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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 6a30BOro ypoBHS Ha YpOBHE CpeJHEro oOumiero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE IOJIOXKEHMH U TpeOOBaHUN K pe3ylbTaTaM OCBOEHHUS OCHOBHOM
oOpa3oBaTesnbHOW mporpammsl, mnpexactaBieHHbIX B PI'OC COO, a Takke ¢ ydérom
¢denepanpHOl pabouell MporpaMMbl BOCTIMTAaHHWS ¥ KOHIICTIIMU IPETONABAaHUS y4eOHOTO
npeamera «®duszuka» B oOpa3zoBaTenbHbIX — opraHuzanuax —Poccuiickoit  depepanuu,
peanu3yronmx OCHOBHbIE 00pa30BaTeIbHbIE IPOTPAMMBL.

Conepxkanue nporpaMMbl 1O (U3MKe HampaBleHO Ha (OPMHUPOBAHUE ECTECTBEHHO-
Hay4yHOM KapTuHbI Mupa oOyuaroumuxcsa 10—11 kimaccoB npu oOyueHuM ux (usnke Ha 6a30BOM
YPOBHE Ha OCHOBE CUCTEMHO-ESTEIbHOCTHOTO Noaxoaa. [IporpamMma o ¢pu3nke COOTBETCTBYET
tpeboBanusiM OI'OC COO K miIaHUpYEeMbIM JIMYHOCTHBIM, IMPEIAMETHBIM U METaNpeIMETHBIM
pe3yiabTataM OOy4YeHHMs, a TaKKe YYUTHIBAET HEOOXOIMMOCTb pealn3alud MEXIPEAMETHBIX
CBsA3€l (PU3UMKMU C €CTEeCTBEHHO-HAYyYHBIMU YyueOHBIMU mpenMeramMu. B Hell ompenemnstorcs
OCHOBHBIE LIEJIM M3Y4YEeHUS (PU3UKU HA YPOBHE CPEIHEro OO0IIero odpa3zoBaHHUs, IUIAHUPYEMbIE
pe3yiabTaThl OCBOGHMS Kypca (HU3UKU: JIMYHOCTHBIC, METAlpeIMEeTHbIE, IpeAMEeTHbIE (Ha
0a30BOM YpOBHE).

[Iporpamma o ¢u3uMKe BKIFOYACT:

® [UIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (U3MKU HAa 0a30BOM YpOBHE, B TOM UYHUCIIE

IpeIMETHBIE PE3YJIbTaThI 110 T0/1aM O0yUEeHHUS;

e cojepkaHue yuyeOHoro mpeamera «Pu3uka» 1o rogam o0ydeHuMs.

®du3nka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPHUPOJIBI, BEICTYIAs B KAYECTBE yUEOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYILECTBEHHBIM BKJIJ B CHCTEMY 3HAaHUI 00 OKpY’XKalolleM MUpe.
HIkompHBIH Kypc (U3HKH — CHCTEMOOOPA3yIOMMK JJIsi €CTECTBEHHO-HAYYHBIX YUEOHBIX
IIPEIMETOB, IIOCKOJIBKY (PU3HUECKUE 3aKOHBI JIE)KAT B OCHOBE MPOLIECCOB U SBICHUM, H3ydaeMbIX
XuMueH, Ononorueit, pusmueckoii reorpadueil u actpoHomuen. Vcmonp3oBaHHEe UM aKTHBHOE
IpUMEHeHHe (U3MUECKUX 3HAHMN ONpeAesieT XapakTep M Ppa3BUTHE Pa3HOOOpPA3HbIX
TEXHOJIOTHI B cdepe SHEPreTHKH, TPAHCIIOPTa, OCBOSHHUS KOCMOCA, ITONyYCHUS HOBBIX
MaTepHaJIOB C 33JJaHHBIMU CBOMCTBaMHU U Apyrux. M3yuenue ¢pu3uku BHOCUT OCHOBHOM BKJIAJ B
(hopMHpOBaHHE €CTECTBEHHO-HAYYHOM KapTUHBI MUpa 00ydaroImuxcs, B GopMupoBaHUEe YMEHUI
MPUMEHSATh HAyYHBIH METOJ IO3HAHUS IPH BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEOBAHUM.

B ocHOBy kypca u3uku 1151 ypOBHS CpEIHETO 0011Iero 00pa3oBaHUs MOJIO0KEH PsJl UIICH,
KOTOpBIE MO’KHO pacCMaTpHUBaTh KaK IMPUHIUIIBI €70 IOCTPOEHUS.

Hoesn yenocmuocmu. B cOOTBETCTBUM C HEH KypcC SIBISIETCS IOTUYECKH 3aBEPUIEHHBIM, OH
COJICPXKHUT MaTepuall U3 BCEX Pa3lesioB (M3UKH, BKIIOYAET KAaK BOMPOCHI KIACCUYECKOH, Tak U
COBPEMEHHOU (PU3UKH.

Hoes cenepanuzayuu. B cooTBeTCTBUM ¢ HEll MaTepuall Kypca (U3NKU 00bEAUHEH BOKPYT
dbuzmveckux Teopui. Benmymmm B Kypce sBiseTcss (OPMHPOBAHHME TPEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTEPUH, BEIIECTBE U MOJIE.

Hoes cymanumapuzayuu. EE peanuzanys npeanoyaraeT UCIOIb30BaHUE T'YMAaHUTAPHOIO
noTeHIana (GU3NYeCKorn HayKH, OCMBICIICHUE CBSA3H Pa3BUTUS (PU3UKHU C pa3BUTHEM OOILIECTBA,
a TaK’Ke ¢ MUPOBO33PEHUYECKMMHU, HPABCTBEHHBIMU M SKOJIOTHYECKUMHU IIPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gpusznuku npeanonaraet 3HakOMCTBO € IIMPOKUM
KPYrOM TEXHUYECKHX U TEXHOJOTNYECKUX MPUIOKCHUN N3YYECHHBIX TCOPUH U 3aKOHOB.

Hoes skonozuzayuu peaau3yeTcsi TMOCPEICTBOM BBEACHHUS JJIEMEHTOB COJEpIKaHUS,
MOCBSAMIEHHBIX 3KOJIOIMYECKUM NpoOJeMaM COBPEMEHHOCTH, KOTOpBIE CBSA3aHbI C pPa3BUTHEM
TEXHUKHU M TEXHOJIOTHUH, a TaKKe 00CYXKIEHUS MPOOJIeM PallMOHATIBHOTO MPUPOJIOTIONB30BaAHHS U
9KOJIOTMYECKOI 0€30MacHOCTH.

CrepKHEBBIMH 3JIEMEHTAaMH Kypca (HU3UKH Ha YPOBHE CpeIHEro oO0Imiero oOpa3oBaHUS
ABJISIOTCS (pu3nUeckue Teopun (GopMHpPOBaHUE NPEACTABICHUA O CTPYKType HOCTPOCHMS



¢u3nyeckoi TeopuH, poiu (PyHIAMEHTAJIbHBIX 3aKOHOB M NPUHIMIIOB B COBPEMEHHBIX
MPECTABICHUAX O MPHUPOJE, TPAHUIAX MPUMEHHUMOCTH TEOPHA, JJISi ONMCAHHS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U MIPOIIECCOB).
CucreMHO-IeTENbHOCTHBIN MOAX0A B Kypce (GU3UKH pealln3yeTcs MPekIe BCEro 3a CUET
OpraHu3alluy SKCIIEPUMEHTAIBHON JesTeIbHOCTH oOydaronuxcs. J{ins 6a30Boro ypoBHs Kypca
(GU3MKH — 3TO WCIOJIB30BAHWE CUCTEMBI (DPOHTANBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U
1a00paTOpHBIX pPaboOT, KOTOpbIE B Iporpamme Mo (usuke oOBEAMHEHBI B OOLIMI CIUCOK
YYCHHUYECKUX TMPaKTHUECKUX padoT. Bbiienenne B ykazaHHOM IepeyHe J1abopaTOpHBIX padoT,
MIPOBOJUMBIX JIJII KOHTPOJS M OILIEHKH, OCYIIECTBISETCS YJYaCTHHUKAMH OOpPa30BaTENbHOIO
rporiecca UCXOAs U3 0COOCHHOCTEH IITaHUPOBAHUS M OCHaleHus kabunera pusuku. [Ipu aToM
o0ecrieunBaeTCsl OBJIAJCHHE OOYUYAIOIIMMHUCA YMEHHUSMH MPOBOIUTH KOCBEHHBIE H3MEPEHHS,
UCCIIEZIOBAaHUSI 3aBUCUMOCTEH (M3MUECKUMX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
MPEIOKEHHBIX THUIIOTE3.
Bosnbiioe BHUMaHUE yAeIseTCs PEeIIeHHI0 Ppacu€THBIX M KaueCTBEHHbIX 3ajad. [Ipu 3Tom
JUTS pacu€THBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 3a/1a4M C SIBHO 33aJJaHHON (PM3NYECKON MOJEINbIO,
MO3BOJISIOIINE MPUMEHATh U3YUYEHHbIE 3aKOHbI M 3aKOHOMEPHOCTHM KaK M3 OJHOIOo pasjena
Kypca, TaK U UHTETPUPYsS 3HAHUS U3 PA3HBIX pa3aelnioB. /s KaueCTBEHHBIX 3aa4 MIPHOPUTETOM
ABJIAIOTCS 3aJaHusl Ha OOBSICHEHHE MpOTeKaHWs (U3NYECKUX SBICHUH M MPOLECCOB B
OKpYy’Kalole >KU3HHU, TpeOyromue BblOOpa (u3mueckod MOAeNH ISl CHUTYyallud IPaKTHKO-
OPUEHTHUPOBAHHOI'O XapaKTepa.
B coorBerctBum ¢ TpeboBanmsiMu PI'OC COO k MaTepHaTbHO-TEXHUYECKOMY
obecrieueHMI0 y4yeOHOro mporecca 0a30BbI YpOBEHb Kypca (DM3UKHM Ha YPOBHE CpEIHEro
obmiero o0pa3oBaHMs JOJKCH M3Y9aThCsl B YCIOBUSAX TPEAMETHOrO KaOWHETa (M3UKHA WIH B
YCIIOBUSIX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYUYHOro IUKIa. B kabunete
(GU3MKK TOIKHO OBITh HEOOX0AMMOE JTabopaTopHOE 000PYIOBAHUE JIJIsl BHITIOTHEHUS YKa3aHHBIX
B IporpamMme Mo (HU3UKE YYCHHUYECKUX TMPAKTHUECKUX paboT U JEeMOHCTpalMOHHOE
o0opyoBaHuE.
JleMoHCTpallMOHHOE 000py0oBaHHE (OPMHUPYETCs B COOTBETCTBUM C MPUHILUIIOM
MUHHMAaJIBHOH JOCTATOYHOCTH M 00ECIeUMBACT MOCTAHOBKY TEPEUYMCIICHHBIX B MPOrpaMMe MO
¢u3nKe KIOYEBBIX JEMOHCTpAlMi A MCCIEOBaHMS H3y4aeMbIX SIBICHMH U IPOLIECCOB,
SMIUPUYECKUX U PYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPHUMEHEHHH.
JlaGopaTopHOoe 00OpYyAOBaHHE AJsl YYCHMUYECKUX IMPAKTHUYECKUX paboT ¢opmupyercs B
BUJIC TEMAaTUYECKHX KOMIUIEKTOB M OOecreuuBaeTcs B pacuéTe OJHOrO KOMIUIEKTa Ha JBYX
oOyuyaromuxcsa. Temarndeckue KOMIUIEKTHI JaOOpaTOPHOro oOOOpYJOBaHUS JOJKHBI OBITh
MOCTPOEHBI Ha KOMILJICKCHOM HCIIOJIh30BAHUU AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKkKe
KOMIIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BUJIE U(POBBIX 1aOOpaTOpHil.
OCHOBHBIMU LIEJISIMU U3Y4€HHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBJISIOTCS:
e (dopMupoBaHHEe HHTEpeca M CTPEMJICHHS OOYYAIOUIMXCS K HAaydyHOMY HW3YyYEHUIO
IPUPOBI, PA3BUTHE UX MHTEJUIEKTYAJIbHBIX U TBOPUECKUX CIOCOOHOCTEH;

® Dpa3BUTHE TMPEACTABICHUH O HAYYHOM METOJe TO3HaHUsS U (OPMHUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOILEHUS K OKPY)KAIOIUM SIBICHHSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHUS KaK pe3yJbTaTa U3y4yeHHs] OCHOB CTPOCHUS
MaTepuu U GyHIaMEHTAIbHBIX 3aKOHOB (PU3UKH;

e (QopmupoBaHUE YMEHUHN OOBSICHSATH SIBICHUS C UCIOIB30BaHUEM (U3MUECKUX 3HAHUH U
HayYHBIX JI0Ka3aTeJIbCTB;

e (opMupoBaHHE MPEICTABICHUA O POIH (PU3UKHU ISl PA3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJOTH.

