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HOACHUMTEJIBHAS 3AIITMCKA

[Tporpamma mo ¢u3uke 0a30BOro ypoBHS Ha ypPOBHE CpeaHEero oOmiero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE IIOJIOKCHMM M TpeOOBaHM K pe3yjbTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBaTenpHON mporpammbl, mpenactaBieHHbIx B PI'OC COO, a Takke ¢ ydérom
denepanbHOi paboyeil MporpaMMbl BOCHUTAHMS W KOHLEMIUHU MpernojaBaHusl y4eOHOro
npenmera «®@u3ukay B 0oOpa3oBaTeNbHBIX opraHm3anmsx Poccuiickoir  Denepanuu,
pean3yIOMX OCHOBHBIE 00pa30BaTeIbHbIE IPOrPAMMBL.

Conepxanue mporpamMMmbl 1o (M3MKE HampaBieHO Ha (OPMUPOBAHHE ECTECTBEHHO-
Hay4YHOW KapTUHBI Mupa oOydaronuxcs 10—11 kimaccoB npu oOydeHUu ux ¢Gu3MKe Ha OA30BOM
YPOBHE Ha OCHOBE CUCTEMHO-/IEATeNIHOCTHOTO noaxoaa. [Iporpamma no ¢usnuke cOOTBETCTBYET
tpeboBanusiM OI'OC COO k mIaHUpPyeMbIM JIMYHOCTHBIM, MPEAMETHBIM M METanpeIMETHBIM
pe3ynbraTaM OOydYeHHs, a TaKXKE yYUTHIBACT HEOOXOIMMOCTh peaTH3aIlii MEKIIPEIMETHBIX
CBsA3el (PU3MKM C EeCTEeCTBEHHO-HAyYHbIMH YyueOHBIMU IpeaMeTamMu. B Hell ompenpensiorcs
OCHOBHBIC LIEJIM M3y4eHUs (U3UKM HA YPOBHE CPEIHEro OO0Iero odpa3oBaHus, IJIAHUPYEMbIE
pe3ynbTaThl OCBOEHUS Kypca (PU3MKU: JIMYHOCTHBIC, MeETalpelIMEeTHbIe, IMpeAMETHbIE (Ha
0a30BOM ypOBHE).

[Tporpamma o (pu3mKe BKIIOYACT:

IUTAHUPYEMBIE PE3YNIbTaThl OCBOCHHS Kypca (u3uku Ha 0a30BOM YpOBHE, B TOM YHCIE
peIMETHBIC PE3yIbTAThI MO r0JIaM O0yUYEHUS;
coaepkanue ydeOHoro npeamera «Pu3ukay» mo rogam o0ydeHHs.

Odu3rKa Kak Hayka o HarOoJsiee 00IIUX 3aKOHAX MPUPObI, BEICTYIAs B KaueCcTBE y4eOHOTO
npeaMeTa B IIKOJIe, BHOCHT CYIIECTBEHHBI BKIIQJ B CHCTEMY 3HAaHUH 00 OKpYXKarolieM MUpe.
[konpHBIH Kypc (GU3UKM — CHCTEMOOOpA3YIOIUN [ €CTeCTBEHHO-HAYYHBIX Y4EeOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SIBJICHUH, U3y4aeMbIX
XuMHel, ouonoruei, pusmdeckort reorpadueit u actponomueit. Mcnonp3oBaHue U akKTHUBHOE
npuMeHeHne (U3MYECKUX 3HAHUW OINpeNessieT XapakTep ¢ Pa3BUTHE Pa3HOOOpPa3HBIX
TEXHOJOTHIl B cdepe DSHEPreTUKH, TPAHCIOPTA, OCBOCHHS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepUasoB C 3aJJaHHBIMUA CBOMCTBAMU U Ipyrux. 3ydeHrne GU3NKu BHOCHT OCHOBHOW BKJIAJ B
dbopMUpOBaHUE €CTECTBEHHO-HAYYHOU KapTUHBI MUpa 00y4aromuxcs, B GOpMUPOBAHUE YMEHUI
MPUMEHSATh HAYYHBIA METO/] TO3HAHUS ITPU BBITIOJHEHUU UMH YI€OHBIX HCCIICIOBAHUH.

B ocHOBY kypca ¢u3MKH 111 YPOBHS CpelHEro o0IIero o0pa3oBaHus MOJIOKEH Pl UJIEH,
KOTOpPBIE MOKHO pacCMaTPUBATh KaK MPUHITUIIBI €0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEM KypcC SIBISIETCS TOTUYECKH 3aBEPIIEHHBIM, OH
COJIEP’KUT MaTepuaj U3 BCEX pa3zesioB (PM3MKH, BKIIOYAET KaK BOIPOCHI KIACCHUYECKOM, TaK U
COBPEMEHHOM (DU3UKH.

Hoes cenepanusayuu. B cooTBeTcTBUU ¢ HEM MaTepuan Kypca QU3UKU 00beIMHEH BOKPYT
busznueckux Teopuil. Bemymmm B Kypce sBIsieTcss (OPMUPOBAHWE TPEACTABICHHA O
CTPYKTYPHBIX YPOBHSIX MaT€pUH, BEIIECTBE U TOJIE.

Hoes cymanumapuzayuu. E€ peanusanus mpenanoyiaraeT UCHOIb30BaHUE T'YMaHUTAPHOTO
noTeHIana (GU3NIECKON HAYKH, OCMBICIIEHHUE CBSA3U Pa3BUTHUS (QU3HKU C Pa3BUTHEM OOIIECTBA,
a TaKke ¢ MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMH U YKOJIOTHYECKUMU TTPOOIeMaMHu.

Hoes npuknaonoti nanpasnennocmu. Kype pusuku npenmnosiaraet 3HakOMCTBO € IIMPOKUM
KPYT'OM TEXHUYECKUX M TEXHOJIOTMYECKUX MPUIIOKEHUI U3YUEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss IOCPEACTBOM BBEIEHUS JJIEMEHTOB COJAEpIKaHMS,
MOCBSIIEHHBIX JKOJIOTUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM
TEXHUKH U TEXHOJIOTHH, a TaKKe 00CYKIEHUS MPOOJIeM ParimOHAIIBHOTO MPHUPOJIONOIb30BAHUS U
HKOJIOTHYECKOM Oe30MacHOCTH.

Crep)XKHEBBIMU 3JIEMEHTaMU Kypca (PU3MKH Ha ypOBHE CpelHero oOuiero oopazoBaHUs
ABISAIOTCS (u3ndyeckue Teopuu ((HOpMUpOBAaHUE TMPEACTABICHUH O CTPYKTYpe MOCTPOCHUs
bu3nvecKkol Teopuu, posi (PyHIAMEHTATbHBIX 3aKOHOB W TPUHIIMIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O MPUPOJIEC, TPAHUIAX MPUMEHHUMOCTH TEOpPHUH, JUIsl OMHMCAHUS €CTECTBEHHO-
HAyYHBIX SIBJICHUH U TIPOIIECCOB).

CHcTeMHO-IeSTENBHOCTHBIN TOIX0 B Kypce (DU3UKH peann3yeTcs MPexae BCero 3a CUET
OpraHHu3ay YKCIEPUMEHTAIbHON JeATeNbHOCTH oOyuatouiuxcs. /s 6a3oBoro ypoBHs Kypca
(GU3UKH — 3TO HCIIOJIb30BAHHUE CHUCTEMBbI (POHTATBHBIX KPATKOBPEMEHHBIX JKCIEPUMEHTOB WU



1a00paTOPHBIX pabOT, KOTOpPhIE B MporpamMme Mo (u3uke oOBEAMHEHBI B OOIIUN CHHUCOK
YUYECHHUECKUX NPAaKTUUYEeCKUX padoT. BrlieneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
IPOBOJUMBIX ISl KOHTPOJSL M OLEHKH, OCYLIECTBISIETCS YYaCTHHUKaMHM 00pa3oBaTeIbHOIO
npoliecca UCX0s U3 0COOEHHOCTEH TUIaHUPOBAaHUS U OCHALIeHUs KabuHeTa ¢usuku. [Ipu sToM
o0ecrieunBaeTcsi OBJIAZICHUE OOYHYAIOUIMMHUCA YMEHUSMHU IPOBOJIUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUS 3aBUCHMOCTEH (PU3MUECKMX BEIUYMH U TOCTAaHOBKY ONBITOB IO IPOBEPKE
IPEUIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHuE ynensieTcs pelieHuI0 pacyETHBIX M Ka4eCTBEHHBIX 3aaad. IIpu atom
JUIs pacu€THBIX 3a/1a4 IPUOPUTETOM SIBIISIOTCA 3a/1a4i C SIBHO 3aJaHHOM (PU3MYECKOH MOJIEINBIO,
MO3BOJIAIOIINE MPUMEHATh W3YUYEHHBbIE 3aKOHbl M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszeia
Kypca, TaK ¥ UHTETPUPYs 3HAHUS U3 Pa3HbIX pa3zeioB. [l KaueCTBEHHBIX 3aJa4 PUOPUTETOM
SBIISIOTCS 3aJaHUsd Ha OOBSICHEHHE MpPOTeKaHWs (U3UYECKUX SBJICHUH M TIPOLIECCOB B
OKpY’Karollel >KU3HHU, TpeOyromue BbIOOpa (u3MuecKkod MOAENnH A CUTyalMM MPaKTHKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TtpeboBanusMu DPI'OC COO k MaTepHAIbHO-TEXHUYECKOMY
obecrieyeHno y4yeOHOro mporecca 0a30BBI YypOBEeHb Kypca (U3MKH HAa YPOBHE CPEIHEro
o0miero o0pa3oBaHMs JIOJDKEH M3y4yaTbCs B YCJIOBUAX NMPEIMETHOrO KaOuHeTa (PM3MKHU WIN B
YCIIOBHUSAX MHTETPHUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-HAYYHOro IuKia. B xabunere
(bU3UKU T0JKHO OBITh HEOOX0AMMOE JIA00PATOPHOE 00OPYOBAHUE JUISI BBIIOJIHEHUS YKAa3aHHBIX
B TIporpamMme 10 (HU3UKE YYCHHUECKHUX TPAKTHUECKUX paboT W JEeMOHCTpAIlMOHHOE
o0opyoBaHue.

