPH aHAJIM3€E PE3yIbTaTOB ICITCIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OIIMOKH.

B mporiecce MOCTMXEHHS JTUYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTrpamMMbl MO (U3HKE
JUIsT  YpOBHA cpenHero oOmero o0pa3oBaHus Yy OOy4YalOIIMXCS COBEPIIEHCTBYETCS
OMOITMOHAJIBHBIN MHTEIJIEKT, TIPEATIOIararomi copMUpOBaHHOCTD:

CaMOCO3HaHUS, BKITIOYAIOIIETO CIIOCOOHOCTh MMOHUMATh CBOE AMOITMOHAIBHOE COCTOSTHUE,
BHUJICTh HAIPaBJICHUS Pa3BUTHS COOCTBEHHOW AMOIIMOHAILHON Cdephl, OBITh YBEPEHHBIM B
cebe;

caMOpeTyJIMPOBaHUS, BKJIFOYAOIIETO CaMOKOHTPOJIb, yMeHUe PUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEICHHE, CIOCOOHOCTH aJIalTHPOBATBCA K HAMOIIMOHAIBLHBIM
W3MEHEHUSM U TIPOSIBIIATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKJIIOYAIONIEH CTPEMIJICHHE K JOCTIKCHHUIO I U YCHEXY,
ONTUMH3M, HHUIIMATUBHOCTh, YMEHHE JIEUCTBOBAThH UCXOS U3 CBOMX BO3MOYKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CMOCOOHOCTh MOHMUMATh 3MOIMOHAIBHOE COCTOSHUE APYTHX,
VYHTBIBATh €r0 TIPU OCYIICCTBICHWH OOINECHHS, CIIOCOOHOCTh K COYYBCTBUIO U
COTICPEIKNBAHHUIO;

COIMAJIBHBIX HABBIKOB, BKIFOYAIONIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHHS C JPYTHUMU
JOTbMHA, 3a00TUTHCS, TIPOSBIISITH HHTEPEC U Pa3pemiaTb KOH(IUKTHI.

HPEAMETHBIE PE3YJIBTATDBI
K xoniy o0yuenus B 10 kiacce npeaMeTHbie pe3yibTaThl HA 0230BOM YPOBHE JIOJKHbI
oTpaxaTh C(HOPMHUPOBAHHOCTh y 00YUAIOIUXCS YMEHUI:



JE€MOHCTPUPOBATh Ha MPHUMEpPaxX poJib U MECTO (PU3MKU B (DOPMHUPOBAHHH COBPEMEHHOMU
HAay4YHOM KApTHHBI MUpPA, B PA3BUTUHA COBPEMEHHOM TEXHUKHU M TEXHOJOTHH, B IIPAKTUYECKOU
NEATEIIbHOCTH JIFOIEN;

YUUTBIBATh TPaHUIBl NMPUMEHEHHUS] W3YYCHHBIX (U3MYECKUX MOJIeNiel: MaTepuaibHas
TOYKa, MHEpLUAJIbHAsL CUCTEMa OTCcuéra, abCOIIOTHO TBEPIOE TENO, UJICATbHBIN ra3, MojAelu
CTPOEHHUS T'a30B, )KUAKOCTEH M TBEPIBIX TEJ, TOUCUHBIN AIEKTPUUECKHUI 3aps] MpU pEUICHUN
(bu3UYecKuX 3a1a4;