JlocTiokeHHe STHX Iesel oOecrieunBaeTCs pelieHHeM CIEAYIONMX 3ahad B Ipolecce
u3yudeHHs Kypca (PU3MKU Ha YPOBHE CPEIHEro o01ero oopa3oBaHus:



e [puOOpeTeHHEe CHCTEMBI 3HaHUH 00 OOHMX (PU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSIX, BKIIOUAsl MEXaHUKY, MOJIEKYISIPHYIO (PU3HKY, 3JIEKTPOAUHAMUKY, KBAHTOBYIO
(bU3UKY U JIEMEHTHI aCTPOPHU3UKY;

e (opMupoBaHHE YMEHHMHA MPUMEHATh TEOPETHUECKUE 3HAHUS I OOBSCHEHUS
Gu3NUeCKUX SBICHWUI B TMPHUPOJNE M JUISI TPUHITHAS NPAKTUYECKUX PpEIICHUH B
IMOBCEAHEBHOM JKU3HU,

® OCBOEHHME CIOCOOOB pELICHMs pa3IM4YHbIX 3a7ad C SIBHO 3aJaHHOM (u3nueckoit
MOJIENbIO, 3aJa4, IOJpPa3yMEBAIOIIMX CaMOCTOSTEIbHOE CO3JaHHe (PU3HYECKON
MOJIENIH, aIEKBaTHON YCIIOBUSM 3a/1a4H;

e [IOHMMaHHE (PU3MUECKUX OCHOB U MPUHIUIIOB AECUCTBUS TEXHUUECKUX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSHUS HAa OKPYKAIOIIYIO CPENy;

e OBJIQJICHHE METOJIaMU CAMOCTOSATENBHOIO IUIAHUPOBAHMS U MPOBEACHUS (PU3MUECKUX
OKCIEPUMEHTOB, aHaIM3a ¥  WHTEpOpeTanud  WHQOpPMamuu,  OmpeneeHus
JIOCTOBEPHOCTH IOJyYEHHOTO pe3yiIbTara;

® CO3/1aHUE YCJIOBUH JJIsl pa3BUTHs YMEHUI MPOEKTHO-UCCIIEA0BATENILCKOM, TBOPUECKON
eI TETLHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpeIHEro oouero oOpa3oBaHUs
orBoguTcst 136 gacos: B 10 kiacce — 68 yacoB (2 yaca B Hezaenmo), B 11 kinacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme no Gpu3ukKe nepeyeHs J1adopaTOPHBIX M MPAKTUYECKUX padoT
SBIISIETCSI PEKOMEHJOBAHHBIM, YUYHMTEb JeNaeT BHIOOp MpoBeJeHMs JabOpaTOpPHBIX paboT H
OTIBITOB C YYETOM MHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYatoIuXCsl.

COJEPKXAHUME OBYYEHMUSA

10 KJIACC

Pasznen 1. Pu3uka ¥ MeTOAbI HAYYHOI'0 IO3HAHUSA
®dusuka — Hayka o npupoze. Haydnble MeToabl MO3HaHUSA OKpy’Karouero mupa. Poib
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS MPUPOABL. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (U3NYECKUX SBICHUNA M mporeccoB. Haydnele runoressl. Ousnueckue
3aKOHBI ¥ TeopuH. ['paHUIIBI TPUMEHUMOCTH (PU3NUECKUX 3aKOHOB. [IpuHIIMIT COOTBETCTBUS.
Pome u mecto ¢(u3uku B (OPMHPOBAHUU COBPEMEHHOM HAayyHOW KapTHHBI MHpa, B
MPAKTUYECKOU IeATETbHOCTH JIIOICH.
Jlemoncmpayuu
Amnanorossle U HU(PPOBBIE U3MEPUTEIBHBIE IPUOOPHI, KOMIIBIOTEPHBIE JaTUUKH.

Pa3pen 2. Mexanuka

Tema 1. Kunemamuxka

Mexanunyeckoe nBmxkeHHE. OTHOCHUTENBHOCTh MEXaHMYeCKoro JABmxkeHus. Cucrema
otcuéta. Tpaekropus.

[lepememnienue, cKoOpocTh (CpedHss CKOPOCTbh, MTHOBEHHAsi CKOPOCTh) U YCKOPEHHE
MaTepUaIbHON TOYKH, UX IMPOECKUUU HA OCH CUCTEMBI KOOpAuHAT. ClIOXKEHUE MepeMENICHUN U
CJI0’KEHHE CKOPOCTEN.

PaBHOMEpHOE M paBHOYCKOPEHHOE MPSMOJIMHEHHOE IBIKEHHE. ' paduKku 3aBUCUMOCTH
KOOPJAMHAT, CKOPOCTH, YCKOPEHUS, MyTH U MEPEMEIIEHUsI MaTepUaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoOe majienne. Y CKopeHrue CBOOOTHOTO TaeHUSI.

KpuBonuneiinoe naBuwxeHHE. JIBU)KEHHME MaTepHAIbHOM TOYKM IO OKPYXHOCTH C
MOCTOSHHOM MO0 MOJYJIO CKOPOCTBbIO. YTJIOBasg CKOPOCTh, JMHEWHass CKopocTh. llepumom u
gactora oOpamieHus. LleHTpocTpeMHuTeNbHOE YCKOPEHHE.



TexHuueckue YCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUJAOMETP, JIBHXKCHHE
CHaps/IOB, IIETTHBIC U PEMEHHBIC TTepeIadm.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILUTFOCTPAIIHS] KHHEMAaTUYECKUX XapaKTEPUCTHK JBUKEHUSI.

[IpeoOpazoBanue TBUKEHHIA C UCTIOTB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tagenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTRBE.

HabGmronenue ABM>XeHUs Tenna, OpOIIEHHOTO MO/ YIII0M K TOPU30HTY U TOPU30HTAJIBHO.

N3mepenue yckopeHus cBOOOJHOTO MaeHHUS.

HampaBnenue ckopocTH npu ABUKEHUU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, n1abopamoptuie pabomoi

N3yuenue HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPE/ICICHUSI MTHOBEHHOW CKOPOCTH.

HccnenoBanne  COOTHOLIEHWS  MEXAY  NYTAMH,  IPONJAECHHBIMM  TEJIOM  3a
MOCJIe/I0BATENIbHBIE DPaBHbIE MPOMEXKYTKHM BPEMEHU INPU PABHOYCKOPEHHOM JIBJKEHHUH C
Ha4aJIbHOM CKOPOCTHIO, PABHOU HYIIIO.

N3yuenune nBrKeHUs MApUKa B BI3KOU KUJIKOCTH.

Nzyuenue nBuxkeHus teia, OpOIIEHHOTO TOPU3OHTAIBHO.

Tema 2. Junamuxa

[Tpunuun otHocutensHocTy [Manuiesd. [lepsolit 3akoH HeroToHA. MHepunanbHble CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHumn cynepno3unuu cui. Bropoit 3akoH HelooToHa mjist
MaTepuaabHOM TOUKU. TpeTuid 3akoH HproTOHA 111 MaTepUaIbHbBIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tsokectu. [lepBas kocMuueckas CKOpOCTb.

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

Tpenue. Bunbl Tpenust (mokos, ckonbxeHwus, kaueHus). Cuna tpenusa. Cyxoe TpeHHe.
Cuna TpeHUsI CKOJBKEHHUS U cuia TpeHus nokos. Koaddurment tpenns. Cua COpoTUBICHUS
MIpYU ABUKEHUU TeJIa B )KUJKOCTHU WM rase.

[TocTymarenbHOE U BpaliaTelbHOE ABUKEHNE a0COIOTHO TBEPOTO Tea.

MoOMEHT cuibl OTHOCUTENBHO OCH BpaumieHus. [lnedo cumbl. YcioBus paBHOBECHs
TBEPIOrO Tea.

TexHuueckue ycTpoilcTBA M NPAKTUYECKOE NPUMEHEHHUE: NOJAIIUIHUKH, JBH)KCHHE
HCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBrienne nHepuuH.

CpaBHeHHME MacC B3aMMOJICUCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTh CHJIBI YIIPYTOCTH OT JehopMaIiuu.

HeBecomocTb. Bec Tena npu yCKOPEHHOM MOIbEME U TTAJICHHH.

CpaBHeHME CUII TPEHUS TTOKOS, KAUEHUS U CKOJIBKECHHUS.

VYcnoBus paBHOBecus TBEPAOTo Tea. Buabsl paBHOBeCHS.

Yuenuueckuu sxcnepumenm, 1abopamopnvie pabomul

N3yuenune nBuxeHns Opycka Mo HaKJIOHHOM TJIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOUIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmaruu.

HccenenoBanue ycioBuil paBHOBECHUS TBEPAOTO TENA, UMEIOIIETO OCh BPAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 MexaHuke

Nmnynbsc MaTepuanbHOM TOUKH (T€a), CHCTEMbl MaTepUaIbHbIX TOYEK. VIMITylIbC CHITBI 1
W3MEHEHNE UMITYJIbCA TeJa. 3AKOH COXPAHEHUS UMITyJIbca. PEakTUBHOE JBUKEHUE.

PaGota cuibl. MOIIHOCTE CHITBI.



Kunernueckass sHeprus mMarepuajbHONH TOUKU. Teopema 00 M3MEHEHHUM KHHETHYEeCKOU
SHEPTHH.

[NorennmanbHas sueprus. [loreHnmanbHas sHEPrus ynpyro aeGopMupoBaHHON NPY>KUHBI.
[loTenunanpHas sHeprus Teia BOJIU3U MOBEPXHOCTH 3EMIIH.

[loTreHnuanbHble U HEMOTEHUUANbHbIE CUIbL. CBA3b pabOThl HEMOTEHIUAIBHBIX CHI C
W3MEHEHNEM MEXaHWYECKOW YHEPTUU CUCTEMBI TeJl. 3AKOH COXPaHEHUSI MEXaHUYECKON SHEPTUN.

VYupyrue u Heynpyrue CTOIKHOBEHHUS.

TexHn4yeckue yCTpONCTBA M NPAKTUYECKOE NPUMEHEHHUE: BOJOMET, KONEDP, MPYKUHHBIN
MUCTOJIET, IBUKEHHUE PaKeET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTnBHOE IBHKEHUE.

[epexox moTeHIMATBEHON YHEPTUU B KHHETHYECKYIO U 00PATHO.

Yuenuueckuui sxcnepumenm, nabopamopmvie pabomul

N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOIIBIO JBYX OJMHAKOBBIX HHUTSIHBIX
MasITHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHWYECKOH HPHEpPIrUu Tella Ha
IIPUMEPE PACTKEHUS PE3UHOBOTO JKI'yTa.

Paznen 3. Mosiekyasipaasi pu3nKa ¥ TEPMOJAMHAMUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUUECKOU Meopul

OcHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-KUHETHUECKON TEOPUH M MX OMBITHOE 00OCHOBAHHUE.
bpoynoBckoe nBmwxkenne. [quddys3msa. Xapakrtep HABWKEHHS W B3aWUMOJEHCTBUS YaCTHIIL
BelecTBa. MOJEeNu CTPOSHUSI Ta30B, KUAKOCTEH U TBEPABIX Tel U OOBSICHEHHE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenei. Macca u pasmepsl Mosiekyn. KoimdecTBo BemiecTsa.
[locTostnaast ABoraapo.

TemnoBoe paBHOBecue. Temnepatypa u e€ nzmepenue. lllkana remneparyp Llenscus.

Mopenb uneanbHoro raza. OCHOBHOE YpPaBHEHHME MOJEKYISPHO-KMHETHYECKON TEOpUU
WJeanbHOTO Taza. AOCONIOTHAs TeMIepaTypa Kak Mepa CpeaHed KUHETHYECKOW JHEPTrUu
TEMJIOBOro JBM>keHMs vactull Tasza. Illkama temneparyp KenbBuHa. ['a30Bble 3aKOHBI.
VpaBuenue MenneneeBa—Knaneiipona. 3akon [laneroHa. M3omponeccsl B UAEaIbHOM Ta3e C
MOCTOSIHHBIM KOJIMYECTBOM BeliecTBa. [ paduyueckoe mpeacTaBieHne U30MPOIECCOB: U30TepMa,
M30Xx0pa, n3obapa.

TexHUYeCKHE YCTPONCTBA U MPAKTUIECKOE IPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITel, JOKAa3BIBAIONINE AWCKPETHOE CTPOSHHE BeliecTBa, Qororpaduu  MOJIEKYI
OPraHNYEeCKUX COCTUHECHUH.

OmnpITel 10 1B Y3UH KUAKOCTEH U Ta30B.

Monens OpOyHOBCKOTO TBUKECHHUSI.

Mogens onbita llTepHa.

OnbIThI, JOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYJISIPHOIO B3aUMOECHCTBHUS.

Mopaenb, WUTIOCTPUPYIOIIAs MPUPOTY JIaBJICHHS Ta3a Ha CTEHKHU COCY/a.

OnbITHI, WILUTIOCTPUPYIOLIUE YPABHEHHUE COCTOSHUSA UJI€AJbHOTO T'a3a, U301 POIIECCHL.

Yuenuueckuu sxkcnepumenm, n1abopamopmule pabomoi

Omnpenenenrie Macchl BO3JyXa B KIACCHOM KOMHATE Ha OCHOBE M3MEpeHHUl 00BEMa
KOMHATBHI, TaBJICHUS U TEMIIEPaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX1y MapaMeTPaMH COCTOSTHUSL Pa3peKeHHOT O rasa.

Tema 2. Ocnoevt mepmoouHamuku

TepmonuHamuueckasi cucteMa. BHYTpeHHsIsI 3HEprusi TEPMOJMHAMUYECKOW CUCTEMBI U
criocoObI e€ m3MeHeHus. KonudecTBo TerioTel U pabora. BHyTpeHHsIs SHEpPTUsi OTHOATOMHOTO



UJeaJbHOTO ra3a. Buael Teronepenayu: TEIIONPOBOAHOCT, KOHBEKIMS, U3JIyUeHHE. Y IeTIbHas
TEIIOEMKOCTH BellecTBa. KonyecTBO TEMIOTH Py TeIIonepeayde.

[lonsitne o0 anmabatHOM mnpouecce. I[lepBbiil 3akoH TepMmoauHamuku. Ilpumenenue
MIepBOTro 3aKOHA TEPMOJUHAMUKH K u3onpoieccam. [ paduueckas unTepnperanus paboThl rasa.