JleMOHCTpanMOHHOE  00OpyJOBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C IPHUHIUIIOM
MUHMMAaJIbHON JOCTATOYHOCTH M 00ECHEeYMBAET IMOCTAHOBKY IEPEUMCIEHHBIX B IIpOrpamMMme I10
(¢u3MKe KIIOYEBBIX JEMOHCTpALUil AJIs HUCCIECJOBAHMSI HM3y4aeMbIX SIBJICHUM M IPOLIECCOB,
SMIMPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JlaGopaTtopHoe 00OpYyIOBaHUE Ui YYCHHYECKHX MPAKTUYECKHX paboT ¢opmupyercs B
BUJIC TEMaTHYECKUX KOMIUIEKTOB M OOecCleyMBaeTcsi B pacdyére OJAHOTO KOMIUIEKTAa Ha JBYX
oOyuaromuxcs. Temarnyeckue KOMIUIEKTBHI JIaOOPAaTOPHOrO OOOPYAOBAHMSI JOJKHBI OBITh
IOCTPOEHbI Ha KOMIIJIEKCHOM HCIIOJIb30BAaHUHU AHAJOIOBBIX U LU(POBBIX HNPUOOPOB, a TaKXKe
KOMITHIOTEPHBIX U3MEPUTEIILHBIX CHCTEM B BUJIE U(POBBIX JIAOOPATOPHIA.

OCHOBHBIMU LIENIIMHU U3Y4eHUs GUUKU B 00I1IeM 00pa30BaHUU SABISIFOTCS:
dbopMupOBaHHE HMHTEpeca W CTPEMJICHHMsS OOYYalOIIMXCS K HAaydHOMY H3YYEHHIO MPHUPOJBI,
pa3sBUTHE UX UHTEJUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
pa3BUTHE NPEICTABICHUN O HAYYHOM METOJIE MMO3HAaHUS U (POPMHUPOBAHUE HCCIIEI0BATEIBCKOTO
OTHOILEHMSI K OKPY>KAIOLIUM SIBJICHUSAM;

(dbopMUpOBaHKHE HAYYHOI'O MHUPOBO33PEHHUS KAaK pe3ysibTaTa U3yueHUs OCHOB CTPOECHMSI MaTE€pUU
U pyH/JIaMEHTaIbHBIX 3aKOHOB (PU3HKH;

dopmMupoBaHHE yMEHUH OOBSCHATH SBJICHUS C WCIONB30BaHUEM (PH3MUECKUX 3HAHUH U
HaYYHBIX JI0Ka3aTeJIbCTB;

(dbopMupOBaHUE MPEJCTABIECHUNH O ponu (U3MKHU JUIs Pa3BUTHUS JPYIMX €CTECTBEHHBIX HayK,
TE€XHUKU U TEXHOJIOTUH.

Joctmxenne 3THX Lejed oOecrieunBaeTcs pelIeHHEeM CIEAYIOIUX 3aJad B Ipolecce
U3ydeHHs Kypca (U3MKH Ha YpPOBHE CpeHEro o011ero o0pa3oBaHus:
pUOOpETEeHNE CUCTEMBI 3HaHUM 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHUSX,
BKJIIOYass MEXaHHUKY, MOJIEKYJSPHYIO (QH3UKY, D3JIEKTPOJAWHAMHMKY, KBAHTOBYIO (HU3UKY U
AIIEMEHTHI acTPOU3UKY;
dopMHupoBaHHE yMEHHUI NPUMEHSTh TEOPETHYECKHE 3HaHUs Ui OOBSCHEHUS (PU3NYECKUX
SIBIICHUI B TIPUPOJIC U JUTS IPHHSATHUS MPAKTHUECKUX PEIICHUN B TIOBCETHEBHOW YKHU3HU;
OCBOCHHE CIIOCOOOB peIIeHHUs PA3IMUHbIX 3ajay C SIBHO 33J]aHHOM (U3HUECKOi MOIeNbIo, 3a/1a4,
MOJIpa3yMeBalOIINX CaMOCTOSTENbHOE CO3JaHue (PU3NYECKOM MOJENH, aJeKBATHOM YCIOBHIM
3a]auu;

NOHMMaHWe (HU3MYECKUX OCHOB W TPUHIMIIOB JCHCTBUS TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTUYECKUX MPOLECCOB, UX BIUSHUS Ha OKPYXKAIOIIYIO CPENY;



OBJIQJICHUE METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAaHHUA M IPOBEAEHUS  (PU3MUECKUX
HKCIEPUMEHTOB, aHAJM3a M WHTEpOpeTalud HHPOPMALUHU, ONPENEICHUsI JIOCTOBEPHOCTH
HOJIy4EHHOT'0 pe3yJsbTara;

CO3JJaHME YCIIOBUM JUI DPa3BUTHS YMEHHUHM IIPOEKTHO-HCCIENOBATEIIbCKOM, TBOPYECKOU
NESITETbHOCTH.

Ha usydenue ¢usuku (6a30BbIi ypOBEHb) Ha YpOBHE CPEOHEr0 OOIIEro 0Opa3oBaHHS
otBoauTcs 136 dacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kiracce — 68 yacoB (2
yaca B HEJICITIO).

[Ipennaraemslii B nporpamme 1o (pu3MKe nepeyeHsb JabopaTOPHBIX U MIPAKTUYECKUX PadoT
SBIISICTCS PEKOMEHIOBAHHBIM, YUYHTEJb JeJaeT BHIOOp MpoBeACHHUs JTa0OpaTOpHBIX paboT u
OIBITOB C YU4ETOM MHIMBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcs.



COILEPKAHUE OBYYEHUSA
10 KUIACC
Pazgen 1. ®u3nka 1 MeTOAbI HAYYHOT'0 MO3HAHUS

®usuka — Hayka o npupozge. Haydynble MeToabl MO3HaHUS OKpyXkarowero mupa. Poisb
9KCIIEPUMEHTA U TEOPHUH B Mpoliecce MO3HAHUS PUPOAbL. DKCIIEPUMEHT B (DU3HKE.

MopenupoBanue (u3nyeckux sBieHuil u mporeccoB. Hayunpie runore3sl. Ousznueckue
3aKOHBI ¥ TEOpUU. ['paHUIIbI MPUMEHUMOCTH (U3HYECKUX 3aKOHOB. [IpyHIIMIT COOTBETCTBUSI.

Poip m mecto ¢u3uku B (QOPMHPOBAHMU COBPEMEHHOM HAy4YHOW KapTUHBI MHUpA, B
MPAKTUYECKOM JIESITETLHOCTH JIIOJICH.

Jlemoncmpayuu

AHazorosble ¥ IU(PPOBBIE U3MEPUTEIbHBIE PUOOPHI, KOMIIBIOTEPHBIE TaTYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe JBukKeHHE. OTHOCUTENIIBHOCTb MEXAHMUYECKOro JBwxkeHus. Cucrema
otcuéra. Tpaekropus.

[Tepemenienne, cKOpocTh (CpelHsisi CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHE
MaTepUalbHOM TOUYKH, MX MPOEKIMH HA OCU CHCTeMbl KoopAuHaT. ClioKeHHe NepeMEIleHU 1
CJI0’KEHHE CKOPOCTEM.

PaBHOMEpHOE U PaBHOYCKOpEHHOE MNpsSMOJIHHEHHOoe nBmkeHue. ['paduku 3aBuCHMOCTH
KOOPJHMHAT, CKOPOCTH, YCKOPEHMS, IIyTH U NIEPEMEIICHUS MAaTEPUAIBHON TOYKU OT BPEMEHH.

CBobOonHoe najeHue. Y ckopeHrue cBOOOAHOrO MaieHus.