pacno3HaBath (pu3myeckue sBJIeHUs (MPOIECcChl) U OOBSACHATh MX HA OCHOBE 3aKOHOB
MEXaHUKHU, MOJEKYJSPHO-KMHETUYECKOW TEOPUU CTPOCHHS BEIIECTBA M AJIEKTPOJAUHAMUKHU:
pPaBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSMOJIMHEHHOE [BIKEHUE, CBOOOJHOE MaJCHHUE TeET,
IBMKCHHE T1I0 OKPYXXHOCTH, HWHEpLHMs, B3auMojencTBue Tted, auddysus, OpoyHOBCKOE
JBUKEHUE, CTPOCHUE >KUJIKOCTEW M TBEPHABIX TeJl, U3MEHEHUE 00bEMa Tesl MpU HArpeBaHUU
(oxyaxaeHuu),  TEIJIOBOE  paBHOBECHE,  HCHApeHUe,  KOHJEHCAlus,  IJIaBJICHHE,
KpUCTAJUIM3alMs, KWIIEHWE, BIAXXHOCTb BO31YyXa, I[OBBIIICHUE JABJICHHUS Tras3a IIpU €ro
HarpeBaHUM B 3aKPBITOM COCYJIE, CBSI3b MEX/y MapaMeTpaMu COCTOSIHMS ra3a B M30Ipolieccax,
ANEKTpU3aLUs TEJ, B3aUMOJEHCTBUE 3apS/I0B;

OINUCHIBATh MEXAHUYECKOE IBMIKEHME, UCHOJb3Ys (PU3NYECKUE BEIMUYMHBL: KOOpJAMHATA,
IIyTh, NIEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHJIA, UMITYJIbC Tela, KHHETUYEeCKas
SHEprus, MOTEHLUAJIbHAsI HHEPrUsi, MEXaHW4yecKas padoTa, MEXaHHYeCKas MOIIHOCTb; MpHU
OMHMCAHUM TPABWIBHO TPAKTOBATh (PUIMYECKUA CMBICH HCHOJNb3YEMBIX BEJIUYHMH, HUX
0003HAYEHUS U €IUHULIbI, HAXOAUTH (POPMYJIbI, CBA3BIBAIOLIME JAHHYIO (PU3HUECKYIO BETUUYUHY
C IPYTHMH BEIIMYMHAMUY;

ONKCHIBATh HM3YyYEHHBIE TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIE SIBJICHUS, HCIOJIB3Ys
(¢u3nUecKkue BEJWYMHBI: JABJIECHUE Tra3za, TeMIeparypa, CpeIHssl KUHETHYecKas SHEprus
Xa0TUYECKOrO JIBHXKEHHSI MOJIEKYJI, CPEIHEKBaJIpaTH4Has CKOPOCTh MOJIEKYJ, KOJUYECTBO
TEIJIOThl, BHYTPEHHAS SHEPrus, padbora raza, Ko3(QpQPUUUEHT MOJE3HOrO ACHCTBUS TEIIOBOTO
JABUTATENs; TPU ONUCAHUM MPAaBWIBHO TPAaKTOBaThb (PU3MUECKUI CMBICT HCIIOJIb3YEMBbIX
BEJIMUMH, HUX OO0O3HAUEHUS W EAUHMIBI, HaXOAUTh (POPMYJBI, CBS3BIBAIOIIME JAHHYIO
(U3MYECKYIO BEIMYHUHY C IPYTUMH BEJIMUMHAM;

ONMKCHIBATh M3YYEHHBIE DJIEKTPUYECKHE CBOICTBA BEIIECTBA M BJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCTONB3YS (HU3UUECKUE BETMUYMHBI: JIEKTPUUECKHUI 3apsill, JJIEKTPUUYECKOE MOJIE,
HaIpsOKEHHOCTh  MMOJIs, IMOTEHLHAaJ, pa3HOCTh IMOTEHUMAJOB; MPU ONMCAHUU MPABHIBHO
TPaKTOBaTh (U3WYECKUH CMBICI HCIIOJIB3YEMbIX BEJIWYMH, MX OOO3HAUEHUS U EIUHUIIBL
YKa3bIBaTh (POPMYIIbl, CBA3BIBAIOLIME JAHHYIO (PU3MUECKYIO BEJIMUKHY C IPYTUMHU BEJIMYUHAMU;