Bropoii 3akoH TepmoanHamMuku. HeoGpaTuMocTh Mpo1eccoB B MPUPOJIE.

TeruioBeie MamuHbl. [IpuHIUIBL AeicTBYS TEMI0OBBIX MaluH. [IpeoOpa3zoBaHus SHEPTUU B
TeroBbIX MamnHax. Koadduuuent nonesnoro aeiictBus termoBoit Mammuel. Hukn Kapao u
ero Kod(pPUIMEHT MOJIE3HOTO NEUCTBHS. DKOJIOTUIECKHUE MPOOIEMBI TETUIODHEPTETUKH.

TexHuueckne ycTpoWcTBa M MPAKTUUYECKOE IPUMEHEHHWE: JBUIATEIb BHYTPEHHEIO
CropaHusi, ObITOBOI XOJOJMIBHUK, KOHAULIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpeHHEH HSHEprMM Tena IpPH COBEPLIEHMHM palboThl: BBUIET HMPOOKH M3
OYTBUIKM TIOJ JIEHCTBHEM C)KaTOro BO3/yXa, HarpeBaHue 3¢pupa B JATYHHOH TpyOKe MyTéM
TpeHus (BUICOAEMOHCTPAIINSA).

N3MmeHeHne BHyTpeHHEN 3HEpIruu (TemMrepaTypsl) Tejla Ipy TeIIonepeaue.

OmnbIT 10 agrabaTHOMY PacHIMPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoit TypOHMHBI, ABUTATENsl BHYTPEHHETO CrOPaHUs, pEaKTUBHOTO ABUTATEIs.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenue yaenbHOU TEIIIOEMKOCTH.

Tema 3. Azpecammnvie cocmoanusa eeujecmea. Pazoewvie nepexoovl

[MapooOpa3zoBanue w KoHAeHcamus. Mcmapennme W KurneHue. AOCONOTHasS U
OTHOCHUTEJIbHAs BJIAXKHOCTh Bo3/ayXa. HacelieHHbIi nap. Y aenbHas TemioTa napooopa3oBaHUsL.
3aBUCUMOCTb TEMIIEPATYPhl KUIIEHUS OT JaBJICHHUS.

Tsépnoe teno. Kpucranmuueckue u amopdHbie Tesa. AHU30TPOIUS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHble Marepuaibl. [lnaBiaeHue M Kpuctayuzauus. Y aenpHas
TerioTa miasieHus. Cyonumanus.

VYpaBHeHUE TEIIOBOTO OaaHca.

TexHuueckue ycTpoHCTBA M MNPAKTHYECKOE HPUMEHEHHME: TUIPOMETpP M ICUXPOMETP,
KaJIOpDUMETP, TEXHOJIOTMM TIOJYyYEHHS COBPEMEHHBIX MaTepHajoB, B TOM  4YHCIIE
HaHOMATEepPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBIICHHBIX [1aPOB.

Kunenue npu noHM>KEHHOM JJaBJICHUH.

Crioco0b! U3MepeHHs BIaKHOCTH.

Habutoienne HarpeBaHus U IJIaBJICHUS KPUCTANIMYECKOTO BEILIECTBA.

JleMoHCcTpanys KpUCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopivie pabomul

H3MepeHne OTHOCUTENBHOM BIIa)KHOCTH BO3yXa.

Pa3zpnen 4. DuekTpoauHaMuKka

Tema 1. Dnekmpocmamuka

Onextpuzauusi Tel. OJEKTpUYeCKUH 3apsan. JlBa BHIA 3JIEKTPUUYECKUX  3apsiiOB.
[IpoBoAHMKY, TUANEKTPUKH U TIOTYTIPOBOIHUKU. 3aKOH COXPAHEHHUSI SJIEKTPUYECKOTO 3apsiia.

Bszaumopeiicteue 3apsinoB.  3akoH Kynona. ToueuHblld  anekTpudeckuidl — 3apsn.
Onextpuueckoe nose. HanpsokéHHocTe anexTpuueckoro nois. IlpuHnun cyneprnosunuun
ANEKTpUYECKUX Mosiel. JINHUN Hanps>KEHHOCTH 3JIEKTPUUECKOTO MOJIS.

PabGora cunm oanektpoctatmueckoro mnons. [lorenmuman. Pa3HOCTP  MOTEHIMAJIOB.
[IpoBOAHMKY M TUAJIEKTPUKU B AJIEKTPOCTATUYECKOM Mosie. JIu3neKkTpruueckas MpOHUIAEMOCTb.

OnekTpoéMkocTb. KonzmeHcatop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. JHEPTHst
3apsKEHHOT0 KOHJEHCaTopa.



TexHuueckue yCTpoWcTBa M MPAKTUYECKOE MPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETP,
AJEKTpOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JIEKTPONpPHOOPOB, KOHAEHCATOp, KOMMPOBAIbHBIN
amnmnapar, CTpyWHBbIN IIPUHTED.

Jlemoncmpayuu

Y CTpoUCTBO U IPUHIUIL ACHCTBUS IIEKTPOMETPA.

B3anMopeiicTBre HadIEKTPU30BAHHBIX TEJT.

DIIEKTPUUYECKOE T10JI€ 3apSKEHHBIX TEll.

[IpoBOIHMKY B AJIEKTPOCTATUYECKOM II0JIE.

DnexTpocTaTHUecKasl 3aIinTa.

JIMDNEeKTPUKHY B 31E€KTPOCTATHUECKOM I10JI€.

3aBUCUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHAEHCAaTOpa OT IUIOIIAAUd IUJIaCTHH,
pacCTOSHUAA MEKYy HUMH U TUAJIEKTPUYECKON TPOHUIIAEMOCTH.

OHeprus 3apsyKEHHOI0 KOHAEHCAaTOopa.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomoi

N3mepenue 371eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoanunwiit 3nexkmpuueckuii mok. Toxu ¢ paznuunvix cpedax

DJIEKTPUYECKUIM TOK. YCJIOBUS CYIIECTBOBAHHUS DJIEKTPUUECKOTO TOKA. McTOuHMKM TOKa.
Cuia Toka. [IocTOAHHBIN TOK.

Hanpspxenue. 3akon Oma 17151 yqacTKa LETH.

DIIEKTpUYECKOE CONPOTUBJICHUE. VY nensHOE CONPOTHUBIIEHUE BEILECTBA.
[locnenoBarenpHOE, TapaIIENBHOE, CMEIIAHHOE COEAMHEHNE IPOBOIHUKOB.

PaGora sanextpuyeckoro Toka. 3akoH Jlxoymns—JIenna. MoOmHOCTD 3JEKTPUUECKOTO TOKA.

DIEKTPOABUKYIIASL CHJIa M BHYTPEHHEE CONMPOTUBIICHUE UCTOYHUKA TOKa. 3aKkoH Oma aJis
TIOJIHOM (3aMKHYTOM) AnekTpudeckoit enu. KopoTkoe 3amMblkaHue.

DNIEeKTPOHHAs MPOBOIUMOCTD TBEPBIX METAJUIOB. 3aBUCUMOCTb CONTPOTHBIICHUS METAJIJIOB
oT Temreparypbl. CBEepXIIpPOBOAUMOCTb.

DIIeKTPpUYECKHI TOK B BakyyMme. CBOMCTBA SJIEKTPOHHBIX MTyYKOB.

[MonynpoBonuuku. CoOCTBEHHass W TpPUMECHas TMPOBOJUMOCTb MOJYIPOBOJIHUKOB.
CaoiicTBa p—n-nepexona. [loaynpoBogHUKOBBIE TPHUOOPHI.

DJIEKTPUYECKUII TOK B pacTBOpax M paciulaBax »3JEKTPOJIUTOB. DJIEKTPOJIUTUUYECKAS
JTUCCOIUAINS. DIEKTPOIIH3.

DNeKTpUYECKUil TOK B razax. CaMOCTOSATENbHBIA U HECAMOCTOSATENbHBIN pa3psan. MonHus.
[Ina3zma.

TexHuueckue yCTpoWCTBA M MPAKTHUUECKOE MPUMEHEHHE: aMIepMETp, BOJBTMETP,
peocTaT, WCTOYHUKH TOKa, OJJICKTPOHATrpPEBaTEIbHbIE MPUOOPHI, IIIEKTPOOCBETUTEIHHBIC
MpuOOpPHI, TEPMOMETP COIMPOTUBJICHHS, BAKYYMHBIA IUOJ, TEPMHUCTOPHI U (HOTOPE3UCTOPHI,
TTOJTYITPOBOTHUKOBBIN JTNOJI, TaTbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAIIPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IWIMHIPUYECKUX MPOBOJHUKOB OT JJIMHBI, IUIOLIAAN
MONIEPEYHOI0 CEYEHUSI U MaTepuaa.

CwmenianHoe coeAMHEHUE TPOBOTHUKOB.

[Ipssmoe u3MepeHue 3JIEeKTPOABUKYIIECH cuiibl. KOpoTKoe 3aMbIKaHHE TrajJbBAHUYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTb CONPOTUBJICHUSI METAJUIOB OT TEMIIEPATYpHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoit pa3psii ¥ MpOBOJIMMOCTh BO3/1YXa.

OaHOCTOPOHHSISI TPOBOJIUMOCTD JUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopnuie pabomoi

N3ydeHne cMenaHHOTO COEIMHEHUS PE3UCTOPOB.



N3mepenue HNEKTPOABIDKYIIEH CHIBI HCTOYHMKA TOKA W €r0  BHYTPEHHErO
COIPOTHBIICHUS.

Habmonenue anekrponusa.

Me:xnpeaMeTHbI€e CBSI3U

Nzydenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCYIIECTBISETCS C YYETOM
COJIeP)KATEIBHBIX MEKIIPEIMETHBIX CBA3€H € KypcaMH MaTeMaTHKH, OHWOJIOTHH, XHWMHUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nousamusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO TO3HAHMS:
SIBJICHUE, HAy4yHbId (hakT, rumore3a, (Qu3MYecKas BEIUYMHA, 3aKOH, TEOpHs, HaOIOJeHUE,
9KCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHHH, JMHEWHas QyHKOus, napaboia,
runep6osa, ux rpad@uKu U CBOWCTBA, TPUTOHOMETpUYECKUE (HYHKIIUHN: CUHYC, KOCUHYC, TAHT€HC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIIECTBO, BEKTOPHI M WX MPOEKIUH Ha OCHU
KOOpJUHAT, CI0XKEHHE BEKTOPOB.

Buonoeus: Mmexanndeckoe IBMKEHHE B JKMBOW mpupoje, mudpdy3us, 0cMOC, TEINI00OMEH
YKUBBIX OPTaHU3MOB (BU[BI TEILJIONEPEIayH, TEIJIOBOE PAaBHOBECHE), STEKTPHUUECKUE SBICHUS B
JKUBOW MPUPOJE.

Xumusa: TUCKPETHOE CTPOCHHE BEIIECTBa, CTPOSHUE aTOMOB M MOJEKYJ, MOJIb BEIlEeCTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWMCTBA TBEPABIX TEJ, KUJIKOCTEM M Ta30B, BJIEKTPHUUYECKUE
CBOICTBA METAJIOB, JEKTPOJIUTHYECKAs AUCCOIIUAIINS, TaTbBaHHKA.

T'eocpaghus: BIAXKHOCTH BO3/1yXa, BETPHI, 0apoMeTp, TEPMOMET.

Texnonoeus: nmpeodpa3oBaHKe IBUKEHUI C UCIIOJIB30BAHUEM MEXaHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIMITHAKHA, WCIOJIb30BAHUE 3aKOHA COXPAaHCHUS HMITyJbCa B TEXHHKE (pakera,
BOJAOMET U Jpyrue), JIBUTATeNb BHYTPEHHETO CrOpaHWs, TMapoBas TypOuHa, OBITOBOI
XOJIOJIMIHHHUK, KOHIUITHOHEP, TEXHOJIOTHH MOJIYYCHUSI COBPEMEHHBIX MAaTePHAIIOB, B TOM YHUCIIC
HAaHOMATEepUAJIOB, W  HAHOTEXHOJOTWH,  DJIEKTPOCTAaTHYecKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM TPUHTEP, AJIEKTPOHArpeBaTeNIbHbIE MPUOOPHI,
ANEKTPOOCBETUTEBHBIE IPUOOPHI, TAIbBAHUKA.

11 KUIIACC

Pa3znen 4. DiiekTpoauHaMunka

Tema 3. Maznummnoe none. I1eKmpoOMazZHUMHAA UHOYKUUA

[locTostHHble MarHuThl. B3auMopeicTBME NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJe€.
Bexrop maruuTHOM MHAYKUMHK. [IprHIMI Cyneprno3uuyy MarHUTHBIX MOJIeH. JIMHUKM MarHUTHOU
nHAaykuuy. KapTuHa auHui MarHuTHONW MHAYKIWUU TOJISl HOCTOSIHHBIX MarHUTOB.

MarautHoe 1noje IpoBOAHMKA ¢ TOKOM. KapTuHa NMHMHM MHIYKIMM MarHUTHOTO IOJIS
JUIMHHOTO IPSIMOTO IPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO ITPOBOJHHKA, KAaTYIIKH C TOKOM.
OmnsiT Opcrena. BzaumoaeicTBie NpoBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOZlyJib U HaIllpaBJICHUE.

Cuna Jlopenna, €€ Moayinb W HampaBieHHME. J[BW)KEHUE 3apsyKEHHOM 4YacTUIbl B
OJIHOPOJTHOM MarHuTHOM moJje. Pa6ora cumsl Jlopenia.

SIBneHue 3JIEKTPOMAarHUTHOM MHAYKIMHM. IlOTOK BEKTOpa MarHUTHOW WHIYKIUU.
DJIEKTPOABMKYIIAS CUJIa MHAYKIIMU. 3aKOH JICKTPOMarHuTHOM MHAYKIMU Dapajes.