KpuBonunerinoe naBuxeHue. J[BUKEHHE MaTEepUaIbHOW TOYKM IO OKPYKHOCTH C
MOCTOSIHHOW 10 MOAYJII0 CKOPOCTBIO. YTJIOBash CKOPOCTb, JIMHEHHas ckopocThb. llepuon u
yacrora oOpanieHus. LIeHTpocTpeMHUTeNbHOE YCKOPEHHE.

TexHuueckue yCTpONCTBA W NPAKTUYECKOE NPUMEHEHHUE: CIUJIOMETp, JBUKEHUE
CHapsJ0B, LICTIHBIE U PEMEHHBIE ITEpEJadH.

Jlemoncmpayuu

Mogenb cucteMsl OTCUETA, WIUTFOCTPALMS KUHEMATHYECKUX XapaKTEPUCTUK JBHKCHHUS.

[TpeoOpazoBanue ABMKEHUI C UCIIOIB30BAaHUEM MPOCTHIX MEXAHU3MOB.

ITanenue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

Habmtoienue nprxeHus Tena, OpoieHHOro Mo YrioM K TOPU30HTY U TOPU30HTAIBHO.

W3mepeHne yckopeHus cBOOOIHOTO MaeHHUsL.

HarpaBnenue CKOpOCTH IpU ABUKEHUU 110 OKPYKHOCTH.

Yuenuueckuiui sxcnepumenm, nabopamopmule pabomoi

N3yyeHnue HepaBHOMEPHOT'O IBUKEHHUS C LIEJIBIO ONPEAEICHUS] MTHOBEHHOU CKOPOCTH.

HccnenoBanue  COOTHOLIEHMS — MEXAY — HOyTSAMH,  NPOMACHHBIMH  TEIOM 32
[IOCJIEIOBATEIbHBIE paBHBIE IIPOMEKYTKM BPEMEHHM IIPHU PAaBHOYCKOPEHHOM [JBHXKEHHUU C
Ha4aJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3y4eHne ABMKEHUS IIapUKa B BSI3KOM JKUJIKOCTH.

W3ydeHue ABM>KEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. IlepBeiit 3akoH HeroTona. MHepunanbabie cCHCTEMBI
OTCUY€Ta.

Macca tena. Cuna. Ilpunmun cynepno3uniuu cuia. Btopoit 3akon Hpiorona mis
MaTepuanbHOW Toukd. Tperuit 3akoH HproTOHA 171 MaTepranbHbIX TOYEK.

3akoH BceMupHOro tsroreHus. Cuna tsoxectu. [lepBas kocMudeckasi CKOpOCTb.

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

Tpenune. Buasl TpeHus: (mMokos, ckoibxeHus, kadeHus). Cuna Tpenus. Cyxoe TpeHHe.
Cuna TpeHHs CKOJIbXKEHUs U cuiia TpeHus nokos. Kosgoumnuent tpenns. Cuna conpoTUBIECHUS
IIPU IBMKEHUH TEJIa B )KUJKOCTH WM rase.

[TocTynaTensHOE M BpalllaTeIbHOE ABMKEHHE a0COIIOTHO TBEPJIOTO TeEa.

MOMEHT cHIBl OTHOCHUTEIBHO OCH BpamieHus. [lnedo cuimbl. YcinoBHs paBHOBeCHs
TBEPAOTO TEIA.

TexHu4eckne yCTpPOMCTBA M MPAKTUYECKOE NPHUMEHEHUWE: MOAIINITHUKN, JBUKEHUE
UCKYCCTBEHHBIX CITyTHUKOB.



Jlemoncmpayuu

SIBiieHne nHEpLMH.

CpaBHEHME MacC B3aUMOJICHCTBYIOIINX TEI.

Bropoii 3akon Herorona.

N3mepenue cu.

CrnosxeHue cuil.

3aBUCUMOCTh CHJIbI YIPYTOCTH OT AeQOopMaliui.

HesecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U NTAJCHUH.

CpaBHEHHME CUII TPEHUS ITOKOS, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBeCUs TBEPAOrO Tena. Buabl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3yuenne aBrxeHUs OpycKa 10 HAKJIOHHOM IIOCKOCTH.

HccenenoBanue 3aBUCHUMOCTH CUJI YOIPYIOCTH, BO3HHMKAIOIIUX B MPYXHUHE U PE3NHOBOM
oOpasiie, oT ux aedopMaruu.

HccnenoBanue ycnoBuil paBHOBECUS TBEPAOrO TeJd, UMEIOIIETO OCh BPALCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Hmnynsc MaTepuaibHOM TOYKH (Tela), CUCTEMbl MaTePUAIbHBIX TOYEK. MIMITynbC CHIBI U
M3MEHEHUE UMITYJIbca Teja. 3aKOH COXPAaHEHUS UMITyJIbca. PeakTHBHOE IBUKEHUE.

Pabora criibl. MOIHOCTE CHJIBL.

Kunernueckast sHeprus MaTepuaqbHOW TOYKH. TeopemMa 00 WM3MEHEHHHM KHHETHYECKOU
SHEPIUH.

[TorennmanbHas sHeprus. [loTeHmanpHas YHEPTUs ynpyro 1eGpOpMUPOBAHHON MPYKUHBI.
[ToreHuuanbHas SHEPTUs TeNa BOIM3U MOBEPXHOCTH 3EMITH.

[ToreHnmanbHBle W HENOTEHIHMAJIbHBIE CHIIBL. CBs3b pabOTHl HEMOTCHIHAIBHBIX CHJ C
M3MEHEHUEM MEXaHUYECKON YHEPTUU CUCTEMBI TeJl. 3AKOH COXPAHEHUSI MEXaHUYECKOW SHEPIUH.

VYipyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue ycTpOHCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KONEp, MPYKUHHbBIN
IIACTOJIET, JBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE IBUKEHUE.

[Tepexon moTeHIIMATBHON YHEPTUM B KHHETUUYECKYIO M O0paTHO.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

W3ydyeHrne aOCOJIIOTHO HEYNPYyroro yjaapa ¢ IOMOIIBIO JBYX OJMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBA3M pabOThl CHJIBI C M3MEHEHUEM MEXaHMYECKOM SHEpPruu Tella Ha
IIPUMEPE PACTIKEHUS PE3UHOBOIO JKI'yTa.

Pa3nen 3. MoJsekyasipuas pM3MKa M1 TepMOAUHAMHUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUYECKOU Meopul

OCHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-KMHETUYECKON TEOPUH M UX ONBITHOE 00OCHOBAHHUE.
bpoynosckoe gBuxkenue. Juddysus. XapakTep ABMKEHUS U B3aUMOJICHCTBUS UYACTHIL
BellecTBa. Mojenu CTpOEHHsSl Ta30B, XUAKOCTEH W TBEPABIX Tel M OOBSICHEHHE CBOMCTB
BEIECTBA Ha OCHOBE 3THUX Mozeneil. Macca m pasmepsl Moiekyn. KommdecTBo BelecTsa.
[Tocrosinnast ABorajpo.

TennoBoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopenp uneanpHOro raza. OCHOBHOE YpPaBHEHHE MOJEKYISPHO-KUHETUYECKOH TEOPHUH
uaeanbHOro rasa. AOCONIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYECKOW »Hepruu
TEIUIOBOrO JBWKEHHMS dactul Tra3a. lllkama temneparyp KensBunHa. ['a3oBble 3aKOHBI.
VpaBuenne MenneneeBa—Knaneiipona. 3akon JlaneroHa. M3omporecchl B UACaIbHOM Ta3e ¢
MOCTOSTHHBIM KOJIMYECTBOM BelllecTBa. ['paduueckoe mpercTaBieHne H30IPOLIECCOB: N30TEpMa,
u30xo0pa, n3obapa.

TexHuuyeckue ycTpoHCTBa U MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP, OaApOMETP.

Llemoncmpayuu



OnbIThI, [TOKa3bIBAIOLINE JMCKPETHOE CTpPOEHHE BellecTBa, ¢ororpadpuu MOJEKYI
OpraHUYECKUX COCIUHECHUM.

OmnbiTel 10 AU Gy3Un KUIKOCTEH U Ta30B.

Monens OpOYHOBCKOTO IBUIKEHHUSI.

Mognens onbita llTepHa.

OnbIThI, OKA3bIBAIOLINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOAECUCTBHSL.

Mopaenb, HUTIOCTpUPYIOLIAs IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYAA.

OnbIThI, HIUTIOCTPUPYIOLIUE YPABHEHUE COCTOSHUS UAECATIBHOIO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

Onpenenenne Macchl BO3AyXa B KIACCHOW KOMHATE HAa OCHOBE H3MEpPEHHH 00BEMa
KOMHATBHI, IABJICHUS U TEMIIEPATYPbI BO3/1yXa B HE.

HccenenoBanue 3aBUCUMOCTH MEKy ITApaMEeTPaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoauHamuueckas cucreMa. BHYTpeHHss SHEprus TEPMOJMHAMMYECKOM CHUCTEMBI U
crocoOb! e€ u3meHeHus. KonndyectBo TemioTsl U pabora. BHyTpeHHsS SHEprusi 0IHOATOMHOTO
UJEaNbHOro raza. Busl Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHUE. Y IeTbHas
TEMJI0EMKOCTh BelecTBa. KoauyecTBo TEIIOTHI MIpH TEIUIONEepeaaye.