aHAIU3UPOBaTh (PU3UYECKHE MPOLIECChl U SIBJICHUS, MCHOJB3YS (U3UUYECKUE 3aKOHBI U
NpUHUMINBL: 3aKk0oH BcemupHoro TsroteHus, |, Il u Il 3akonst HbioTOHA, 3aKOH coxpaHeHUs
MEXaHUYECKOI IHEPTUH, 3aKOH COXPAHEHHSI UMITYJIbCA, IPUHUUI CYNEPIIO3ULIMH CHII, TPUHLUIT
PaBHOIIPAaBUSl HMHEPLHUAIBHBIX CHUCTEM OTCUYETA, MOJIEKYJAPHO-KUHETUYECKYI0 TEOPHIO
CTPOCHMSI BEIIECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEW KUHETUYECKOW SHEPTUU TEIJIOBOTO
JBKEHUST MOJIEKYJl ¢ aOCOJIOTHOM TeMIepaTypoil, MepBblil 3aKOH TEPMOJMHAMUKH, 3aKOH
COXpaHEHUsl BJIEKTPUUYECKOTro 3apsna, 3akoH KynoHa, mpu 3TOM pas3inyaTh CIOBECHYIO
(GbOpMYTUPOBKY 3aKOHA, €r0 MaTEMaTW4YeCKOE BBIPAXCHHE W YCIOBUSA (TPaHUIIBI, 00JIACTH)
IPUMEHUMOCTH;



OOBSICHATH OCHOBHBIEC IPUHIIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3ianyaTh yCIOBHS UX 0€30MaCHOTO MCIIOIb30BAHUS B TOBCEAHEBHON KU3HU;

BBINOJIHATh SKCIEPUMEHTHI [0 HCCIIEIOBAaHUIO (PU3NYECKUX SBICHUM U IPOLECCOB C
UCIOJb30BAaHUEM TPSAMBIX U  KOCBEHHBIX HW3MEpPEHHH, Mpu 3TOM  (OpPMYJIUPOBATH
npobieMy/3afgady W TUIOTE3y Y4YEOHOro JKCHEPUMEHTa, COOMpaTh YCTAaHOBKY U3
MPeJIOAKEHHOT0 000PYA0BaHUSA, TPOBOAUTH OMBIT H (POPMYITHPOBATH BHIBOJIBL;

OCYIIECTBIISITH MPSIMBIE M KOCBEHHBIE H3MEpPEeHHsS (U3NYECKUX BEIHYMH, MPH ITOM
BbIOMpaTh ONTHUMAJIbHBIA CIOCOO M3MEPEHMsS] M HUCHOJIb30BaTh H3BECTHBIE METOJbI OLEHKU
MTOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBaTh 3aBUCUMOCTH MEXAY (U3NYECKUMHU BEIMUYMHAMHU C HCIOJIb30BAHHEM
OpSIMBIX W3MEPEHHUH, TMpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DUKCHUpPOBATH pe3yJbTaThl
MOJIYYEeHHOU 3aBUCUMOCTH (PU3NYECKHUX BEJIMYMH B BHJI€ TAOJUL U rpauKOB, AEJIaTh BHIBOAbI
10 pe3yJbTaTaM UCCIIEI0BAHNUS;

coOmoaTh mpaBuiia O€30MacHOrO TpyJa IMpU IMPOBEACHUU HCCIEAOBAHUNA B paMKax
y4eOHOI0 3KCHEPUMEHTa, YYEOHO-UCCIENOBATENLCKOW M TMPOEKTHOM JAESTENbHOCTH C
HCIIOJIb30BAaHUEM U3MEPUTEINbHBIX YCTPONUCTB U 1a00paTOPHOTO 000pyAOBaHMUS;