BuxpeBoe nayiekTpudeckoe Ioiie. DIEKTPOABIKYIIAs CHUa MHAYKLUUMM B IPOBOJHHUKE,
JBUKYILIEMCS IOCTYIATEIbHO B OJHOPOJHOM MarHMTHOM IIOJIE.

IIpaBuno JleHna.

NHayKTUBHOCTD. SIBIEHNE CAMOMHAYKIMH. DJIEKTPOIABUKYILAS CHJIa CAMOUHTYKIUU.

DHeprusi MarHUTHOT'O NOJIS1 KATYIIKU C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.



TexHuueckue YCTpPOWCTBA © NPAKTUYECKOE NPUMEHEHUE: IIOCTOSIHHBIE MAarHUTHI,
3JICKTPOMATHHTHI, DJIEKTPOIBUTATEb, YCKOPHUTEIN AIEMEHTAPHBIX YaCTHII, UHIYKITMOHHAS TI€Yb.

Jlemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOIO MTy4YKa MAarHUTHBIM IOJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJIS.

B3aumMozenicTerue 1ByX IPOBOJHUKOB C TOKOM.

Cuna Amrnepa.

[erictBue cuiibl JIopeHI1a HA MOHBI JIEKTPOJIUTA.

SIBrieHME NEKTPOMAarHUTHOW MHAYKITUH.

IIpaBuno JleHna.

3aBUCHUMOCTD 3JIEKTPOABMKYILIEH CHIBI MHAYKIIMM OT CKOPOCTH M3MEHEHHsS] MarHUTHOTO
MOTOKa.

SIBrieHne CaMOMHIYKITUH.

Yuenuueckuu sxcnepumenm, 1a6opamopHvie pabomul

N3yueHne MarHuTHOTO MOJIsI KaTYyHIIKH ¢ TOKOM.

UccnenoBanue AeiiCTBUS MOCTOSIHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JEKTPOMarHUTHOM MHIAYKIUH.

Pa3pea 5. Koje0anusi ¥ BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHuUmMHble KOJ1€0AHUS

KonebarenbHas cucrema. CBoOojHBIe MexaHMuYecKue KkojeOaHus. [‘apmMoHuueckue
koneOanuda. Ilepuon, wacrota, ammuutyga u (asa koneGanuil. I[lpyXHHHBII MasTHUK.
MareMaTHueckuii MasTHUK. YpaBHEHHME TapMOHHMUYECKuX KojeOaHuil. [IpeBparieHue sHepruu
IIPY TapPMOHUYECKUX KOJIeOaHUsX.

Konebarenbuplit koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJEOAHUS B HACATIHLHOM
KojeOaTeIbHOM KOHTYype. AHAJOTUS MEXIy MEXaHWYECKUMH U  3JIEKTPOMarHUTHBIMU
konebanusmMu. Popmyna TomcoHa. 3aKOH COXpaHEHHs] PHEPTUU B HJICATBHOM KOJeOaTeJIbHOM
KOHTYPE.

[IpencraBnenue o 3aryxaromux KojeOaHUsAX. BbIHYXeHHbIE MeXaHHMUECKUE KOJIeOaHMUs.
Pe3onanc. BeiHyX/1€eHHBIE 3JIEKTPOMAarHUTHbBIE KOeOaHMsL.

Ilepemennsblil Tok. CHHYCOMIANBHBIA NEPEMEHHBIM TOK. MOIIHOCTh NEPEMEHHOTO TOKA.
AMIUIUTYIHOE U IEHCTBYIOIIECE 3HAYCHUE CHIIBI TOKA M HAIIPSKCHHUS.

Tpancdopmarop. IIpousBoncTBo, mepemaaya U NOTpeOJICHUE 3IEKTPHUUECKOW HHEPTHUU.
OKOJIOTUYECKUE PHUCKM TpU IPOU3BOACTBE AJIEKTpOdHepruu. KynbTypa HCIONb30BaHUA
AJIEKTPO3HEPIUH B IOBCEAHEBHOM JKHU3HM.

TexHuueckre yCTpPOWCTBA M MNPAKTUYECKOE MPUMEHEHUE: JJIEKTPUYECKUM 3BOHOK,
reHepaTop NEPEMEHHOr0 TOKa, JIMHUHU JJIEKTpoIiepeiay.

Jlemoncmpayuu

HccnenoBanune mapameTpoB KojaeOaTenbHON CUCTEMBI (TIPYKUHHBIA MM MaTeMaTHUECKUH
MasITHHK).

HabGmonenue 3atyxaroniux KoueOaHui.

HccnenoBanue CBONCTB BBIHYKICHHBIX KOJICOAHMIA.

Ha6mronenue pezonanca.

CB00OOIHBIE IEKTPOMArHUTHBIE KOJIeOaHHs.

OcmwnorpaMmbsl — (3aBUCUMOCTH  CHJIBI TOKa U HANpsOKEHUsT OT BPEMEHH) s
3JIEKTPOMArHUTHBIX KOJIEOaHUH.

Pe3onanc mpu mocnenoBaTebHOM COEAMHEHUU PE3UCTOpa, KATYIIKH MHIYKTUBHOCTH M
KOHJEHCaTopa.

Monenb TUHUY 3TEKTpOIepe1adHm.

Yuenuueckuiui sxcnepumenm, nabopamopmvie pabomul



HccnenoBanue 3aBUCUMOCTH MEPHOJIa MATTBIX KOJIeOaHUH Tpy3a Ha HUTHU OT JUIMHBI HUTU U
Macchl rpysa.

HccnenoBanue mnepeMEHHOrO0 TOKAa B LENM M3 IOCJIEAO0BATEIbHO COEAMHEHHBIX
KOHJIEHCATOpa, KaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpomMacHUMmMHbLE 60IHbL

MexaHndeckne BOJIHBI, yCIIOBUs pacnpocTpanenus. [lepuoa. CkopocTs pacripocTpaHeHHs
u juvHa BoyHBL. [lomepednple W mpoaosnbHbIE BONHBL MHTepdepeHmus u audpakuus
MEXaHWYECKHUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomkocTs 3Byka. BeicoTa Tona. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBL. YCIIOBHSI M3JIYyYEHUS JJIEKTPOMAarHWTHBIX BOJIH. B3anMHas
opuenranust BektopoB E, B, V B snekrpomaruutHoi BojHEe. CBOWMCTBa 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)keHHe, IMpelioMIIeHue, hospuszanus, audpaxkuus, uHTepdpepeHuus. CKopocTh
3J€KTPOMArHUTHBIX BOJIH.

[[Ixkana 37eKTPOMarHUTHBIX BOJH. [IprMeHeHHe 3IE€KTPOMAarHUTHBIX BOJIH B TEXHUKE U
OBITY.

[IpuHUMIIBI paguoCBA3U U TeNeBUACHUS. Pagnonokanus.

DIIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYXKAIOIIEH CPEeIbI.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJIbHbIE MHCTPYMEHTHI,
yIbTPA3BYKOBasl JIMATHOCTHKA B TEXHUKE W MEIUIIMHE, pajap, PajAHONpPUEMHHUK, TEIECBHU30p,
anTeHHa, Tenedon, CBU-meus.

Jlemoncmpayuu

O6pa3oBaHue U pacPOCTPAHEHUE MOTIEPEUHBIX U MPOJIOJIBHBIX BOJIH.

Kone6mromeecs Teno Kak HCTOYHHK 3BYKA.

Habmonienne otpakeHus U IPeTOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mrotenne uaTepdepeHInn U AUPPAKITAA MEXaHHYSCKUX BOJTH.

3BYKOBOI pe30HaHC.

HaGmronenue cBsS3M TPOMKOCTH 3BYKa W BBICOTHI TOHAa C aMIUTUTYIOM M YacTOTOM
KoJIeOaHU.

HccnenoBanme  CBOMCTB — AJEKTPOMATHUTHBIX  BOJIH:  OTpPa)XCHHUE, IMPEJIOMIICHUE,
nonsgpusanus, tudpakuus, uHTepdepeHIUS.

Tema 3. Onmuxa

I'eomeTpuueckas ontuka. [IpsMonnHeitHOe pacipocTpaHeHHE CBETA B OJJHOPOJIHOM Cpeje.
JIyd cBeta. ToYeUHBII HICTOYHUK CBETA.

OtpaxxeHne cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHue H300pa)KeHUl B IIOCKOM
3epKaie.

[Ipenmomnenue cBeTa. 3aKOHBI TMPEIOMIICHUS CBeTa. AOCONIOTHBIA MOKa3aTelb
npenomiienus. [lomHoe BHyTpeHHee oTpakeHue. [IpefenpHBIA yrojl MOJHOTO BHYTPEHHETrO
OTpPaXKEHUS.

Hucniepcust cBeta. CrioskHbIN cocTaB Oemoro ceeta. L[Ber.

CobOwupatomue W paccewBaroniye JuH3bl. ToHKas nuH3a. DOKYyCHOE pacCTOSHUE U
OTTHYECKasi CUjia TOHKOW JuH3bI. [locTpoeHne n3o0pakeHUil B COOMPAIONTUX U PACCEHUBAOIINX
nuH3ax. PopMylia TOHKOU JIMH3BL. Y BEJIMYECHHE, 1aBAEMOE JIUH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUYECKON ONTHKHU.

BonnoBas ontuka. HWuTepdepenuus cera. KorepeHTHbIE HMCTOUHUKH. Y CIOBUS
Ha0JI0/IEHNsI MAaKCUMYMOB 1 MUHUMYMOB B MHTEP(PEPEHIIMOHHON KapTUHE OT JIBYX CHUH(a3HbIX
KOTE€PEHTHBIX UCTOUHUKOB.

HMudpakauss cera. Judpakmuonnas pemérka. YcioBue HaOMIOACHUS TJIABHBIX
MaKCHMYMOB IIPH MaJICHU MOHOXPOMATHYECKOTO CBETA HA AUPPAKIIMOHHYIO PEIIETKY.

[lonapu3anus ceera.



TexHuyeckue ycTpoWCTBA W MPAKTHUECKOE MPHUMEHEHHEe: OYKH, Jyma, (oToamnmapar,
MIPOCKIIMOHHBIA ammapaTr, MHUKPOCKOI, TEJIECKOI, BOJOKOHHAs ONTHKA, JUGPaKIIMOHHAS
pelETKa, MOJISPOUL.

Jlemoncmpayuu

[IpsiMonuHeitHOE pacHpocTpaHEHUE, OTPAKEHHE U MperomiieHHe cBera. OnTtuueckue
prOOPBHI.

IlonHoe BHyTpeHHEE oTpaxkeHue. Moneib CBeToBOAA.

HccnenoBanue CBONCTB M300pakeHUH B JIMH3aX.

Mopaenu MUKPOCKOIIA, TEJIECKOIIA.

Hab6mronenue narepdepeHImu ceera.

HaGmonenue nudpakinuu cBera.

Hab6mronenue qucnepcuu cBeTa.

[Tonyyenue crnekTpa ¢ MTOMOILBIO PU3MBI.

[Tomyyenue cekTpa ¢ TOMOIIBI0 TU(PPAKITMOHHONW PEIIETKH.

Hab6nronenue nonsipusaiiuu cBera.

Yuenuueckuii sxcnepumenm, 1abopamopvie pabomol

N3mepenne nokazaresns MpeoMIICHUs CTEKJIA.

HccnenoBanue cBONCTB N300pakeHUH B JIMH3AX.

Hab6nronenue qucnepcuu certa.

Pa3nen 6. OCHOBBI cTIeHAIBbHON TEOPHH OTHOCUTEIHLHOCTH
['panunbl MPUMEHUMOCTH KJIACCUYECKOW MeXaHUKH. llocTynarsl cnenuanbHON TEOpUHU
OTHOCUTEIBHOCTA: HWHBApPUAHTHOCTh MOJYJA CKOPOCTH CBeTa B BaKyyme, NPUHIUII
OTHOCUTEIBLHOCTH DHHIITEHHA.
OTHOCHUTEJIBHOCTh OTHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILICHUE JJINHBI.
DHeprusi U UMIYJIbC PEISITUBUCTCKON YACTHUIIBI.
CBs3b MACCHI C DHEPTUEH U UMITYJILCOM PEISITUBUCTCKON YaCTUIIBI. DHEPTHUSI TTOKOSI.

Paznen 7. KBanroBasi puszuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®otonbl. Popmyna [lnanka cBsi3u sHEpruM (HOTOHA C €r0 YAaCTOTON. DHEPrUst U UMIYJIbC
(dbotona.

OtkpeiTue u wuccinenoanue ¢orodpgexra. Ombitel A. I'. CroneroBa. 3aKkoHBI
dboroarddexra. YpaBuenne DitnmteitHa 1 horodddexra. «KpacHas rpanuna» Gororddexra.

JHasnenue cera. OnbiTel I1. H. JIeOenena.

XHWMHUYECKOE IEUCTBUE CBETA.

TexHuueckue ycTpoHCTBa M IMpaKTHYECKOe NPUMEHEHHUe: (OTO3IEMEHT, (POTOAATUHK,
COJIHEUHas OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®dotorpPexT Ha yCTaHOBKE C ITMHKOBOM TIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHET0 GoTo3ddekra.

CBeTOaHOI.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens aroma Tomcona. OmbiTel Pezepdopna mo paccesnuto o -uactuul. Ilmanerapnas
Mozenb atoma. [loctymatel bopa. U3nydenne u mornomieHne (GOTOHOB MpH MEPEXoje aroma ¢
OJIHOTO YpOBHSI SHEprum Ha Jpyrod. Buabsl cnekrtpoB. CrekTp ypoBHEH SHEprum aroma
BOJOpOAA.