[Tonsatue 06 ammabatHoMm mnpouecce. IlepBbiii 3akoH TepmoauHamuku. [IpuMeneHue
MIEPBOIr0 3aKOHA TEPMOAMHAMUKHY K H30MpoieccaM. ['paduueckast uHTepIpeTanus paboThl rasa.

BTopoii 3akon TepmoannamMuky. HeobpaTuMOCTh IPOLIECCOB B IPUPO/IE.

TemoBeie MamuHbl. [IpuHIMIIBI AelicTBUA TEMIOBBIX MamiuH. [IpeobpazoBanus sHEPTUM B
TeroBeIX MamuHax. Koadduument nonesnoro aeiictusi teruioBoi Mammubl. Lukn KapHo n
ero K03 GUIUEHT MOJIE3HOTO ASHCTBHSI. DKOIOTUYECKHE MPOOIEMbl TETNIOIHEPTETUKH.

TexHuueckue YCTpOHCTBA M NPAKTHUYECKOE IPUMEHEHHE: [BUTraTellb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOIUIBHHUK, KOHTUITUOHED.

Jlemoncmpayuu

V3MeHeHre BHYTpPEHHEW SHEpPruu Tela MPH COBEPUICHHH DPAOOTHI: BBUIET MPOOKU U3
OYTBUIKH TOJl JEHCTBHEM CXKaTOrO BO3/yXa, HarpeBanwe s>(upa B JATYHHOU TpyOKe myTéM
TpeHUs (BUICOAEMOHCTPAITSA).

N3meHenne BHYTpEHHEH SHEpruu (TeMIepaTypsl) Tea MpHu TeIionepeaaye.

OnbIT 10 aquabaTHOMY PACIIUPEHUIO BO3/1yXa (OMBIT C BO3AYUIHBIM OTHUBOM).

Mopnenu napoBoii TypOMHBI, IBUraTelsl BHYTPEHHET O CTOPaHusl, PEaKTUBHOIO JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopvie pabomuol

N3mepenne yaenbHON TeMT0EMKOCTH.

Tema 3. Azpecammuvie cocmonanusn eewjecmea. Pazoevie nepexoont

[Tapoo6pa3oBanue u kKoHAeHcalus. Vicriapenue u kunenne. AGCOIIOTHAS U OTHOCUTEIbHAS
BJIQKHOCTh Bo3/yxa. HacellieHHbIM map. YaenbHas TeIuioTa mapooOpazoBaHMs. 3aBHCUMOCTh
TEMIEPATYPbI KUIIEHUS OT JaBJICHUS.

Teépnoe teno. Kpucrannmueckue u amopdHblie Tesa. AHU30TPOIUS CBONCTB KPHCTAIJIOB.
Kunkue xpucramnsl. CoBpeMeHHble Marepuaybl. I[lnaBneHue u kpucramnuzauus. YelbHas
TeroTa riasiaeHus. Cyonumarus.

YpaBHeHHE TEIUIOBOTO OallaHca.

TexHnueckue ycTpoWcTBa M NPAKTHUECKOE NPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOpDUMETpP, TEXHOJOTHUU  IIOJIyY€HUSI COBPEMEHHBIX MaTepuaioB, B TOM  YHCIE
HAaHOMAaTEPHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HaCBIICHHBIX [1APOB.

Kunenve npyu noHM>KEHHOM JIaBJICHHH.

CriocoOb1 U3MepeHHst BIaKHOCTH.

Habmroienue HarpeBaHusi 1 MJIaBI€HUS KPUCTAITIMYECKOTO BEIIECTBA.

JleMoHcTpanust KpUCTaIOB.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

M3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3IyXa.



Pa3znea 4. duekTpoauHaMuKa

Tema 1. Inexkmpocmamuxa

ONeKTpu3anusa Tell. OJNEKTpUYecKuid 3apsn. JlBa BHAa DIEKTPUYECKUX  3apAJIOB.
[IpoBOIHUKY, TUBNEKTPUKH U MOTYIPOBOJIHUKU. 3aKOH COXPAHEHHS 3JIEKTPUUECKOTO0 3apsijia.

B3aumoneiicteue 3apsgoB.  3akoH Kynona. ToueuyHbli  2JIEKTpUYECKUN  3apsi.
Onekrpuueckoe nose. HanpsokéHHocTh 3nekTpuueckoro noisd. [lpuHiun cynepno3unuu
3JIEKTPUYECKUX NOJIeH. JINHUYM HaNpsHKEHHOCTHU JIEKTPUUECKOTO MOJIS.

Pabora cun »snexkrpocraruueckoro mois. llorenmman. Pa3sHOCTh  MOTEHLMATOB.
[IpOoBOIHUKY M AUBJIEKTPUKH B JIEKTPOCTATUYECKOM ToJIe. J{M3ieKTpuueckast IpOHULAEMOCTb.

OnekTpoéMkocTh. KonaeHcaTop. DNEKTPOEMKOCTh IUIOCKOTO KOHAEHCATopa. JHEprus
3apsyKEHHOI0 KOHJIEHCATOpA.

TexHuueckue yYCTpPONCTBA M IPAKTUYECKOE IPUMEHEHHE: 3IIEKTPOCKOI, 3JIEKTPOMETP,
AJIEKTPOCTaTUYECKasl 3allluTa, 3a3eMJICHHE 3JEKTPOIPHUOOPOB, KOHAEHCATOP, KOMUPOBAIHHBIN
anmapar, CTpyMHBINM IIPUHTED.

Jlemoncmpayuu

YCTpOoUCTBO U IPUHLUIL JEHCTBUSA 3JIEKTPOMETPA.

B3auMozeiicTBue HaIEKTPU30BAHHBIX TEIL.

DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.

[IpoBOIHUKY B AJIEKTPOCTATUYECKOM I10JIE.

DIIeKTpOCTaTUYECKAs 3allHTA.

JM3NeKTpUKHY B 3JIEKTPOCTATUUECKOM I10JI€.

3aBUCHUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAJU  IUIaCTHH,
PACCTOSIHUSL MEXAY HUMH U TUAJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOr0 KOHIAEHCATopa.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi

N3mepenue 21eKTpOoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3nexkmpuveckuii mok. Toxu 6 paznuunvix cpedax

DNEKTPUUECKUN TOK. YCIIOBUS CYIIECTBOBAHUS 3JEKTPUUECKOro TOKa. MICTOUHMKM TOKa.
Cuiia Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma /1151 yyacTka LETH.

DIIEKTpUUYECKOE CONPOTHUBIICHHUE. VY nensHoe CONPOTHUBJICHUE BEILIECTBA.
[TocnenoBarenbHOE, MapamieIbHOE, CMEILIAHHOE COEIMHEHNE TIPOBOIHUKOB.

Pabota snekrpuueckoro Toka. 3akoH Jxoyns—Jlenna. MOmHOCTb 3EKTPUIECKOTO TOKA.

DONEeKTPOABMKYIIIAasl CHUila U BHYTPEHHEE CONPOTUBIICHUE UCTOYHMKA TOKa. 3akoH Oma g
MOJTHOM (3aMKHYTOM) arekTpudeckoii nenu. KopoTkoe 3amblkaHue.

ONEeKTpPOHHAs MPOBOAUMOCTh TBEPBIX METANIOB. 3aBUCUMOCTh COIIPOTUBIICHUS METAIIJIOB
oT Temneparypbl. CBEpXIIPOBOAUMOCTb.

DneKTpruuecKuil TOK B BakyyMe. CBONCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TpHUMECHas MPOBOJUMOCTb IMOJYIPOBOJHHUKOB.
CsaoiicTBa p—Nn-nepexona. IlomynpoBogHUKOBbIE TPHUOOPHI.

ONEKTPUYECKHII TOK B pacTBOpax M paciuiaBax >3JIEKTPOJIMTOB. DIJIEKTPOIUTHYECKas
JUCCOITHAITUS. DIIEKTPOIIU3.

DNEeKTpUUYECKHU TOK B razax. CaMOCTOSITENIbHBIA U HECAMOCTOSITENbHBINA pa3psia. MonHus.
IIna3zma.

TexHu4eckne yCcTporCTBa U MPAKTUUECKOE IPUMEHEHHE: aMIIEPMETP, BOIBTMETP, PEOCTAT,
UCTOYHUKU TOKa, JJEKTPOHArpeBaTelbHbIE MPHOOPHI, 3JIEKTPOOCBETUTENbHBIE TMPUOOPHI,
TEPMOMETP  CONPOTUBIEHUS, BAaKyyMHBIH  JOHUOA, TEPMUCTOPBI U  (HOTOPE3UCTOPHI,
MOJIYTIPOBOTHUKOBBIHM TMOJT, TajbBaHUKA.

Jlemoncmpayuu

W3mepeHnue cuibl TOKa U HaIPsHKEHUS.