pemath pacuéTHbIE 3a7aud C SBHO 3aJaHHOM (QU3MYECKOW MOJENbIO, HCIONb3Ys
(¢u3nyecKre 3aKOHbI U MPUHIIUIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aJ]a4ul BHIOMPATh (PU3HUYECKYIO
MOJI€Ib, BBIACHATh (PU3NUECKHE BEIUYMHBI U (POpPMYJibl, HEOOXOAUMBbIE IJsi €€ pelIeHMUS,
MPOBOJIUTH PACUETHI M OLIEHUBATh PEATbHOCTh MOJYUYEHHOIO 3HAU€HUS PU3NYECKON BETUUNHBL;

peniaTh KaueCTBEHHBIE 3aJlayd: BBICTPAWMBATH JIOTUYECKH HEMPOTHBOPEUYMBYIO LIETOYKY
paccyXeHUl ¢ ONOPOi Ha U3YUEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3UUYECKUE SBIICHUS;

UCIOJIb30BaTh MpPU pEHIeHUH Y4YEOHBIX 3aJad COBPEMEHHblE HH(POPMAIMOHHBIE
TEXHOJIOTMH JIJIsl MOUCKA, CTPYKTYpUPOBAHUS, UHTEPIPETALMH M TPEJICTAaBICHUS YYeOHOU U
Hay4YHO-TIOMYJISIPHOM HMH(OpPMALMU, TMOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKHU
aHAJIM3UPOBATh MOJYyYaEMYI0 HH(POpMALHIO;

NPUBOJIUTH MPUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX yUEHBIX-(DU3UKOB B PAa3BUTHUE
HayKH, 00bSICHEHUE TPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HaHUS 1O (U3MKE B TMOBCEIHEBHOM IKU3HM IS
oOecrieueHus 6€30MacHOCTH MPHU OOpaIlEHUH C MPUOOpPaMU M TEXHUYECKUMH yCTPONCTBAMU,
IUI COXPAHEHUS 3JI0POBbSI U COOIOCHHUS HOPM 3KOJOTHYECKOIO MOBEACHUS B OKpYKaroIen
cpene;

paboTaTh B IPYIIE C BHITOJHEHUEM PA3IMYHBIX COLUANBHBIX POJICH, MJIaHUPOBATh paboTy
IpyNIbl, pPAlMOHAIILHO paclpedessaTh O0S3aHHOCTH U IUIAHUPOBATh JAESTENIBHOCTh B
HECTaHJAPTHBIX CUTYAIUSIX, aJIeKBaTHO OIIEHMBATh BKJIAJ KaXKJIOTO M3 YYAaCTHUKOB T'PYMIBI B
pelIeHre paccMaTpuBaeMoOn POOIEMBI.

K koniy o6yuenust B 11 kijiacce npeaMeTHbIe pe3yabTaThl Ha 0a30BOM yPOBHE JTOJKHBI
OTpaxkaTb C(HOPMUPOBAHHOCTD Y OOYUAIOIIUXCSI YMEHUI:

JE€MOHCTPUPOBATh Ha NMPUMEpaxX posib U MECTO (PU3UMKU B (POPMHUPOBAHUM COBPEMEHHOU
HayYHOW KapTUHBI MHUpA, B Pa3BUTHUH COBPEMEHHON TEXHMKH M TEXHOJIOTUH, B MPAKTUYECKON
AESITeIbHOCTH JIFOACH, IEIOCTHOCTh U €IMHCTBO (PU3NUECKON KapTHUHBI MUPA;



VYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UUYECKUX MOJENeH: TOYCHHBIN
ANEKTPUYECKUHN 3apsii, JIyd CBETa, TOYCYHBIM HCTOYHUK CBETa, SACpHAas MOJEIb aToMa,
HYKJIOHHasI MOJIEJIb aTOMHOTO Siipa TIPU PEIIeHUN (PU3NICCKUX 33]1a4;