Bonnoseie cBoiicTBa yactull. Boanel ne bpoinsa. KopryckynspHO-BOIHOBOM Tyalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JTyYEHUE.



TexHnueckue yCTpoiicTBa W TNPAKTUYECKOE IPUMEHEHHE: CHEKTPAJIbHBIM aHaIu3
(ciexTpockomn), 1a3ep, KBAHTOBBIA KOMIIBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopna.
Onpenenenvie JUIMHBI BOJIHBI JIa3epa.
Habmtoienne nuHelyaThIX CIEKTPOB U3ITYUECHHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, n1abopamopnvie pabomol
Hab6nronenue nuHeRyaToro crexTpa.
Tema 3. Amomnoe a0po
OKCHEpUMEHTBI,  JIOKa3bIBAIOLUE  CJIOXHOCTb  CcTpoeHus  sapa.  OTKpeITHE
paanoaktuBHOCTH. OnbITE Pezepdopaa nmo onpeneneHuo coctaBa pafuoakKTUBHOTO U3ITyYEHUS.
Caoiicta anb(a-, 6eta-, raMmma-u3IydeHus. BiusHue painoakTUBHOCTH Ha KHUBBIE OPTaHU3MBI.
OtkpeiTHe TpoToHa W HelTpoHa. Hykiomnas mogmens siapa ['eiizenOepra—liBaHeHKo.
3apsin sanpa. MaccoBoe uucio siapa. M30Torsl.
Anbda-pacniaz. DIEKTPOHHBIM W TMO3UTPOHHBIA OeTa-pacman. ['amma-w3nydeHue. 3akoH
PaaroOaKTUBHOIO pacnaja.
DHeprus CBA3U HYKJIOHOB B sifipe. Snepublie cuibl. JlegexT maccol siapa.
Snepusle peakuuu. JleneHue U CUHTES SIEp.
Anepupiii  peaktop. TepmosnepHbii cuHTe3. [IpoOaeMbl W MEPCHEKTHBBI  SACPHOU
SHEPreTUKU. JKOJIOIMUYECKHUE aCIIEKThI A/IEPHON S3HEPIETUKH.
DOnemeHTapHbIe YacTUllbl. OTKPBITHE TTO3UTPOHA.
MeTobl HaONIOAEHNS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.
@dyHIaMeHTalbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (hr3nueckoi KapTHHBI MHpA.
TexHuuyeckue ycTpoHCTBa M MPAaKTUYECKOE MPUMEHEHHUeE: J03UMETp, kamepa BuibcoHa,
SIIEPHBIA PeaKTop, aToMHasi Oomoa.
Jlemoncmpayuu
Cu€TurK HOHU3UPYIOIUX YACTHII.
Yuenuueckuu skcnepumenm, nabopamopmsie pabomuol
HccnenoBanue TpekoB 4acTuIl (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBI aCTPOHOMHUH M ACTPOPU3UKH

Otanbl  pa3BUTHS  acTpoHOMuUHU. [IpukimagHOoe W MHUPOBO33PEHYECKOE  3HAYEHUE
ACTPOHOMUH.

Bup 38é3aH0r0 Heba. Co3Be3ausi, spKue 3BE3/bI, IJIAaHEThI, UX BUAUMOE ABH)KECHUE.

Conneunas cuctema.

Comnuue. ConHeyHas akTUBHOCTh. Mcrounuk sHeprum CosHIa W 3BE31. 3BE3IbI, HX
OCHOBHBIC XapaKTEPUCTUKU. JlMarpamMma «CHEKTPaJbHBIA KJIACC — CBETHUMOCTBY». 3BE3bI
[JIABHOM TOCJIEAOBATENbHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» IJisi 3BE3] IJIABHOU
nocjiejoBaTeNbHOCTH. BHyTpeHHee cTpoeHne 3BE3N. CoBpeMEHHbIE MPEACTABICHUS O
MIPOUCXOKACHUH U 3BOToLMK COJIHLA U 3BE3T. DTalbl )KU3HU 3BE3.

Mnineunsiit [IyTs — Hama [Manaktuka. [Tonoxxenue u nmxenue Connna B ["anaktuke. Turbl
rajakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B A/1pax rajJakTHK.

Bceenennas. Pacummpenue Bceenennoil. 3akon XaO6ma. PasOeranue ramaktuk. Teopus
Bonwmioro B3peiBa. PennkroBoe u3nyyeHue.

Macmrabnas ctpykrypa Beenennoii. Metaranaktuka.

Hepeménnsie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnrooenus

HabmoieHust HeBOOPYKEHHBIM TJIa30M C UCHOIB30BAHUEM KOMIBIOTEPHBIX MPHIOKESHUN
JUTsL OTIPEJIeNICHUs TIOJIOKEHUSI HEOECHBIX 0OBbEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/AMSA
CeBepHOro noaymapus u ipkue 3BE3/IbI.



Habmtonenus B treneckon Jlynsl, mianet, Miteunoro Ilytu.

O06o0marnee NOBTOpeHUE

Ponp ¢u3Mkm U acTpOHOMHUM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIHUAILHOU U
3THYECKON cdepax [eATeIbHOCTH YeJIoBeKa, pojdb U MeCcTo (U3UKHM U acTPOHOMHUH B
COBPEMEHHOM HayyHOW KapTHMHE MHUpPaA, poOib (HU3UYECKOM Teopud B (HOPMHPOBAHUU
MpeicTaBIeHUH 0 (U3NUeCKOol KapTHUHE MUPA, MECTO (PU3UUECKON KapTUHBI MUpa B 00ILIEM Py
COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX IIPEACTABIECHUN O IPUPOJIE.

Me:xnpeamMeTHble CBSI3U

N3yuenne kypca ¢usuku 06azoBoro ypoBHS B 11 Kimacce OCYIIECTBIISETCS C y4ETOM
COJepXKATEIbHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MaTeMaTUKH, OWOJIOTHMH, XHMHH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemmuvie nousimus, CBS3aHHbIE C M3YYEHHEM METOJOB HAy4YHOI'O IO3HAHMSA:
sABJICHHE, HAy4YHbIM (pakt, rumoresa, Qusuueckas BeNWYMHA, 3aKOH, TEOpHs, HAOIIOICHUE,
JKCIIEPUMEHT, MOJEIUPOBAHUE, MOZEIIb, U3MEPECHHUE.

Mamemamuxa: pelieHUe CHCTEMbl ypaBHEHHMH, TPUTOHOMETpUYECKHE (YHKIUHU: CHHYC,
KOCHUHYC, TAHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHYECKOE TOXKIECTBO, BEKTOPBI M HX
MIPOEKIIMK Ha OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOW3BOJIHBIC 3JIEMEHTAPHBIX (DYHKITHIA,
MIPU3HAKH 10100 TPEYTOJIbHUKOB, ONpeesIeHIe IUIOMAAH IUIOCKUX (GUryp u oobéma te.

buonocusa: snekTpuyeckue SBIEHUS B XUBOW NpUpOJE, KOJeOAaTeNbHbIE ABMKEHUS B
KUBOW TNPUPOJE, ONTUYECKUE SIBICHUS B JKUBOM NPUPOJE, ACHCTBHE pajualii Ha >KHUBbIE
OpraHU3MBI.

Xumusa: CTpOEHHME aTOMOB M MOJIEKYJ, KPHUCTaUIMYECKas CTPYKTypa TBEPIBIX Tell,
MeXaHU3Mbl 00pa30BaHus KPUCTAIUIMUECKOM peIETKH, CIIEKTPaIbHbIN aHaIu3.

l'eoepaghusa: marHuTHBIE TOJIOCA 3€MJIM, 3aJI€KH MAarHUTHBIX pyH, HOTOCHEMKA 3eMHON
MIOBEPXHOCTH, MPEJCKAa3aHUE 3EMIIETPSICEHUH.

Texnonozus: MTUHUMA DJIEKTPOIIEpPENay, TEHEPATOP INEPEMEHHOI0 TOKA, 3JIEKTPOJBUTATEID,
WHAYKIMOHHAsT TeYb, pajaap, paAuoONpUEMHHK, TEJIeBH30p, aHTeHHa, TenedoH, CBY-meus,
MIPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHas OaTapes.



INJTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA IMPOI'PAMMBI IO ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenne ydeOHoro mpenmera «®dusmka» Ha ypoBHE CpelHEro oO0mero oOpa3oBaHUS
(6a30BBIli  YpOBEHB) JIOJDKHO  O0OECNEYUTh  JOCTHKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MCTANMPCIMETHBIX U MMPEIMETHBIX 06p330BaTeHBHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS yueOHoro mpeamera «DHU3UKa» JOIKHBI OTpakaTh
TOTOBHOCTb U CIIOCOOHOCTH OOYYAIOLIMXCSl PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOM BHYTpEHHEH
MO3UIUEN JUMYHOCTH, CHUCTEMOW IIEHHOCTHBIX OpHMEHTAllMi, TIMO3UTUBHBIX BHYTPEHHHUX
yOeXKIeHUH, COOTBETCTBYIOLUIUX TPAAUIMOHHBIM LIEHHOCTSIM POCCHHCKOro  0OIIecTBa,
paciMpeHue >KU3HEHHOTO OIbITa M OIbITa AESTENbHOCTH B IMPOLECCE pean3allid OCHOBHBIX
HaIIpaBJICHUH BOCIIMTATEIbHOMN JESITEIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh  TPAXKAAHCKOM MO3MLIMH  OOy4aromerocs Kak aKTUBHOTO H
OTBETCTBEHHOI'0 WIEHA POCCUHCKOro 00IIeCTBa;

NPUHATHE TPAAULIMOHHBIX OOILIEUEIOBECUYECKUX T'YMAHUCTHUECKUX M JI€MOKPATHYECKHX
IIEHHOCTEMH;

TOTOBHOCTb BECTH COBMECTHYIO JESATEIHOCTh B HMHTEPECax TIpa)KIaHCKOro OOIIecTBa,
y4acTBOBaTh B CAMOYIPABJICHUU B 00pa30BaTeIbHON OpraHu3alyu;

YMEHHME B3aUMOJCHCTBOBATh C COLUAJIBHBIMM HHCTUTYTAMM B COOTBETCTBUU C UX
(GyHKLIUSAMU U Ha3HAYEHUEM;

TOTOBHOCTb K T'YMaHUTapHOW U BOJIOHTEPCKOU NEATEIbHOCTH;

2) NaTPpHOTHYECKOI0 BOCTINTAHUS:

c(OPMHPOBAHHOCTH POCCUHCKOM I'PpaTaHCKOW MIEHTHYHOCTH, TaTPUOTU3MA;

LIEHHOCTHOE OTHOIIECHHE K TOCYAAPCTBEHHBIM CHMBOJIAM, AOCTMXKCHHAM POCCHUCKHX
y4E€HBIX B 00J1aCTH (PU3UKU M TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCITUTAHMS:

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'0 CO3HAHUS, ITUUECKOTO TIOBEJICHUS;

CHOCOOHOCTh OLIEHMBATh CUTYallMIO0 U MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSCh
Ha MOPaJIbHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHCJIE B AESTEIILHOCTH YUEHOT0;

0CO3HaHME JIMYHOI'0 BKJIa/Ja B IOCTPOEHUE YCTOWYMBOIO OYAYILEro;

4) 3CTETHYECKOr0 BOCIIUTAHUSA:

JCTETUUYECKOE OTHOLIEHUE K MUPY, BKIIIOYasl 3CTETUKY HayYHOTO TBOPYECTBA, MPUCYILIETO
¢u3nveckoit HayKe;

5) TpyoBOro BocHUTAHMS:

HUHTEpEeC K pa3auyHbiM cdepaM MpodecCHOHATbHON JeATENIbHOCTH, B TOM 4YHCIIE
CBSI3aHHBIM C (U3UKOW M TEXHUKOH, YMEHHME COBEpIIaTh OCO3HAHHBIM BbIOOp Oyaylei
npodeccur u peanr3oBbIBaTh COOCTBEHHBIE KU3HEHHbBIE TIAHBI;

TOTOBHOCTb U CIIOCOOHOCTh K 0Opa30BaHHUIO M caMOOOpa30BaHUIO B 00JacTH (U3MKU Ha
MPOTS)KEHUH BCEH JKU3HU;

6) IK0JIOrHYEeCKOro BOCIIUTAHUA:

c(OpPMUPOBAHHOCTh 3KOJIOTHYECKOW KYJIBTYphl, OCO3HAaHUE TJ00aJbHOrO Xapakrepa
HKOJIOTUYECKUX MPOOIIeM;

IJJAHUPOBAHUE M OCYLIECTBICHUE JEUCTBUI B OKPYXKAIOIIEW CpeAe Ha OCHOBE 3HAHMS
L[eJIe¥ yCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacHIMpeHue OIbITa JEATEeIbHOCTH HKOJIOTMYECKON HamnpaBJI€HHOCTH Ha OCHOBE
UMEIOIINXCS 3HaHUH 110 PU3HKe;



7) HEHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BuTHs (pU3MUECKON HAYKH;

OCO3HAHWE IIEHHOCTH HAYYHOU JEATETHLHOCTH, TOTOBHOCTH B TIpoOIlecCe U3ydeHUsT (PU3UKH
OCYILIECTBJISITh MPOECKTHYIO U HUCCIIEI0BATENBCKYIO IEATEIbHOCTh HHANBUYAJILHO U B TPYIIIE.