3aBUCUMOCTh COINPOTHUBJICHUS LMJIMHAPUYECKUX MPOBOJHUKOB OT JUIMHBI, IUIOIIAIN
MOTIEPEYHOr0 CEUEHUsl U MaTepuaa.

CMelaHHOE COEJUHEHHUE POBOIHUKOB.

[IpsiMoe u3MepeHue 3IIEKTPOABHKYIIEH chibl. KOopoTkoe 3aMblkaHHE TallbBaHUYECKOTO
AJIEMEHTA U OLIEHKA BHYTPEHHETO COITPOTUBIIEHUS.



3aBUCUMOCTb COIPOTUBIICHUS METAJUIOB OT TEMIEPATYPBHI.

IIpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoii pa3psan U MpoOBOJUMOCTh BO3/1yXa.

OIHOCTOPOHHSS TPOBOIUMOCTD TUOJIA.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydeHne CMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

W3MepeHue  JIEKTPOABMKYLIEH CHJIBl HMCTOYHMKA TOKAa M €ro  BHYTPEHHEro
COIIPOTHUBIICHUSI.

HaGnronenue anexrpoinusa.

MesxknpeamMeTHbIe CBSI3H

N3yuenune kypca ¢uszuku 06a3oBoro ypoBHs B 10 Kiacce OCYyLIECTBISETCS C Yy4€TOM
COJIepKATENBbHBIX MEXKIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHOJIOTWH, XUMHH,
reorpauu ¥ TEXHOJIOTHH.

Meosicnpeomemnuvle nouwsimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAyYHOI'O I103HAHUS:
ABJICHME, HaydHbIM (akr, rumores3a, (usznyeckas BeIMYUHA, 3aKOH, TEOpUs, HAOINIOJEHHE,
HKCIEPUMEHT, MOACTHPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl  YpaBHEHMWH, JuHeWHas (QyHKkuus, napadoa,
runepooia, ux rpagKu U CBOMCTBA, TPUTOHOMETpUYECKHE (DYHKIIMH: CHHYC, KOCUHYC, TAHT€HC,
KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO, BEKTOPbl M MX IPOEKLUU Ha OCHU
KOOpJIMHAT, CII0KEHHE BEKTOPOB.

buonoeusn: MexaHndyeckoe JBM)KEHUE B XKUBOW mpupone, Juddysus, ocMoc, Tenaoo00MeH
KUBBIX OPTraHU3MOB (BHIIBI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), SJICKTPUUCCKHE SBJICHUS B
’KUBOU TIPUPOIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIECTBA,
MOJISIpHAsi Macca, TEIUIOBblE CBOWCTBA TBEPHABIX TeJ, JKUAKOCTEM M Ta3oB, 3JIEKTPUYECKUE
CBOWCTBA METAJJIOB, HJICKTPOIUTHIECKAS TUCCOLUAIINS, TaTbBAHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoMeTp, TEPMOMETP.

Texnonoeus: mpeodOpa3oOBaHKe JBMKEHHUN C MCIOJIB30BAHUEM MEXAHHM3MOB, YUET TPCHHUS B
TEXHUKE, MOIIUIHUKH, HCIOJIb30BAHUWE 3aKOHA COXPAHEHUS HMMIIyJbca B TEXHHKE (pakeTa,
BOJIOMET W JIpyTrue), IBUTaTellb BHYTPEHHETO CrOpaHus, IapoBas TypOuHa, OBITOBOM
XOJIOJUIBHUK, KOHJAUIMOHEP, TEXHOIOTUH TOJIy4YeHHs] COBPEMEHHBIX MAaTE€pPHAJIOB, B TOM YHCIE
HAaHOMATepHalloB, M  HAHOTEXHOJOTMM,  JJEKTpPOCTaTHuYecKas  3allluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNpUHTEp, dJIEKTpoHArpeBaTeibHble NPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TPHOOPHI, TATHBAHUKA.

11 KJIIACC

Pa3nen 4. DaekTpoanHaMuKka

Tema 3. Maznummnoe none. INeKmMpOMAZHUMHAA UHOYKUUS

ITocTostHHBIE MarHuThHl. B3anmMoaeicTBHE IOCTOSHHBIX MAarHuTOB. MarHuTHOe TOJIE.
Bekrop MarHuTHOM MHAYKUMH. [IprHIMN Cyliepno3uliMy MarHUTHBIX NOJIEH. JIMHUKM MarHUTHON
uHAyKuMy. KapTiHa TuHUM MarHUTHON MHAYKIIMH TOJIS TOCTOSIHHBIX MarHUTOB.

MaruutHoe 1noJjie NMPOBOAHMKA ¢ TOKOM. KapTHHa JMHMH WHIYKIUH MAarHUTHOTO IIOJIS
JUIMHHOTO TIPSIMOTO ITPOBOJHHKA M 3aMKHYTOI'O KOJBLEBOIO IPOBOJHMKA, KATYIIKA C TOKOM.
OmneiT Opcrena. BzanMmopelicTBre MPpOBOJHUKOB C TOKOM.

Cuna Amriepa, €€ MOJyJib U HallpaBJICHUE.

Cuna JlopeHua, €€ Moaynp M HampaBleHHE. J[BW)KEHHE 3apsyKEHHOW 4YacTULBI B
OJIHOPOJTHOM MarHuTHOM moJjie. Pab6orta cumsr JlopeHiia.

SIBieHME DNEKTPOMAarHUTHOM MHAYKIMHM. IIOTOK BeKTOpa MAarHUTHOW HWHAYKLHH.
DIIEKTPOABMKYIAs CHJIA MHIYKIMHU. 3aKOH 3JIEKTPOMarHuTHOW nHAyKunu dapanes.

BuxpeBoe anekTpuueckoe mose. OJIEKTPOABMKYLIAs CUIa HMHIYKIUU B IPOBOIHMKE,
JIBIKYIIIEMCS TIOCTYIIATEIbHO B OJTHOPOJHOM MarHUTHOM ITOJIE.

IIpaBuno Jlenna.

NHyKTUBHOCTD. SIBIIECHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJISl KaTyIIKH C TOKOM.



DJIEKTPOMArHuTHOE MOJIE.

TexHuuyeckue yCTpOMCTBA U NPAKTUYECKOE NPUMEHEHUE: TMOCTOSIHHbIE MAarHUTHI,
3JIEKTPOMArHMTHI, JIEKTPOABUTATENb, YCKOPUTENIN 3JIEMEHTAPHBIX YACTHILI, NHIYKIIMOHHAS [1€Yb.

Jlemoncmpayuu

OmnbIT DpcTena.

OTKJIOHEHHUE AJIEKTPOHHOTO MTy4YKa MAarHUTHBIM T10JIEM.

JIuHUM MHOYKIMY MarHUTHOTO TOJIS.

B3anmopencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Ammepa.

[HerictBue cuiibl JIopeHIla Ha MOHBI JIEKTPOJIUTA.

SIBlieHUE DNEKTPOMArHUTHOM UHAYKIUH.

IIpaBuno JleHna.

3aBUCUMOCTD JJIEKTPOJABMIKYILIEH CUJIbI MHIYKLUHUHA OT CKOPOCTH M3MEHEHHSI MATHUTHOIO
MOTOKa.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

W3yueHne MarHuTHOTO TOJIs1 KaTYLIIKH C TOKOM.

WccnenoBanue neicTBUS TOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBICHUS 3JIEKTPOMATHUTHON MHAYKIUU.

Pa3pgen 5. Kojie0anus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHble KONE€OAHUS

KonebGarenbnas cucrema. CBoOoaHbIE MexaHMuYeckue Kkolebanus. [apmoHUYeckue
konebanus. Ilepmon, dactora, amrumryna W ¢asa konebanuid. [lpyKUHHBIH MasTHUK.
MatemaTuueckuii MasTHUK. YpaBHEHHE TapMOHUYECKUX KojeOanuil. [IpeBpaineHue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHHUSX.

KoneGartenbubiii  koHTyp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJIEOAHHS B HA€aIbHOM
KOoeOaTeIbHOM KOHType. AHAJIOTUS MEXKAYy MEXaHWYSCKUMHU W DJIEKTPOMArHUTHBIMU
konebanusiMu. @opmyna TomcoHa. 3akOH COXpaHEHHs SHEPTUU B UACATHLHOM KoyieOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aryxaromux KojeOaHUsAX. BbIHYX/IeHHbIE MeXxaHHYeCKHe KoyeOaHus.
Pe3onanc. BeiHyXeHHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHUsI.

[lepemennsblii Tok. CHHYyCOUIaTbHBIN NEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIUTUTYHOE U JEHCTBYIOIIEE 3HAUCHUE CUJTBI TOKA M HATIPSKCHMUSI.

Tpanchopmarop. [IpousBoncTBo, mepeaaya U MOTPEONEHUE DIIEKTPUUYECKONW HSHEPTHUU.
DKOJIOTHYECKHE PHUCKH TP TPOU3BOACTBE JJIEKTpodHEepruu. KymnbTypa HCHOIB30BaHUS
AIEKTPOIHEPIUH B IOBCEAHEBHOM KU3HHU.

TexHudyeckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHME: OJJIEKTPUYECKUH 3BOHOK,
reHepaTop NEePEMEHHOT0 TOKa, TMHUU AJIEKTpoIepeaay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KojeOaTeNbHON cucTeMbl (IPYKHHHBIN MU MaTeMaTHYeCKHA
MasITHHK).

HaOGnronenue 3atyxarommx KojaeOaHuil.

WccnenoBanue CBOMCTB BBIHYK/IEHHBIX KOJIEOAHUH.

Habntonenue pesonanca.

CBOOOIHBIE EKTPOMArHUTHBIE KOJIeOaHusI.

OcmumorpaMMbl — (3aBUCMMOCTH  CHJIBI  TOKAa U HAMNPSDKEHUS OT BPEMEHH) IS
AJIEKTPOMATrHUTHBIX KOJICOAHUMN.

Pe3onanc mpu mocienoBaTeIbHOM COEIMHEHUM PE3UCTOpPA, KATYIIKH WHIYKTUBHOCTU U
KOHJICHCATOpA.

Mopenb TMHUU JEKTPOTepeIauH.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

HccnenoBanue 3aBUCUMOCTH MEPHOJIa MAIIbIX KOJeOaHU Ipy3a HA HUTH OT JUTMHBI HUTH U
Macchbl rpy3a.



HccnenoBanue TMepeMEHHOT0 TOKa B 1LENU W3 IOCIEIO0BaTeIbHO COEAMHEHHBIX
KOH/JIEHCATOPa, KaTYIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMmMHbsle 60IHbL

Mexanuueckre BOJIHBIL, YCIOBUA pacnipocTpaneHus. [lepuon. CKopocTh pacpocTpaHEHUs
u januHa BonHbL. [lomepeunble W mponosbHble BOJHBL. MHTepdepenuus u audpaxuus
MEXAHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBI. Y CJIOBUS M3JIY4EHMs 3JIEKTPOMArHUTHBIX BOJIH. B3aumHuas
opueHTanus BekTopoB E, B, V B anekrpomarnuTHOi BosHe. CBOWCTBA 3JEKTPOMAarHUTHBIX
BOJIH: OTpaXCHUE, IMpeJoMJIeHHe, moysipu3anus, auppakuus, uHTepdepeHuus. CKOpocTh
3JIEKTPOMArHUTHBIX BOJIH.

[[lxana 3MeKTPOMAarHUTHBIX BOJIH. [IprMeHEeHHE 31EKTPOMArHUTHBIX BOJH B TEXHUKE U
OBITY.

IIpuHIMIIBI pagnoCBA3U U TeleBuaeHUs. Pagnonokanusi.

DNEeKTPOMarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpeibl.

TexHuveckue ycTpoMCTBA U MPAKTUYECKOE MPUMEHEHHUE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yIbTPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, pPaJiuoOnNpUEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meyn.

Jlemoncmpayuu

OO6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIBHBIX BOJIH.

Koneo6:mromeecs Teno Kak HCTOUHUK 3BYKa.

Habumronenne otpakxeHust U IPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Habmonenue nntepdepeHny u AuQpakiui MEXaHM4eCKUX BOJH.

3BYKOBOH pE30HAHC.

Habmionienue CcBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHAa C aMIUIMTYIOH W YacTOTOM
KOJICOAHUH.

HccrnenoBanne CBOMCTB  JJEKTPOMArHUTHBIX  BOJIH:  OTpPaKE€HUE, MPEIOMIICHUE,
noJsipu3anus, Tudpakuus, tHTepdepeHIus.

Tema 3. Onmuka

['eomerpuueckas ontuka. [IpsimonuHeiiHOe pacpocTpaHEHUE CBETa B OJJHOPOJIHOM cpefe.
JIyud cBera. ToueuHBIM UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHbI OTpakeHHs cBeTa. [locTpoeHne M300pakeHWH B ILIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI TPEIIOMJICHUS CBeTa. AOCONIOTHBIM  TOKa3aTelb
npenomienus. [lonHoe BHyTpeHHee oTpaxeHue. lIpenenbHbIi yron MNOJHOTO BHYTPEHHETO
OTpaKEeHHUS.

Hucnepcus ceera. ClnoxxHbIi coctaB 6enoro cera. L[Ber.

Cobupatoniue U pacceuBaronue JuH3bl. ToHkass nuH3a. DoKycHOe paccTosiHME U
ONTHYECKasi Chiia TOHKON NUH3BL. [locTpoeHne n300paxeHuii B COOMPArOIINX M PAaCCEUBAIOIINX
nuH3ax. QopMyIIa TOHKOM JIMH3BI. Y BEIMYEHHE, JaBAEMOE JIMH30M.

[Ipenenbl IpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBas ontuka. Wuatepdepenmnuss cBera. KorepeHTHbIE HCTOYHUKH. Y CIOBHS
HaOII0/IEHUs MAKCUMYMOB 1 MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTUHE OT ABYX CHH(]A3ZHBIX
KOTE€PEHTHBIX UCTOUYHUKOB.

Hudpakmus cera. JudpaknuonHas pemérka. YcJaoBHe HaONIOJEHUS TIaBHBIX
MaKCHMYMOB IIpH MaJIEHUU MOHOXPOMATUYECKOTO CBETa Ha NU(PAKLMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHuueckue ycTpoicTBa M NPaKTHUYECKOE IPUMEHEHHE: OYKH, JIyma, QoTroamnmnapar,
MPOSKIIMOHHBIA ~ ammapar, MHUKPOCKOI, TEJIeCKOM, BOJIOKOHHAS ONTHKA, AU(paKIMOHHAS
pemeETKa, TOJISTPOUSI.

Jlemoncmpayuu

[TpsimonuHeiHOEe pacnpocTpaHeHue, OTpaKeHHe U TpejomiieHue cBera. OnThyeckue
pUOOPBHI.

[TonHOE BHYTpeHHee oTpakeHrne. MoJienb CBETOBOIa.

HccnenoBanue CBOWCTB M300paKeHUH B JIMH3AX.



Mopenu MUKpOCKOIIa, TeIeCKomna.

Hab6mronenue untepdepeHimm cera.

Hab6nronenue audpakuuu cBera.

HaGmronenue aucrnepcun cBera.

[Tomy4yenue cnekTpa ¢ HOMOLIBIO IPU3MBIL.
[Tomrydenue ciekTpa ¢ MOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
Habmroienue nomisipuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopmwvie pabomul
N3mepenne nokazaress IpeIoMICHHUS CTEKJIA.
HccnenoBanue CBOWCTB N300paKCHUH B JIMH3AX.
Habmronenue nucnepcuu cBera.

Pa3zgen 6. OcHOBBI crienMaJIbHOM TEOPHUH OTHOCHUTEIBLHOCTH

I'paHnLBI IPUMEHUMOCTH KJIACCHUYECKOM MexaHuku. llocTymarsl cnenualbHOW TEOpuu
OTHOCUTEIIBHOCTH: WHBAapUAHTHOCTb MOJYJISI CKOPOCTHM CBETa B Bakyyme, MPUHIHUII
OTHOCUTECIBbHOCTH DUHINTCHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHHU U COKPAILCHHUE JIUHBI.

DHeprusi U UMITYJIbC PEISTUBUCTCKOMN YaCTHULIBI.

CBs13b MaccChl ¢ SHEPTUEN U UMITYILCOM PEISTUBUCTCKOMN YaCTULIBI. DHEPIHs MOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. Dnemenmul KGAHMOGOU ONMUKU

®oronsl. Dopmyna [Inanka cBsizu >HEpruM POTOHA C €r0 YACTOTOW. DHEPTUS U UMITYIIbC
doToHa.

OtkpeiTue u wuccnenoBanue Goroddpdexra. Onbitel A. I'. CromeroBa. 3aKOHBI
doroaddekra. Ypasuenune DitHmreitna s pororddexra. «KpacHas rpanuna» Gorosdpdexra.

JlaBnenue ceeta. Onbitel [1. H. JIeOGenena.

XHUMHUYECKOE JIEHCTBUE CBETA.

TexHuuyeckue yCTpOHCTBA U MPAKTHUECKOE MpUMEHEHHe: (OTORIEMEHT, (POTOAATUHK,
COJTHEYHast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®dotor(PeKT Ha yCTAaHOBKE C ITMHKOBOM TIJIACTHHOM.

HccnenoBanue 3ak0HOB BHEIIHEro GpoTtoad¢exra.

Cseroauo.

Conneunas Oatapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopna mo paccesnuto o -gactunl. [lnanerapHas
Mozenb atoMa. [locrynarsl bopa. M3nyuenue u norsnoieHne GOTOHOB MpHU MEPEXOJAE aToma C
OJIHOTO YpOBHS DJHEprum Ha Japyrod. Buasl cnektpoB. CHeKTp ypOBHEW 3HEpPrMM aroMma
BOJIOpOJA.