pacmno3HaBaTh (hU3WUecKHue SBICHHS (IIPOIECChI) U OOBSCHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMUKH U KBAHTOBOW (PM3WKH: DJIEKTPUUECKasl MPOBOJUMOCTD, TEIIJIOBOE, CBETOBOE,
XUMUYECKOE, MarHUTHOE JEHCTBHUS TOKA, B3aWUMOJCHCTBHEC MAarHUTOB, JJICKTPOMArHUTHAsS
WHIYKIUS, JIEHCTBUEC MArHUTHOTO TIOJISI HAa TPOBOJHUK C TOKOM W JBDKYIITUHCS 3apsi,
DJIGKTPOMArHUTHBIC KOJIEOAHWS W BOJIHBI, TMPSIMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpakeHHe, TpejoMiIeHue, UHTepdepeHIus, TUPPAKIUI W TMOJApU3allis CBETa, JUCTICPCHUS
cBera, (otoanektpudeckuii dhdext (dbotodrddexrt), cBEeTOBOE MaBiIeHHWE, BO3ZHUKHOBEHUE
JUHEHYATOTO CIIEKTPa aToMa BOJOPO/I1a, ECTECTBEHHAS U NCKYCCTBEHHAS PaIMOaKTUBHOCTD;

OMHCHIBATh M3YYCHHBIC CBOMCTBA BeEIIECTBa (JIIEKTPUUYECKHE, MAarHUTHBIC, ONTHYCCKUE,
AIEKTPUUECKYIO MPOBOAMMOCTD PA3IMYHBIX CPEJ) M DJICKTPOMATHUTHBIE SIBIECHUS (TIPOIECCHI),
UCTIONB3Ysl (DU3UYECKUE BEIIMYUHBI: AJICKTPUUECKUN 3apsl, cujla TOKa, JJIEKTPUUYECKOe
HaIPSHKEHUE, JJICKTPUYECKOE COMPOTHBICHUE, PA3HOCTh IMOTCHITMAIOB, 3JIEKTPOJABHKYIIAS
cuia, paboTa TOKa, HHAYKIMS MarHUTHOTO T1oJs, cwia Awmmepa, cwia JlopeHua,
WHJYKTUBHOCTh KAaTYIIKU, SHEPTUs DJIEKTPUUECKOr0 ¥ MAarHUTHOTO TOJIEH, IEPUOJ] U 4acToTa
KoJieOaHuil B KoyieOaTeIbHOM KOHTYpE, 3apsij M CUjla TOKa B MPOLIECCE TapMOHUYECKHX
AIIEKTPOMATHUTHBIX KOJIEOAHUM, (POKYCHOE pacCTOSHME M ONTHYeCKas Cuijla JIMH3BI, TpHU
OMKMCAaHWM TPABWILHO TPAKTOBATh (PU3WYECKUIA CMBICT HCIIONB3YEMBIX BEIUYHH, WX
0003HAUCHUS W CAWHMIIBI, YKa3blBaTh (OPMYJIbI, CBS3BIBAIOIINEC MAHHYIO (U3HYECCKYIO
BEIIMYUHY C APYTUMU BEIMUMHAMY;

OMKCHIBATh HW3YYCHHBIC KBAHTOBBIC SIBJICHUS M TMIPOIECCHI, MCIOIB3Ys (PU3HUECKHE
BEJIMYUHBI: CKOPOCTH 3JIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI M YacTOTa CBETA, DHEPTHUS U
UMITyJTbC  (DOTOHA, TICPHOJ TOJypacmaaa, SHEPTHs CBSI3W aTOMHBIX S7Cp, MPU OMUCAHWN
MPaBUJILHO TPAKTOBATh (DU3WYCCKUNA CMBICT HCIIONB3YEMBIX BEIWYMH, UX OOO3HAYCHUS U
SAMHUIIBI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIMYHMHY C JAPYTUMHU
BEJIMYMHAMU, BBIUUCIISATH 3HAUCHUE (PU3NYECKON BETUUNHBL;