METAIIPEJMETHBIE PE3YJIbTATbHI

Io3naBaTenbHBIE YHUBeEPcAJIbHbIE YUeOHbIE 1eHCTBUS
basoBble Jiornyeckue 1efcTBUs:

CaMOCTOSITENIbHO (popMynHpoBaTh M aKTyaJU3UpoOBaTh MpoOJIeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIpEAEIIATH 1eNIN AeSITeIbHOCTH, 3a]1aBaTh MapaMeTPbl U KPUTEPUU UX JTOCTHKEHHUS;

BBISIBJISTH 3aKOHOMEPHOCTH U MIPOTHBOPEUHS B paCCMATPUBAEMBIX (DU3HUECKUX SIBIICHUSX;

paspabaTbIBaTh IUIaH peUIeHHs MPOOIeMbl ¢ YIETOM aHaIM3a UMEIOIIUXCSI MaTepUalbHbBIX
Y HEMaTepHUaJIbHBIX PECYPCOB;

BHOCHUTb KOPPEKTHBBI B AESITEIbHOCTb, OLEHUBATH COOTBETCTBHE PE3YyJIbTATOB IIEIISAM,
OIICHUBATh PUCKHU MOCJIEACTBUI IESITEIILHOCTH;

KOOPJIUHUPOBATh M BBINOJIHATH PA0OTy B YCIOBHSIX pPEAIbHOTO, BUPTYAIBHOTO U
KOMOWHHPOBAHHOTO B3aUMOJICHCTBUS;

pa3BUBATh KPEaTUBHOE MBIIIJICHUE MPU PEUICHUH )KU3HEHHBIX POOIIEM.

Ba3oBble uccienoBaTe/bCKue AeiCTBUA:

BJIa/IeTh HAYYHOW TEPMHUHOJIOTHEW, KIIOYEBHIMU TMOHATUSMU U METOoAamMH (PH3NYecKon
HayKU;

BJIa/IeTh HaBBIKAMHU Y4eOHO-MCCIIEAOBATEIbCKON U MPOEKTHON NeATeThHOCTH B 00JacTH
(U3HUKHU, CHOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY TTOMCKY METOJIOB PEIICHHUS 33134
(bU3MUECKOro coaepKaHusl, MPUMEHEHHUIO Pa3INYHBIX METOI0B TTO3HAHMS;

BJIAJIETh BHUAAMH JCATEILHOCTH TIO TOJYYCHHIO HOBOTO 3HAHHUSA, €r0 HUHTEPIpETaluH,
npeoOpa3oBaHUI0 M TPUMEHEHUI0 B PA3IMYHBIX YUEOHBIX CHUTyallUsX, B TOM YHCIE MPHU
CO3/IJaHUU y4EOHBIX MTPOCKTOB B 00J1aCTH (DU3UKH,

BBISIBJIATh MPUYMHHO-CIIC/ICTBEHHBIE CBSI3M M aKTyaJIU3UPOBATh 3aJadyy, BBIIBHUIATh
TUNOTe3y €€ peIIeHHs, HaXOJUTh apryMEHThl Ui JI0Ka3aTeIbCTBA CBOUX YTBEPXKICHHM,
3a/1aBaTh NapaMeTpPbl U KPUTEPUH PELICHUS;

aHAJTM3UPOBATh TIOJIYYCHHBIE B XOJ€ pEHICHUS 3aJaud pPe3yibTaThl, KPUTHUUYECKH
OLICHUBATh UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBUSX;

CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIE 33/Jaud B 0Opa30BaTEIHHOW MESITEIBHOCTH, B
TOM YHCJIC TIPH U3YYCHUU (DU3ZHKY;

JaBaTh OLIEHKY HOBBIM CUTYAIlUsIM, OLICHUBATh PUOOPETEHHBIH OIBIT;

YMETb MEPEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00JIaCTh KU3HEACITSILHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJICU, IIPEAJIaraTh OPUTrHHATbHBIE MOAXObI U PEIICHUS;

CTaBUTH MPOOJIEMBI U 3a]a4H, T0IyCKAIOIINE albTepHATUBHBIC PEILICHUS.

Padora ¢ nnopmanmeii:

BJIaJIETh HaBBIKAMH MMOJydyeHUs] UH(OpMannu (GU3NYECKOrO COAEPKAHMUS U3 HCTOUHHUKOB
pa3HBIX THIOB, CaMOCTOSITEIBHO OCYIIECTBIATH MOMCK, AaHalIW3, CHUCTEMATU3alMI0 |
MHTEPIIpETANIO HHPOPMAIK Pa3IUYHbIX BUIOB U (HOPM IMpeICTaBICHUS;

OIICHUBAThH JOCTOBEPHOCTH HHPOpPMAIIHH;

HCIIOJIb30BaTh CpEACTBAa HMH(POPMAIMOHHBIX M KOMMYHHUKAIIMOHHBIX TEXHOJOTUH B
pEIICHNH KOTHUTUBHBIX, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a/lad C COOJIOJCHHEM
TpeOOBaHUIl SPrOHOMHKH, TEXHUKH 0€30MacHOCTH, TUTUEHBI, pecypcocOepexeHusl, MPaBoOBbIX U
ATUYECKUX HOPM, HOPM HUH(DOPMAIIMOHHOW O€30IaCHOCTH;



CO3/1aBaTh TEKCThl (PU3UYECKOI0 COACP)KaHUS B pa3IM4YHbIX (opmMaTax ¢ Y4ETOM
Ha3HaueHus: HHopManmMu U 1ENeBOM ayAUTOpUH, BBHIOMpas ONTUMaJbHYIO (GopMy
IIPEICTABIEHUS U BU3yaIU3al1u.

KoMMyHuKaTHBHBIC yHUBepcalbHbIe y4eOHbIC ICHCTBHUSA:

OCYIIECTBIISATH OOIICHHE HA YpOKaX (PU3UKHU U BO BHEYPOUHOI 1eATEIbHOCTH;

pacro3HaBaTh MPEINOCHUTKA KOHMINKTHBIX CUTYAIlM U CMATYATh KOH(IUKTHI;

pa3BEPHYTO M JIOTMYHO HU3JAaraTb CBOIO TOYKY 3pPEHUSI C HCIOIb30BAHHEM SI3BIKOBBIX
CPEJICTB;

MMOHUMATh U UCTIOJIB30BaTh MPEUMYIIECTBA KOMAaHAHON U MHIUBUIYATbHON pabOTHI;

BBIOMpPATh TEMAaTHUKy M METOJbI COBMECTHBIX ICHCTBUU C y4ETOM OOIIMX HHTEPECOB U
BO3MOXKHOCTEH Ka)KJI0T0 4IeHa KOJUIEKTHBA;

MPUHUMATh LEJIM COBMECTHOM JIESITENbHOCTH, OPraHHU30BbIBaTH M KOOPJIWHUPOBATH
JNEUCTBUS MO €€ JOCTH)KEHMIO: COCTaBJATh IUIAH JCWCTBUH, paclpeleNiaTh pold C Y4ETOM
MHEHUH Y4aCTHHUKOB, 00CYXJ1aTh pe3y/IbTaThl COBMECTHOM pabOTHI;

OLIEHUBATh Ka4eCTBO CBOETO BKJAJa U KaKIOr0 YYaCTHHKA KOMaHJbl B OOLIUI pe3ysibTaT
10 pa3pabOTaHHBIM KPUTEPUSIM;

IIpeaaraTb HOBBIE INPOEKTHI, OLEHUBATh WIEU C TMO3MIMHA HOBM3HBI, OPUTHMHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBIATh IIO3UTUBHOE CTPATETMYECKOE TIOBEJIEHUE B PA3NIMUYHBIX CUTYalHsX,
MIPOSABIISATH TBOPUECTBO U BOOOpaXKEHHE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIe yHHMBepPCcAJIbHbIE YUeOHbIE 1elCTBHS
Camoopranu3anus:
CaMOCTOSITENIbHO OCYIIECTBIISTh TMO3HABATENBHYIO ACSITENBHOCTh B 00JacTh (PU3MKHU U
ACTPOHOMHH, BBISIBJIATH ITPOOJIEMBI, CTABUTh U JOPMYTUPOBATH COOCTBEHHBIC 33/1a4H,
CaMOCTOSITEJIBHO COCTABJISITh IUIAH PELICHUs PAcYE€THBIX M KAueCTBEHHBIX 3a7ad, IUIaH
BBITIOJTHCHUSI MPAKTUYCCKOW pPaboOTBl ¢ y4ETOM UMEIONIMXCA PECYPCOB, COOCTBEHHBIX
BO3MO>XHOCTEH U MPEANIOYTEHNN;
JIaBaTh OIEHKY HOBBIM CHUTYaIIHSIM;
paciupsaTh paMKH y4eOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MPEOYTEHU;
JejaTh OCO3HAHHBIA BBHIOOp, apTyMEHTHPOBATH €r0, OpaTh Ha ceOsl OTBETCTBEHHOCTH 3a
peLIeHHE;
OIICHUBATH IPUOOPETEHHBIN OIIBIT;
crocoOCTBOBaTh (HhOPMHPOBAHUIO U TPOSBICHHUIO OJPYAULIUA B 001acTH (U3HKH,
TOCTOSTHHO TTOBBIIIATH CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOIIHOHAJIbHBIH HHTEJJIEKT:
J1aBaTh OLICHKY HOBBIM CHUTyalUsIM, BHOCUTb KOPPEKTHBBI B JI€ATEIIBHOCTh, OLICHUBATh
COOTBETCTBUE PE3YJIbTATOB LEISAM;
BJIaJIeTh HAaBBIKAMU [M03HABATEIbHON pediekcur KaKk OCO3HAHHUS COBEPIIAEMbIX ACWCTBUN
Y MBICJIUTEJIbHBIX MPOIIECCOB, UX PE3YIHTATOB U OCHOBAHUK;
HCIIOJIb30BaTh MPUEMBI peIeKCUU IS OLIEHKH CUTYallud, BbIOOpa BEPHOTO PEIICHUS;
YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IPUHUMATh PEILICHUS 10 UX CHIXKEHHUIO;
[IPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX IIPU aHATIU3€ PE3YJIbTATOB JEATEIbHOCTH;
MIPUHUMATH Ce0s1, IOHUMAasi CBOU HEJOCTATKU M JOCTOMHCTBA;
MIPUHUMATh MOTUBBI U ApTYMEHTBI APYIUX MPU aHAJIU3€ PE3YJITATOB JEATEIbHOCTH;
MPU3HABATh CBOE MPABO U MPABO JAPYTUX HA OLIMOKH.
B npouiecce nocTrkeHs TMYHOCTHBIX Pe3yIbTaTOB OCBOCHHUS MMPOTrPaMMBbI IO (pU3MKeE 1JIs
YPOBHSI CPEAHETO OOIIEro 00pa3oBaHUs Yy OOYYAIONIMXCs COBEPIICHCTBYETCS dMOIMOHATBHBIN
MHTEJJIEKT, Mpenoaraiomui copMUpOBaHHOCTD:



CaMOCO3HaHUs, BKIIIOYAIOIIETO0 CIIOCOOHOCTh MOHUMATh CBOE SMOIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS PAa3BUTHSI COOCTBEHHON AYMOIMOHAIBHOU c(ephl, ObITh YBEPEHHBIM B cele;

caMOperyJIupOBaHuUs, BKJIFOYAIOIIETO CaMOKOHTPOJIb, yMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHHE, CIOCOOHOCTh aJalnTUPOBATBCA K DMOIMOHATBLHBIM
W3MEHEHUSIM U TIPOSBISATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIOYAIOMICH CTpEMJICHHE K JOCTIDKCHHIO IIEIH M YCIEXy,
ONTHUMU3M, UHULIMATUBHOCTb, YMEHHUE JEHCTBOBATh UCXO/ISl U3 CBOMX BO3MOXKHOCTEH;

SMMATHH, BKIIOYAIOLIEH CIOCOOHOCTh MOHMMATh 3MOLMOHAIBHOE COCTOSIHHE APYTHUX,
YUUTBIBATH €T0 MPU OCYIIECTBICHUU OOIIEHHS], CHOCOOHOCTh K COUYBCTBHUIO U COMEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIIOYAIOLIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIIEHUS C APYTUMU
JOBMU, 3200TUTHCSI, IPOSIBIISATH UHTEPEC M pa3pemiaTh KOHQIUKTHL

INPEIMETHBIE PE3YJIBTATHI

K konny oOyuenust B 10 ki1acce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJIKHbI
oTpaXkaTh C(HOPMUPOBAHHOCTD y OOYUAIOIIMXCS YMEHUI:

JI€MOHCTPUPOBATh HA MpPUMEpPaxX pojib U MecTO (GU3UKU B (OPMHUPOBAHUU COBPEMEHHOM
HAay4YHOM KapTUHBI MHpA, B Pa3BUTUU COBPEMEHHOM TEXHUKU M TE€XHOJIOTMH, B IPAKTHYECKOU
NEATENBHOCTH JIIOEH;

YYUTBIBATh TPAHMULBI NPUMEHEHUS H3YyYCHHBIX (DU3MUYECKHUX MOJENel: MaTepHalibHas
TOYKa, MHEpIHaJbHasl cucTeMa OTcuéra, aOCOJIIOTHO TBEPAOE TENO, UAEANbHBIM ra3, MOJEIn
CTPOEHHMsI Ta30B, KUIAKOCTEH M TBEPABIX TEJI, TOUCUHBIM DJIEKTPUYECKUHN 3aps] IIPU pPELICHUU
¢bu3nyeckux 3a1ay;

pacrio3HaBaTh (U3MYECKUE SBIEHUS (MPOLIECCHh) M OOBSICHATh WX HAa OCHOBE 3aKOHOB
MEXAHUKH, MOJIEKYISPHO-KNHETUUYECKOW TEOpUU CTPOEHUS BELIECTBA M DJIEKTPOAUHAMMKHU:
PaBHOMEPHOE M pAaBHOYCKOPEHHOE NPSIMOJIMHEHHOE MABM)KEHHE, CBOOOJHOE MajeHUE Tedl,
JBIDKEHUE 110 OKPYXXHOCTH, MHEpLMs, B3auMojelcTBue Ten, aupdys3us, OpoyHOBCKOe
JBUKEHHE, CTPOCHHUE MXUAKOCTEH M TBEPABIX TN, MU3MEHEHHE 00bEMA TeNl MpH HarpeBaHUU
(oxJaxIeHUM), TEIIOBOE paBHOBECHE, UCHApEeHHe, KOHIEH Calus, MIaBlIeHHEe, KpUCTaJUIU3a1us,
KHUIIEHUE, BIAXKHOCTh BO3/1yXa, IOBBINIEHUE JABJICHUS Ia3a IPU €r0 HAarpeBaHUU B 3aKPBITOM
COCyle, CBA3b MEXIYy IapaMeTpaMu COCTOSHMS Ta3a B H30IpPOLECCaX, JJICKTPU3aLUsS Tell,
B3aMMOJICCTBHE 3apsJIOB;

OIUCHIBATh MEXAHUYECKOE JIBUKECHUE, HCIOJB3Ys (PM3UUYECKHUE BEJIWYMHBI: KOOPIMHATA,
IIyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHUE, Macca Tela, CUia, UMIYJIbC Tejla, KMHETHYeCKas
SHEprus, MOTEHIMAIbHAas JHEPrusi, MexXaHudeckas paboTa, MEXaHWYecKas MOIIHOCTb;, HpHU
ONMCAaHUU TPAaBWIBHO TPaKTOBaThb (U3MUECKUH CMBICH HCHOJb3YEMbIX BEJIMYMH, HX
0003HAUEHUs U €IMHHULIBI, HAXOAUTh (OPMYJIbI, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIIMUUHY
C IpYrUMH BEJINYMHAMY,

ONMCBHIBATh H3YYCHHBIC TEIUIOBBIC CBOWMCTBA TEJI M TEIUIOBBIC SIBJICHMS, HCIOJb3Ys
¢Gusnyeckue BeIMYMHBL: JIABJICHHUE Ta3a, TemIeparypa, CpelHsAs KHHETHUYecKas SHEprus
Xa0THYECKOr0 JABWKCHUS MOJIEKYJ, CPEIHEKBAJApaTU4YHAsi CKOPOCTb MOJIEKYJ, KOJIMYECTBO
TEIUIOThI, BHYTPEHHsISI dHEprus, padora rasa, KodQQUIHEHT IOJE3HOr0 NEHCTBUS TEIUIOBOIO
JIBUTATEJIS; IPU ONMCAHUM MIPABUIBHO TPAKTOBATH (PU3UUYECKHI CMBICI MCIIOJIB3YEMbIX BEIUYHH,
ux o0O0O3HAueHWss W E€OUHMIBI, HAaXOAUTh (OPMyJbl, CBA3BIBAIOLIME AAHHYIO (DU3HYECKYIO
BEJIMYHHY C JPYTUMHU BEITUUYUHAM;

OIHUCHIBATh M3YYCHHBIC JJIEKTPUYECKUE CBOWMCTBA BEILECTBA WM DIJIEKTPUYECKHUE SIBICHUS
(mporieccsl), UCTONB3Ys (U3NUECKUE BEJIMUMHBL: HJIEKTPUUYECKUH 3apsij, AJIEKTpUYEecKoe TOoJe,
HaIpsDKEHHOCTh  ITOJIA, IOTCHIMAN, Pa3HOCTb IIOTEHLHUANOB; IIPH OINHCAaHWUU IPaBUIIBHO
TPAaKTOBaTh (DU3UYECKUA CMBICT HCIOJIB3YEMbIX BEJIWYMH, UX OOO3HAUCHHUS W EAMHUIIBL
yKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C JPYTUMH BEJIUUYNHAMY;



aHaTU3UpPOBaTh (PU3MYECKHE MPOLECCHl U SIBJICHUS, MCIONB3Ys (pU3MUYECKUE 3aKOHBI U
NPUHIMUIBEL: 3aKOH BceMupHoro tarorenus, I, II m III 3akoner HbroTOHA, 3aKO0H COXpaHEHHS
MEXaHUYECKON 3HEPIUHU, 3aKOH COXPAaHEHUS! UMITYJIbCA, IPUHLUII CYNEPIO3ULIUN CUJI, TPUHLIUII
paBHOMpPaBUS MHEPLUAIBHBIX CUCTEM OTCYETA, MOJIEKYISIPHO-KUHETUYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BbI€ 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HHEPIMM TEIUIOBOTO JBHKECHHS
MOJIEKYJ1 C aOCOJIFOTHOM TeMIepaTypoil, MepBbIi 3aKOH TEPMOAMHAMUKH, 3aKOH COXpPaHEHUs
AJIEKTPUUYECKOr0 3apsiia, 3akoH KynoHa, Mpu 3TOM pa3inyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MaTeMaTHYECKOE BbIPa)KEHUE U YCIIOBUS (IPaHULIbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE NPUHLIUIIBI JICHCTBUS MAIIMH, TPUOOPOB M TEXHUYECKHX YCTPOMCTB;
pa3nuuaTh ycaoBUsA UX O€30I1aCHOTO MCIIOIb30BAHUS B IIOBCEAHEBHOM KU3HM,

BBIMOJIHATh SKCIEPUMEHTHI T10 HCCIIEOBAHUIO (PU3UYECKUX SBJICHUH M TPOIECCOB C
UCIOJb30BAHUEM MPSIMBIX M  KOCBEHHBIX HW3MEpPEHUH, HpuU 3TOM  (HOPMYIHPOBAThH
npobnemMy/3ajady M TUIOTE3y Y4eOHOro OSKCIIEpUMEHTa, coOupaTh yCTAaHOBKY U3
MIPEI0KEHHOT0 000pY0BaHUs, IPOBOIUTH ONBIT U (POPMYIHPOBATH BBHIBOJIBI;

OCYIIECTBIISAT TpPSIMbIE W KOCBEHHBIE H3MEPEHHs (PU3MUECKUX BEIWYHH, IMPH ITOM
BBIOMpPATh ONTUMAJIbHBIM CHOCOO H3MEPEHUs M HCIOJIb30BAaTh HM3BECTHBIE METOJbl OLEHKHU
MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBAaTh 3aBUCHUMOCTH MEXIy (U3MUECKUMHM BEIMYMHAMM C HCIOJIb30BAHUEM
OpSMBIX HM3MEPEHHUH, MpH STOM KOHCTPYHUPOBATh YCTAHOBKY, (DUKCHPOBATH pE3yNIbTaThl
NOJY4YEHHOW 3aBUCUMOCTH (U3NYECKHUX BEJIWYMH B BHJIE TaOJMIl U I'paUKOB, J1e1aTh BbIBOABI
10 pe3yabTaTaM UCCIIEA0BAHNUS;

cobmoaaTh IpaBuia 0€30MacHOro TpyJda NpU NPOBEJCHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OIKCIEPUMEHTa, Y4eOHO-MCCIEAOBATEILCKOM W TMPOEKTHOW JIEATEIIbHOCTH C
UCIIOJIb30BAaHUEM U3MEPHUTENIbHBIX YCTPOMCTB U 1TaOOPaTOPHOI'0 000PYA0BaHMS,

pemath pacu€THblE 3aJayd C SBHO 3aJaHHOM (U3MYECKON MOJENblo, HCIOJIb3Ys
¢u3nyeckye 3aKOHbI U MPUHLIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a/a4M BBIOUpPATh (PU3HUECKYIO
MOJIeNb, BBIACNATH (U3NYECKHE BEIMYUHBI M (OPMYIBI, HEOOXOAMMBIE IS €€ pelIeHHS,
HPOBOJUTH PACUYETHI U OLIEHUBATh PEATLHOCTH MOJIyYEHHOTO 3HaUeHUs (PU3HMUECKON BEIUYHHBI,

pemath KayeCTBEHHbIE 3aJauyM: BHICTPAWBATH JIOTMUECKH HENPOTHUBOPEUUBYIO IIEMOYKY
paccyXAeHul ¢ Onopoil Ha N3yYeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH U (PU3HUECKUE SIBICHMUS;

WCIIOJIb30BaTh IMPU PpELIEHUH Y4YeOHBIX 3aJad COBPEMEHHblE HH()OpPMAIMOHHBIE
TEXHOJIOTUM JUI TNOUCKA, CTPYKTYPUPOBAHHWS, MHTEPIPETALMH U IPEICTaBICHUS Y4eOHOH u
Hay4YHO-MOMYJISIPHOM HMH(QOpPMAIMK, IOJYYEHHON W3 pa3IUYHbIX HCTOYHUKOB, KPUTUYECKU
aHaJIM3UPOBATh MOJy4aeMyro HH(OpPMAIHIO;

MIPUBOJUTH NMPUMEPHI BKJIa/Ja POCCUNUCKUX U 3apyOekKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH, 00ObSICHEHHUE MPOLIECCOB OKPYXAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHl;

HCIIOJIb30BAaTh TEOPETHUECKHE 3HAHMUA 10 (PU3UKE B TOBCEIHEBHOW KHU3HU IS
obecrieueHHs 6€30MaCHOCTH MPU OOPAIEHUH C TPUOOPAMH U TEXHUUECKUMH YCTPOUCTBAMH, JJIS
COXPaHEHMsI 3/10POBbsl U COOJIIOJICHUSI HOPM KOJIOTUYECKOT0 ITOBEICHUS B OKPYKaIOLIEH cpele;

paboTath B IpyIIe C BHITOJHEHUEM PA3JIMYHBIX COLUANIBHBIX POJICH, IUIAHUPOBATh paboTy
IPYyNIBl, PALMOHAIBHO pACHpeNeiiaTh OOA3aHHOCTH W  IUIAHUPOBAaTh JIEATENIBHOCTh B
HECTaHJApPTHBIX CUTYalUsAX, aJl€KBaTHO OLIEHMBATh BKJIAJ KaXI0I'O U3 YYaCTHUKOB T'PYIIIbI B
pelIeHre paccMaTpUBaeMon poOIEMBI.

K xonny oOyuenust B 11 Kiacce mpeaMeTHble pe3yabTaThl HA 0a30BOM YPOBHE JOJKHBI
OTpaXkaTb C(HOPMUPOBAHHOCTH Y OOYJAFOIITUXCS YMECHHM:

JIEMOHCTPUPOBATh HA MpPUMeEpax poyib U MecTO (U3UKU B (POPMHUPOBAHUU COBPEMEHHOM
HAy4YHON KapTUHBI MHPA, B PA3BUTHM COBPEMEHHOW TEXHHKHU U TEXHOJOTHH, B MPAKTUYECKON
JeSITETLHOCTH JIF0/IeH, IEJIOCTHOCTD U €IMHCTBO (PM3MUECKOM KapTUHBI MUPA;

YUUTBIBATh TI'PAHMLBl TNPUMEHEHUS W3YYEHHbIX (U3UUYECKUX MOJENIeH: TOYEeUHBbIN
INEKTPUYECKUN 3apsij, Jyd CBETa, TOYEYHBbIH HCTOYHUK CBETA, SJAEpHas MOJEIb aToMa,
HYKJIOHHasi MOZIeJIb aTOMHOTO s1/ipa MU pelieHUH GU3NYECKUX 3a/1aY;



pacno3HaBaTh (PU3MYECKUE SBICHUS (TPOIECCH) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
AJIEKTPOIMHAMHUKNA M KBAaHTOBOW (DM3HMKHU: AJIEKTPUUECKAsT MPOBOIUMOCTH, TEIIOBOE, CBETOBOE,
XMMHYECKOe, MAarHUTHOE JEHCTBHS TOKa, B3aMMOJCHCTBHE MArHUTOB, JJICKTPOMArHUTHAs
WHIYKIMSA, JCHCTBHE MArHUTHOTO TOJS Ha TPOBOAHUK C TOKOM W JABWXKYIIUWCA 3aps,
AIEKTPOMArHUTHBIC KOJICOAHHS M BOJIHBI, MPSMOJIMHEHHOE pacIpOCTpaHEHUE CBETa, OTPAKEHUE,
npenoMiieHne, uWHTepepeHnus, AUPPaKIus ¢ TOJSIpU3aAIUs  CBETa, JUCHIEPCHUS CBETA,
dotoanexTpudeckuit 3pdext (hororddekr), cBeToBOE AaBlICHNE, BOSHUKHOBEHHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJOpO/la, €CTECTBEHHAs! U UCKYCCTBEHHAs paIuOAKTUBHOCTb;

OMUCHIBaTh M3YyYEHHBIE CBOICTBA BEUIECTBA (DJIEKTPUUYECKHE, MAarHUTHBIC, ONTHYECKUE,
ANEKTPUYECKYIO MTPOBOJUMOCTh PA3IMYHBIX CPENI) M AJIEKTPOMATHUTHBIE SIBICHMS (TPOILIECCHI),
UCTIONB3Ysl (U3MUYECKHE BEIUYMHBI: DICKTPUUSCKHN 3apsi, CHUJIa TOKa, OJIIEKTPUIECKOE
HaMpsHKeHUe, JIEKTPUUYECKOe COMPOTHUBIIEHUE, PA3HOCTh OTEHIIMAIOB, JIEKTPOABIKYIIAs CUIIA,
paboTa TOKa, MHIYKIMS MarHUTHOTO Mmojs, cuia Ammnepa, cuwia JlopeHla, MHIYKTUBHOCTD
KaTYIIKH, SHEPTUsl JIEKTPUYECKOrO0 W MArHUTHOTO TOJIeH, MepuoA MU YacToTa KosieOaHui B
KoJje0aTeTbHOM KOHTYpE, 3aps/l U CHJIa TOKa B MPOIECCE TAPMOHUYECKHX SJICKTPOMArHUTHBIX
KojeOaHui, (QOKycHOE pacCTOsHME W ONTHYECKasl CWiIa JIMH3BI, NMPU OMHCAHUU TMPABUIBHO
TPAKTOBAaTh (DU3MYECKHA CMBICT HCIIOJIB3yeMbIX BEIWYMH, WX OOO3HAYCHHS W CIUHUIIBI,
yKa3bIBaTh (OPMYJIbL, CBA3BIBAIOIINE JAHHYIO (U3UUYECKYIO BEIMYUHY C APYTUMHU BETUUYUHAMU;