aHAJIM3UPOBaTh (PU3UUYECKHE TMPOICCCHI W SABJICHUS, MCIONB3YS (DU3UUYCCKHUE 3aKOHBI U
MPUHIUIBL: 3aK0OH OMa, 3aKOHBI IIOCJCAOBATEILHOTO M IMApaJUIeIbHOTO COCAMHCHUS
MPOBOJHUKOB, 3akoH Jlkoyms—JIeHua, 3akOH JJIEKTPOMAarHUTHOM WHIYKIWH, 3aKOH
MPSIMOJIMHEMHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHBI OTPAXCHHS CBETA, 3aKOHBI MPETOMIICHUS
CBeTa, ypaBHeHHe OiiHmTelWHa 1 (oTodPderra, 3aKOH COXpaHEHUS IHEPTUHU, 3aKOH
COXpaHCHUS HMMIIYJbCa, 3aKOH COXPAHEHHUs JJICKTPUYECKOTO 3apsja, 3aKOH COXpaHCHUS
MaccoOBOTO YHCJa, TOCTylaThl bopa, 3akOH paguOaKTUBHOTO pacrana, MpH 3TOM pa3indaTh
CJIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIpAKEHUE W YCIIOBUS (TPaHMIIbI,
o0JacT) NPUMEHUMOCTH;

OTIPEIETATh HaNpaBlieHUE BEKTOpa WHAYKIWHA MArHUTHOTO TIOJS TPOBOJHUKA C TOKOM,
cwitbl Ammepa u cuibl JIopeHna;

CTPOUTH U OTMIMCHIBATH N300paKEHNE, CO3/1aBaeMOE TNIOCKUM 3€PKAJIOM, TOHKOH JINH30M;

BBITIOJIHATh JKCIIEPUMEHTHI 1O HCCIIENOBAHUIO (PU3WYECKUX SIBJICHUN M TPOIIECCOB C
UCIIOJIb30BAaHUEM TPSMBIX ¥ KOCBEHHBIX HM3MEpPEHWH: TIpH 3ITOM  (POpPMYJIHPOBATH



npoOiemy/3agady W TUMOTE3y Y4eOHOTrO OSKCIEepUMEHTa, COOUpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYyI0BaHMUS, IPOBOUTH ONBIT U (DOPMYITHUPOBATH BHIBOIBI;

OCYIIECTBIISITh TPSIMBIE M KOCBEHHBIC HW3MEPEHHS (U3MUYECKUX BEIMYMH, MPH ITOM
BHIOMpATh ONTHMAIBHBIA CIOCOO W3MEPEHHsI M WCIOJIb30BaTh W3BECTHBIC METOIBI OICHKH
MIOTPEIIHOCTEN U3MEPEHU;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJB30BAHUEM TIPSIMBIX
M3MEPCHHI: TP 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIHTATHl MOJTYYCHHOU
3aBHCHUMOCTH (U3WYECKUX BEIMYUH B BHJE TaOMUI] W TpaduKOB, JIeNaTh BBIBOJABI TIO
pe3ylbTaTaM HCCIIE0OBAHNUS;

coOmoath mpaBmia O€30MacHOr0 TpyJa MPU TMPOBEACHUU HCCIEAOBAHUNA B paMKax
y4eOHOTO0 3KCIEpUMEHTa, Y4EeOHO-MCCIEIOBATENIbCKOW W MPOEKTHOM JIEATENbHOCTH C
HCITOJTIb30BaHUEM N3MEPUTEILHBIX YCTPONCTB U 1a00paTOPHOTO 000PYAOBAHMS;

pemiath pacu€THhIE 3a7aud C SIBHO 3aJaHHOM (PU3UYECKOW MOJENbI0, HCHOIb3Ys
(bu3nUeCKre 3aKOHBI M MIPUHITUIBI, HA OCHOBE aHAJIN3a yYCIOBUS 3a]]a4i BEIOMPATh (U3HUECKYIO
MOJCITb, BBIACIATh (HU3UYCCKHE BEIMYMHBI M (POPMYIIBI, HEOOXOAUMBIC TSI €€ pEeIICHUs,
MIPOBOJIUTH PACUETHI M OIICHUBATH PEATLHOCTH MOJYYCHHOTO 3HAYCHHS (PU3HMUECKON BETNINHBI,

pemaTh Ka4yeCTBCHHBIC 3a/ladd: BBICTPAWBATh JIOTHUECKA HETMPOTHBOPEUYUBYIO IICTIOUKY
pacCykJIeHUU ¢ OTIOPOM HAa U3yUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTU U (PM3UUECKUE SIBIICHUS;

UCIIONIb30BaTh MPU pEHICHHH Y4YeOHBIX 3a7a4 COBPEMEHHBIE HWH(POPMAIMOHHEIC
TEXHOJIOTHH JIJIsl TIOMCKA, CTPYKTYpUPOBAHUS, WHTEPIPETANMA W TIPEJACTaBICHUS y4eOHOU U
HAyYHO-TIOMYJIIPHOW HMH(OpPMAIIMU, TOJYYCHHOW W3 Pa3IMYHBIX WCTOYHHKOB, KPUTHYCCKU
aHAIM3UPOBATH MMOTYIaeMYI0 HH(OPMAIIHUIO;

OOBSICHATh TPUHIUIBI JCHCTBHS MAaIIUH, NPUOOPOB W TEXHUYECKHX YCTPOWCTB,
pasnuyaTh YCIOBHUS WX 0€30MMaCHOTO UCIIONB30BAaHUS B MIOBCETHCBHON KU3HH,

MPUBOJUTH MPUMEPHI BKJIaJa POCCUHMCKHUX M 3apYOCIKHBIX YUEHBIX-(DU3HKOB B Pa3BUTHUEC
HAyKH, B 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHH;

UCIIOJIb30BAaTh TEOPETUYECKUE 3HAHUS 10 (PU3UKE B TIOBCEAHEBHOM JKU3HHM IS
oOecrieueHrs 6€30MacHOCTU TIPHU OOpaleHUU C MPUOOpaAaMU M TEXHUYECKUMHU YCTPOMCTBAMH,
JUTSI COXPaHEHUS 3JI0POBBS U COOJIIOICHUST HOPM JKOJOTHYECKOTO TMOBEJCHUS B OKPYXKaromen
cpene;

paboTaTh B IPYIIIIE C BHITOJIHEHUEM PA3IMIHBIX COITUATBHBIX POJICH, INTAHUPOBATH PadOTy
IPYNIbBI, palMoOHAJIBHO pacHpenesaTh OOS3aHHOCTH H IUTAHUPOBATh JCATCILHOCTh B
HECTaH/IAPTHBIX CHUTYAIUsIX, aJICKBATHO OICHWBATh BKJIAJ Ka)JOTO M3 YYACTHHKOB TPYIIIHI B
pelIeHre paccMaTpUBaeMON POOIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTACC
KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
HaumeHoBaHue
Ne (undposbie)
Pa3iesioB U TeM Konrpoabnbie IIpakTnuyeckue
n/n Bcero o0pa3oBaTe/bHbIE
NPOrpamMMbl padoThI padoThbI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYUHOI'O ITIO3HAHMU S
11 ®dusuKa 1 METOBI 5 0 0 bubmuoreka [JOK
' HAy4YHOT'O TO3HAHUS https://m.edso00.ru/7f41bf72
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bubmuoreka [JOK
21 Kimnematitka > 0 0 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
22 Hunamika ! 0 0 https://m.edsoo.ru/7f41bf72
53 3aKOHBI COXpaHEHUS B 6 1 1 bubnmoreka [JOK
' MEXaHUKE https://m.edsoo.ru/7f41bf72
Utoro no pazneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI Eub 10K
nonIMoTeKa
3.1 MOHeKyMpHO: d 0 ! https://m.edso0.ru/7f41bf72
KHHETUYECKOW TeOprun
3. OcHOBBI 10 1 0 bubnuotexa [JOK
TEPMOJINHAMUKHI https://m.edsoo.ru/7f41bf72
ArperartHble
3.3 COCTOSTHUSI BEIIECTBA 5 0 0 bubmorexa HOK
' ' https://m.edsoo.ru/7f41bf72
da30BbIC IEPEXOIBI
Uroro mo pazaeny 24
Paznen 4. JIEKTPOJINHAMUKA
but6mmorexa [IOK
4.1 1 1
IIEKTpOCTATHI 0 0 https://m.edsoo.ru/7f41bf72
ITocTosiHHBIH
AJIEKTPUYECKHUM TOK. bubmuorexa [JOK
4.2 12 1 1
Toku B pa3muyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro mo pazneny 22
PeszepBHOe Bpemst 2 1
OBILIEE KOJIMYECTBO 68 4 4