OIMKCHIBATh W3YYCHHBIC KBAaHTOBBIC SIBJICHHS W TPOIECCHI, HCIONB3Ys (U3HUECKHE
BEJIMUMHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJHBI M YacTOTa CBETa, SHEPrus W
UMITyIC  (OTOHA, TMEPUOJ| TOJypacmaaa, dHEPrus CBSA3M ATOMHBIX SIep, TpPU OIMHCAHUU
MPaBWJIBHO TPAKTOBAaTh (U3UYECKUN CMBICI HCHOJIB3YEMbIX BEIMYMH, WX OOO3HAa4YeHUS U
SIVHHMIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIONINC TAHHYIO (U3HUYECKYIO BEIMYHHY C JIPYTHMH
BEJIMUMHAMU, BBIYUCIIATH 3HaUCHUE (PU3NUECKON BETUYHHBI,

aHAJTM3UPOBATh (PU3UUYECKUE TPOIECCHl U SIBIICHUS, UCTONB3Ys (DU3NYECKUE 3aKOHBI U
OpUHIMIBE: 3akoH OMa, 3aKOHBI TOCHEAOBATEIBHOTO U MapaieIbHOTO COCAMHECHHUS
NPOBOJHUKOB, 3akoH Jlkoyns—JleHna, 3aKkOH 3JIEKTPOMAarHUTHOW  WHIYKIMH, 3aKOH
MPSIMOJIMHEHOTO PACIPOCTPAHEHUs CBETa, 3aKOHBI OTPAKEHUS CBETA, 3aKOHBI MPETOMIICHUS
CBETa, ypaBHEHHE OUWHIITeWHA I (GoTodPdeKTa, 3aKOH COXPAHCHUS DJHEPIHH, 3aKOH
COXpAaHEHHMS HMIIYyJbCa, 3aKOH COXpaHEHHsI SJCKTPHUUECKOro 3apsia, 3aKOH COXpPaHEHUS
MaccoBOr0 YHCIa, MOCTyaaThl bopa, 3aKOH pajlOaKTUBHOIO pacnaja, MpU 3TOM pPa3inyaTh
CIIOBECHYIO (DOpPMYIHPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAXKCHHE W YCJIOBUS (TpaHUIIBL,
00JacTH) IPUMEHUMOCTH;

OTIpEACNATh HAMpPaBIEHHWE BEKTOpPA MHIYKIUH MArHUTHOTO TOJS MPOBOJHUKA C TOKOM,
cuiibl Amriepa u cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH H300pakeHHe, CO3/1aBae€MOe TUIOCKUM 3€pPKajioM, TOHKOH JIMH30M;

BBITIOJIHSTh OKCIEPUMEHTHI T10 HMCCIICIOBAHUIO (U3MYECKUX SIBJICHUH M TPOIECCOB C
WCTIOJIb30BAHUEM  TPSIMBIX U KOCBEHHBIX H3MEPEHUH: mpu 3TOM  (GOpMyIupoBaTh
npobieMy/3ajady W TUIOTE3y Y4eOHOTO DJKCIIEPUMEHTa, CcoOupaTh YCTAaHOBKY W3
MIPETI0KEHHOTO 000PYIO0BAHHUS, TPOBOAUTH OMBIT  (POPMYITUPOBATEH BHIBOIBI,

OCYIIECTBIISITh MpPSMbIE W KOCBEHHbIE HM3MEPEHHUS (U3MUYECKUX BEJIWYHH, MPH 3TOM
BBIOMpATh ONTUMANBHBI CHOCOO HM3MEpEHUsT W HCIOJIb30BaTh HM3BECTHBIE METOJBI OIEHKU
MOrPENTHOCTEN U3MEPEHUN;

HCCJIEeI0OBATh 3aBUCUMOCTH (PH3UUYECKUX BEJIMYMH C UCIIOIB30BAHUEM MPSIMBIX H3MEPECHUN:
IIpU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCUPOBATh PE3yJbTAThl MOJYYEHHON 3aBUCHMOCTH
(u3MUecKUX BENMYMH B BUAEC TaOuuil U TpaduKOB, JelaTh BBIBOABI IO pe3yabTaTam
HCCIeIOBaHUS;

coOo1aTh mMpaBuia O€30MacHOro TpyJda IMpPU MPOBEACHUHM HCCIEIOBAHUM B paMKax
yu4eOHOro0 9SKCIEpUMEHTa, Y4eOHO-UCCIIEIOBATEIbCKOW W  NPOEKTHOM  JEATENIbHOCTH C
WCIOJIb30BAHUEM U3MEPHUTEIILHBIX YCTPOHUCTB U JIA0OPATOPHOTO 00OPYIOBAHUS;



pemiath pacu€THbIE 3aJayd C SBHO 3aJaHHON (U3MYECKON MOJENbI0, HCIONb3Ys
(u3nueckye 3aKOHbI ¥ MPUHIIMIIBI, HA OCHOBE aHaJIM3a yCJIOBUS 3a7aud BBIOUPATh GU3NYECKYIO
MOJIeNlb, BBIACNATH (PU3NYECKHE BEIMYUHBI M (OPMYNbl, HEOOXOOUMBIE s €€ peleHus,
IIpOBOIUTH paC‘—IéTBI 1 OOCHHUBATH PCAJIBHOCTD ITOJIYUYCHHOI'O 3HAUCHUA (1)H3H‘I€CKOI>1 BCJIINYNHBI;

pelaTh KauyeCTBEHHbIE 3a/1aud: BBICTPAMBATH JIOTUYECKH HEMPOTHBOPEUUBYIO IIETIOUKY
pacCyXJIeHHUI ¢ OTOPOI Ha M3YUYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKUE SBICHHS;

UCIOJb30BaTh IPH pPEUIeHUHM Y4YeOHBIX 3aJad COBPEMEHHBbIe HH(OpMAIOHHBIE
TEXHOJOTHH [JIsl TOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALMU M IpeICTaBICHUS y4eOHOU u
HAyYHO-TIONYJISIpHOW HMH(OpPMAaLUHU, MOJYYEHHOM W3 pPa3IMYHBIX HMCTOYHHKOB, KPHUTUYECKH
aHAJIM3UPOBATH MOJIydaeMyro HH(OPMAIINIO;

OOBSICHATH PUHIIMIIBI IEHCTBHUS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOWUCTB, pa3anyaTh
yCIIOBUS MX O€30MacHOT0 UCTIOIb30BaHUS B IIOBCETHEBHOM KU3HU;

MIPUBOJIUTH TPUMEPHI BKJIaJla POCCUHCKUX M 3apyOECKHBIX YUEHBIX-(PU3UKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE MTPOLIECCOB OKPY>KAIOILIET0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOTHUIl;

WCIIOJIb30BaTh TEOPETHUECKHE 3HAHHUA 10 (U3UKE B TOBCEAHEBHOW KH3HU IS
oOecreyeHns 0€30IaCHOCTH MPHU OOpaIlleHUH ¢ TPUOOPAMH U TEXHUYECKUMHU YCTPOUCTBAMU, TSt
COXpaHEHHUs 310pOBbs U COOIIOAEHHS HOPM IKOJIOTMUECKOT 0 TIOBEIEHUS B OKPY>KaIOILEl Cpele;

paboTaTh B TPYIIE C BHIOJHEHUEM PA3IMYHBIX COLMANBHBIX POJIEH, MIIaHUPOBATh paboTy
IpyNnbl, palMOHAIBHO pacHpelessiTh OOSA3aHHOCTH W IJIAaHUPOBATh JESATEIBHOCTH B
HECTaHJApPTHBIX CUTYalMsSX, aJIeKBATHO OIIEHMBATh BKJIAJ Ka)X/I0r0 M3 YYaCTHHUKOB T'PYIIBI B
pelIeHne pacCMaTpUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
o HaumenoBanun | KosmvecTBo 4acoB DJIeKTPOHHbIE
" | e pasmenaoB u (undpoBbIe)
n/ Bcer = Konrpoabusl = IIpakTuyeckn
TeM o0pa3oBaTe/bHbIE
n 0 e paboTnbl e padoThbl
NPOrpamMmblI pecypcsbl
Paznen 1. PU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
®duznka u
bubmuorexa [IOK
METOJIbI
1.1 2 https://m.edsoo.ru/7f41bf7
HAyYHOTO >
MO3HAHUS =
Hroro no pazaeny 2
Pa3nen 2. MEXAHUKA
bu6nunorexa LIOK
2.1 Kunematuka 5 https://m.edsoo.ru/7f41bf7
2
butmmoreka [IOK
2.2 JnHamuka 7 https://m.edsoo.ru/7f41bf7
2
1
3aKOHBI bubmmoreka [IOK
Hudposas
2.3 COXpaHEHHUS B 6 1 https://m.edsoo.ru/7{41bf7
nmabopatopust
MEXaHHKe 2
o usuke
Hroro no pazaeny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
OcHOBBI 1
MOJIEKYJIAPHO- Hudposas bubmorexa LOK
3.1 YIUIPHO” 9 https://m.edsoo.n/7f41bf7
KHHETUYIECKOU nabopatopust 5
TEOpUHU o puszuke B
OCHOBBI bubmuoreka [IOK
3.2 TEPMOJIMHAMUK 10 1 https://m.edsoo.ru/7f41bf7
u 2
ArperaTHble
COCTOSIHUS bubmuorexa [IOK
3.3 BEILIECTBA. 5 https://m.edsoo.ru/7f41bf7
®a30BEIC 2
TIePEXO0/IbI
Hroro o pasaeny 24
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Paznea 4. JIEKTPOJANHAMUKA

1
but6mmoreka [IOK
C)
4.1 ACRIpOCTATHE 10 Luposas https://m.edsoo.ru/7f41bf7
a nmabopatopust )
o usuke -
ITocTostHHBIM 1
INEKTPUYECKUI bubmmorexa [IOK
42 | tok. Toku B 12 1 Lbposast | i edsoo.ru/7fA1bE7
nabopaTopus
Pa3IMYHBIX 2
1o ¢u3nke
cpenax
Hroro o pazaeny 22
Pe3epBHOE BpeMmst 2 1
OBIIEE
KOJIMYECTBO
YACOB I1O0 68 4 4
[MPOIT'PAMME
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11 KJIACC

Koun4yecTBo yacos DJ1eKTPOHHbIE
Ne | HaumeHoBaHme
(uudposbie)
n/ | pasgenoBuTeM  Bcer | Kourpoabn = IlpakTuveck
o0pa3oBaTe/bHbIE
n MPOrpaMMbl 0 ble padoThI ue padoThbl
pecypchbl
Paznen 1. JIEKTPOJANHAMMUKA
MarnurtHoe 3
bubmuorexa [IOK
noJie. Hudposas
1.1 11 1 https://m.edsoo.ru/7f41
DJIEKTPOMArHuT nabopatopust 07c
Hasi UHAYKIUS 1o Gpu3HKe
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
MexaHu4eckue
bubmuorexa [IOK
u
2.1 9 1 https://m.edsoo.ru/7f41
3JICKTPOMATrHUTH
c97c
bIC KOJIeOaHUs
MexaHu4eckue
bubmuorexa [IOK
u
2.2 5 1 https://m.edsoo.ru/7f41
3JICKTPOMATrHUTH
c97c
BI€ BOJTHBI
: bub LHOK
noIMoTeKa
ndposas
2.3 Onruka 10 Hugp https://m.edsoo.ru/7f41
nmabopatopust
c97c
o usuke
Hroro no pazneny 24

Pazzexn 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJILHOCTH

OCHOBEI
CIIeaIbHOMN bubmuorexa [JOK
3.1 TEOpUHU 4 1 https://m.edsoo.ru/7f41
OTHOCHUTEJIBHOCT c97¢c
51
Nroro no pazgeny 4
Paznen 4. KBAHTOBASI ®U3UKA
OJIEMEHTEI bu6mmorexa [IOK
4.1 KBaHTOBOH 6 https://m.edsoo.ru/7f41
ONITHUKHU c97c
4.2 Crpoenue atoma 4 bubmorexa LIOK

https://m.edsoo.ru/7f41
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c97c

but6mmoreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
Hroro no pazgeny 15
Pazpen 5. JIEMEHTBI ACTPOHOMHUHU U ACTPO®PU3UKHU
OJIEeMEHTHI but6mmoreka [IOK
5.1 aCTPOHOMUU U 7 1 https://m.edsoo.ru/7f41
acTpOoU3HKH c97¢c
Hroro no pasaeny 7

Paznesn 6. OBOBIIAIOILIEE TIOBTOPEHHUE

bu6mmoreka [IOK
00600
6.1 ODHHatotee 4 https://m.edsoo.ru/7f41
MMOBTOPEHNUE
c97¢c
Hroro no pazneny 4
PesepBHOE BpeMmst 3
OBIIEE
KOJIMYECTBO
YACOB I1IO 68 4 7

[TPOTPAMME
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