YACOB I10 ITPOTPAMME
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11 KIIACC

KoanuectBo yacos DJIeKTPOHHbIE
HaunmenoBanue
Ne (un¢posbie)
pa3aesioB U TeM Koutpoabubie IIpakTuyeckue
n/n Bcero oOpa3oBaTe/ibHbIE
NMPOrpaMMbI padoThI padoThbI
pecypcbl
Pazgea 1. QJJIEKTPOJINMHAMMUKA
MarnuTtHoe 10J1€e. 56 ITOK
HOJINOTEKA
1.1 DeKTpOMArHHTHAs 11 1 3 https://m.eds00.ru/7f41c97¢
WHIYKLUSA
Hroro no pazueny 11
Paznea 2. KOJIEBAHUS 1 BOJIHbBI
Mexanuueckue 1 56 ITOK
NOJIMOTEKA
2.1 SMCKTPOMATHUTHBIC 9 0 1 https://m.edsoo.ru/7f41c97c
KOJIeOaHUs
Mexannueckue 1 Eu6 [TOK
NOJIMOTEKA
2.2 HICKTPOMATHHUTHBIC 5 1 0 https://m.edsoo.ru/7f41c97c
BOJIHBI
bubnnoreka IIOK
2.3 Onrikca 10 0 3 https://m.edsoo.ru/7f41c97c

Utoro no pazneny 24

Pa3znen 3. OCHOBBI CIIEITMAJIBHOM

OCHOBBHI cielIIaIbHON

TEOPUU OTHOCUTEJIBHOCTH

bu6mmoteka [IOK
3.1 reopun 4 1 0 https://m.edsoo.ru/7f41c97¢c
OTHOCUTEIBLHOCTH
Uroro no pazneny 4
Pa3zgen 4. KBAHTOBASI PU3UKA
41 DNeMEeHTHI KBaHTOBOMU 6 0 0 bubmuotexa [JOK
' ONTUKHU https://m.edsoo.ru/7f41c97c
bu6mmoteka [IOK
4.2 Crpoenne atoma 4 0 0 https://m.edsoo.ru/7f41c97c
bubmmoteka [IOK
4.3 ATOMHOE #1pO > 0 0 https://m.edsoo.ru/7f41c97c
Uroro mo pazneny 15
Paznea 5. DJIEMEHTBI ACTPOHOMMUU U ACTPODPU3UKU
OJIEMEHTEI Bt 1IOK
nOJIMOTEKA
Nl 7 1
> ACTPOHOMIH 1 0 https://m.edsoo.ru/7f41c97¢c
acTpopU3UKH
Uroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE IIOBTOPEHUE
6.1 O6ob6maromee 4 0 0 bu6nuoreka [IOK

MIOBTOPEHUE

https://m.edsoo.ru/7f41c97c
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Hroro no pazneny

Pe3epBHOE Bpems

OBILIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

68