BonnoBsele cBolicTBa yactull. BosHel e bpoiinsa. KopnyckyaspHO-BOJIHOBOW Jyaau3M.

CroHTaHHOE U BBIHY)KJIEHHOE H3JTyuyEHUE.

TexHuueckue yCTpOHCTBA M NPAKTHUUECKOE IPUMEHEHHUE: CIEKTPAlIbHBIA aHAJIN3
(cTIeKTpOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.

Llemoncmpayuu

Mopuens onbiTa Pezepdopaa.

Omnpenenenue JUIMHBI BOJIHBI J1a3epa.

Habmroienue nHelvaTbIX ClIeKTPOB U3JIyUEHUS.

Jlazep.

Yuenuueckuiui sxcnepumenm, nabopamophule pabomoi

Habmonenue nuHeiiuaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCHEpUMEHTBI,  JO0Ka3bIBAIOIIUE  CIOKHOCTh CTpOEHHs  sjpa. OtkpeiTHE
panunoaktuBHOCTH. OnbIThl Pesepdopaa no onpenenenno cocraBa paauoakKTUBHOTO U3JIyUEHUS.
CgoiicTBa anb(a-, 6eta-, raMmma-u3aydeHus. BiusHue painoakTUBHOCTH HA KHUBBIE OPraHU3MBI.



OTtkpeITHE TPOTOHA U HelTpoHa. HyknonHas monens snpa [ eiizenoepra—Banenko. 3apsi
anpa. MaccoBoe uucino sigpa. M30Tomnst.

Anbda-pacniaz. DIEKTpOHHBIH M TO3UTPOHHBIA Oera-pacmajn. ['amma-usnydenue. 3aKoH
PaAMOAaKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. SnepHblie cuibl. JlegekT macchl sapa.

SInepusle peakuuu. [lenenue u CUHTES SI€Ep.

Snepusiii  peaktop. TepmosiaepHbiii cuHTe3. [IpoOieMbl M TEPCIEKTUBBI  SIICPHOM
HHEPreTUKHU. DKOJIOTUYECKUE ACTIEKTHI ACPHON SHEPTreTHKU.

OnemeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTto/1bl HaONIOAEHUS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHULL.

dyHIaMeHTalbHbIe B3aUMOIeHCTBUS. ENMMHCTBO (pu3nueckoil KapTHHBI MUPA.

TexHuueckue ycTpolcTBa U NMPAKTUYECKOE NPUMEHEHHE: J03UMETp, Kamepa Buibcona,
SIEPHBIN peakTop, aTOMHasi bomoOa.

Jlemoncmpayuu

CuéTurK MOHUBUPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

HccnenoBanue TpekoB dacTuil (110 TOTOBBIM (oTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Otanbl  pa3BuUTUS  acTpoHoMuM. lIpuknagHoe U MHUPOBO33PEHYECKOE  3HAUEHUE
aCTPOHOMHUHU.

Bun 38310010 Heba. Co3Be3aus, spKue 3BE3/1bI, JIAHEThI, X BUAUMOE JABHKEHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTuBHOCTb. Mcrounuk sHeprum CosHua u 3BE34. 3BE3NBI, UX
OCHOBHBIE XapaKTePUCTUKHU. JluarpamMma «CHEKTpalbHBIA KJIacC — CBETUMOCTBY». 3BE3IbI
[JIABHOM MOCIEAO0BATEIbHOCTU. 3aBUCUMOCTh «Macca — CBETHUMOCTb» MJid 3BE3] IJIABHOU
nocieaoBarenbHOCTU. BHyTpeHHee crpoeHue 3BE34. CoBpeMEHHBIE MPEACTABICHUS O
IIPOUCXOXACHNN U 3Boronuu CoslHIA U 3BE311. DTalbl XKU3HU 3BE3 L.

Mineunsiii [1yTe — Hama ["anakTtuka. [Tonoxxenue u npmwxenne Connna B ['anaktuke. Tumsl
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax rajJakTHK.

Bcenennas. Pacmmpenune Bcenennoil. 3akon XaO6ma. PazOeranue ramaktuk. Teopus
bonbuioro B3peiBa. PennkToBOE N3IIyYeHHE.

MacmrabHas ctpykTypa Beenennoil. Meraranaktuka.

Hepeménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue nabnrooenus

HaOnroneHuss HEBOOPYKEHHBIM TJIa30M C HUCHOJIb30BAHUEM KOMIIBIOTEPHBIX MPUIIOKEHUIH
JUISL OTIPEJIeNIEHUs TIOJIOKEHUSI HEOECHBIX 0OBEKTOB HAa KOHKPETHYIO JIaTy: OCHOBHBIE CO3BE3/IUs
CeBepHOro nomymapus 1 sipkue 3BE3/1bl.

Hab6monenus B Teneckon Jlynsl, mnaner, Mneunoro Ilytu.

O0o0maroniee NnoOBTOPEHUE

Pony ¢us3mku U acTpoHOMHH B JKOHOMHYECKOW, TEXHOJIOTHYECKOHM, COIUAIbHON U
THYECKON cdepax [esATeTbHOCTH 4YeJIOBEeKa, pojib M MecTo (U3MKM M aCTPOHOMHMU B
COBPEMEHHOM Hay4yHOW KapTWHE MHpa, pPOJb (U3NYECKON Teopun B (OPMHUPOBAHUU
npezcTaBiIeHnuit 0 PU3NYECKON KapTUHE MUpPa, MECTO (PU3UUECKOM KapTHHBI MUpa B OOLIEM pAIY
COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIEHUN O IPUPO/IE.

Me:xnpeamerHblie CBA3H

N3yuenne xypca ¢usukm 06a3oBoro ypoBHS B 11 Kiacce OCymIeCTBIAETCS € y4E€TOM
COJIepKATENbHBIX MEXIIPEIMETHBIX CBSi3eéd C KypcaMd MaTeMaTHKH, OHOJIOrMH, XUMHH,
reorpaduu U TEXHOJIOTHH.

Mescnpeomemnuvie nouamus, CBSI3aHHBIE C HW3YYEHHEM METOAOB HAyYHOTO MO3HAHUS:
ABJIEHUE, Hay4YHbIH (akT, rumores3a, (Qu3Myeckas BEIUYMHA, 3aKOH, TEOpHsl, HaOIIOAECHUE,
AKCIEPUMEHT, MOJIEIMPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxka: penieHre CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (YHKIMH: CHHYC,
KOCHUHYC, TAHI€HC, KOTaHI'€HC, OCHOBHOE TPUIOHOMETPHUYECKOE TOKIECTBO, BEKTOPBI M HX



IPOEKIMM HAa OCH KOOPAMHAT, CIIOKEHHE BEKTOPOB, MPOM3BOJAHBIE 3JEMEHTApHBIX (DYHKIIMIA,
NPU3HAKK TOJ00MS TPEYTOJIbHUKOB, ONPEIEICHUE TIOMAIU TUNIOCKUX Uryp 1 00BbEMa Tel.

Buonozus: snekTpuyeckue SIBIEHUS B KMBOM NpPUPOJE, KoseOaTelabHbIE BUXKEHHS B
JKUBOU IPUPOJE, ONTUYECKHUE SIBICHUS B JKUBOM INPUPOJE, NEUCTBUE DPAJMALMM HA >KUBbBIC
OpraHU3MBI.

Xumusa: CTpOGHHE aTOMOB U MOJIEKYJ, KpPUCTAJLIMYECKas CTPYKTypa TBEPABIX Tell,
MeXaHU3Mbl 00Pa30BaHUs KPUCTAIUIMYECKON PEIETKH, CIIEKTPAJIbHBIN aHAIN3.

l'eoepaghus: marHuTHBIE TIONMIOCa 3€MJIH, 3aJIe)KH MAarHUTHBIX Py, (OTOChEMKA 3€MHOMN
IIOBEPXHOCTH, NPEICKA3aHUE 3eMIICTPSACECHUM.

Texnonozus: TMHAN DIIEKTPOIIEPENay, I€HEPATOP NEPEMEHHOIO TOKA, JJIEKTPOJBHUIATEIIb,
UHAYKIMOHHAs MedYb, pajap, pajuoNpUEMHHUK, TeIEeBHU30p, aHTeHHa, Tenedon, CBY-neus,
NPOCKIIMOHHBIN armapar, BOJOKOHHAs ONITHKA, COJTHEYHas OaTapest.

IHJIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUSA

OcBoenne yueOHOro mpeamera «®Pu3nka» Ha ypoOBHE cpelHero ooiiero oOpa3zoBaHUS
(6a30BBIi  ypOBEHB) JIOJDKHO  OOECIEYHUTHh  JOCTHXKECHHE  CICIYIOIIMX JIMYHOCTHBIX,
MeTanpeMETHBIX U MPEIMETHBIX 00pa30BaTENbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIBTATHI

JIndHOCTHBIE pe3yNbTaThl OCBOCHHS yueOHOro mpeamera «Pu3nka» TOKHBI OTPaXkaTb
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOUIMXCSl PYKOBOJCTBOBATHCS CPOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpHWEHTAIMil, TO3UTHUBHBIX BHYTPEHHUX
yOeXKIEeHUI, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHHCKOTO  OOIIECTBa,
pacuIMpeHre XKU3HEHHOTO OIbITa U OMNbITa AESITENLHOCTH B IMPOILIECCE PeaTu3allid OCHOBHBIX
HaINpaBJICHUH BOCIUTATEILHON AESITETHHOCTH, B TOM YHCIIE B YACTH:

1) rpaskIaHCKOro BOCHHUTAHMA:

Cc(OPMHUPOBAHHOCTh  TPAKAAHCKON MO3UIMHM  OOYyYaroIlerocss Kak aKTHBHOTO U
OTBETCTBEHHOT'O YJIEeHa POCCUKCKOTO OOIIECTBA;

NPUHATHE TPAJUIMOHHBIX OOIIEYETIOBEYECKHX TYMAHUCTHUECKHUX M JIEMOKPATHYECKHX
LIGHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO JESTEIBHOCTh B HMHTEpECaX TPa)KTAHCKOTO OOIIECTBa,
y4acTBOBATh B CAMOYIPABIECHUH B 00pa30BaTeIbHON OpraHU3aIINH;

YMEHHE B3aWMOJICHICTBOBATh C COLMAIBHBIMH HMHCTUTYTAMH B COOTBETCTBHH C UX
GYHKIUSMU ¥ Ha3HAUCHUEM;

TOTOBHOCTH K TYMaHHUTapHOH U BOJIOHTEPCKOH JIeTETHHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS

c(OpMUPOBAHHOCTh POCCUMCKON I'paX/1aHCKON UAEHTUYHOCTH, TAaTPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHWE K TOCYAAapCTBEHHBIM CHMBOJIAM, JOCTHXKEHHMSIM POCCHHCKUX
YU€HBIX B 007aCTU (PU3UKHU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEACHNUS;

CIIOCOOHOCTH OIEHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTHPYSChH
Ha MOPaJbHO-HPABCTBEHHBIC HOPMBI M IEHHOCTH, B TOM YHUCIIE B IEATEILHOCTH YIEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3¢TEeTHYECKOT0 BOCIIMTAHUS:

ACTETUYECKOE OTHOLIECHHE K MHPY, BKJIIOYask 3CTETHUKY HAYYHOTO TBOPYECTBA, IPHUCYILETO
buznueckoil Hayke;

5) Tpy10BOr0 BOCIUTAHUS

UHTEpEC K pa3muyHbiM chepam mpodecCHOHATBPHOW AEATENbHOCTH, B TOM YHCIIE
CBSI3aHHBIM C (U3UKOW W TEXHUKOW, YMEHHME COBEpIIaTh OCO3HAHHBIA BbIOOp Oyaymeit
npodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIIAHEI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHHUIO M CaMOOOpa30BaHUIO B 00JacTH (M3HKHU Ha
MPOTSKEHUH BCEU KU3HU;



6) IKOJIOrHYeCKOr0 BOCTIUTAHMSA:

c(OPMHPOBAHHOCTh 3JKOJIOTUYECKON KYyJIbTYPHI, OCO3HAHHE TJ00AJIBHOTO XapakTepa
9KOJIOTUYECKHUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ACHCTBUN B OKPYXKAIOLIEH CPElEe HAa OCHOBE 3HAHMS
L[eJIed yCTOMYMBOIO Pa3BUTHUS YEIIOBEUECTBA;

pacliupeHHe OIbITa JESITEIbHOCTH JKOJOTMYECKOW HAIpPaBIEHHOCTH Ha OCHOBE
UMEoIUXCcs 3HaHUi 110 (u3uke;

7) IEHHOCTH HAYYHOTI'0 MO3HAHUS:

Cc(OPMHPOBAHHOCTE ~ MHUPOBO33PEHMS, COOTBETCTBYIOILEIO COBPEMEHHOMY  YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHME LIEHHOCTH Hay4HOH NeSTeIbHOCTH, FTOTOBHOCTh B IIpoliecce U3y4eHus (QU3NKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEN0BATENIBCKYIO 1EATEIbHOCTh UHIMBUYaIbHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIbTATHI

IMo3HaBaTeIbHbIE YHHBEPCAJIbHbIE YUeOHbIE TelCcTBUS
Ba3oBrble JJornueckue aeiicTBu:

CaMOCTOSITENILHO (OPMYITUPOBATh W AaKTyalM3UpOBaTh NPOOJIEMy, paccMaTpuBaTh €
BCECTOPOHHE;

OTIPEICIIATH SN JeATSIIbHOCTH, 33]1aBaTh MapaMeTPhl M KPUTSPUH UX TOCTHIKCHUS,

BBISIBJISITh 3aKOHOMEPHOCTH M IIPOTHBOPEUHS B PACCMATPUBACMBIX (PU3NUYCCKUX SIBICHHUSX

pa3pabarbeIBaTh IJIaH PEIICHUS MPOOJIEMBI C YIETOM aHAIN3a UMCIOIIMXCS MaTepHaIbHBIX
U HEMaTepUAIIbHBIX PECYPCOB;

BHOCHTH KOPPEKTHBBI B JCSITEIHLHOCTH, OICHUBATH COOTBETCTBHUE PE3YJIHTATOB IEJISM,
OIICHMBATh PUCKH MOCJICICTBUN ACITSIbHOCTH;

KOOPJIMHHUPOBATh M BBINOJHIATH Pa0OTy B YCIOBHSX PEAIBHOTO, BUPTYAILHOTO U
KOMOMHHPOBAHHOT'O B3aUMOICHCTBHS;

pa3BHBaTh KPEATUBHOE MBITIICHUE TPU PEIICHUH KU3HEHHBIX TTPOOJICM.

Ba3oBble ucciieqoBaTeIbCKHeE AeHCTBUS .

BJIQJICTh HAYYHOW TEPMHUHOJIOTUCH, KIIFOYECBBIMU TIOHATHUSIMHU W METOJAMHU (PU3HYECKOU
HAYKU;

BJIQJICTh HaBBIKAMHU Y4eOHO-HCCIICIOBATEICKON W MPOSKTHOM JIEATEeIHbHOCTH B OOJACTH
¢bu3KKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY TIOUCKY METOJOB PEeIIeHHs 3aa
(UBHYECKOTO COACPKAHUS, IPUMEHEHHIO Pa3IMIHBIX METOJIOB TTO3HAHHSI,

BIIQJIETh BUJAMH JESTEIHHOCTU IO TMOJTYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpIpeTaluH,
peoOpa3oBaHNI0O M TPUMEHEHUIO B PA3IMYHBIX YYCOHBIX CHUTYallUsSX, B TOM YHCIE MPH
CO3IaHUH YUEOHBIX MPOEKTOB B 00JIaCTH (PU3UKH;

BBISIBJISITH TIPUYUHHO-CIICJICTBEHHBIC CBS3W W aKTyaJIM3WpPOBATh 337ady, BBIIBUTAThH
TUMNOTe3y €€ pelleHHs,, HAaXOIUTh apryMEHThl HJs JO0Ka3aTelbCTBA CBOMX YTBEPKIACHUI,
3a/1aBaTh MapaMeTPbl U KPUTCPUU PEIICHHUS,

AHAIM3UPOBATH MOJTYYCHHBIE B XO/I€ PEIICHUS 3a]a4l Pe3yIbTaThl, KDUTHUECKU OIICHUBATh
UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBUSX;

CTaBUTh U (POPMYTUPOBATH COOCTBEHHBIE 3a/1a4H B 00pa30BaTEIbHON NESTENbHOCTH, B TOM
YUCIIe TP N3YICHUN (DU3HKHY;

JaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIBIT;

YMETh MMePEHOCUTH 3HAHUS 10 (PU3HMKE B IPAKTHUECKYIO 00JIACTh KU3HEICITSILHOCTH;

YMETh UHTErPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00IacTel;

BBIJIBUTATh HOBBIE WJICH, TIPeJIaraTh OPUTHHAIBHBIC TOIXObI U PEIICHHUS,

CTaBUTH MPOOIEMBI U 3a]1a4UH, TOMYCKAIOIINE ATbTePHATHBHBIC PEIICHUS.

Pabora ¢ undopmaunmeii:

BJIQJICTh HABBIKAMH TOJyueHUs MHPOPMAIUU (PU3UIECKOTO COJEPKAaHUS M3 HCTOYHHUKOB
pa3HBIX THIIOB, CaMOCTOSTEIBHO OCYIIECTBIISATh TIOWCK, aHAIW3, CHUCTEMATH3AIHMI0 U
MHTEPIIPETANIO HH(POPMALINK PA3IMYHBIX BUIOB U (hOPM MPEICTABICHHUS,

OIICHUBAThH JJOCTOBEPHOCTH HH(OPMAIIHH;



UCTIONIB30BaTh CpPEACTBA HMH()OPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTHH B
pELICHMH KOTHUTHBHBIX, KOMMYHUKAaTHBHBIX M OPraHMU3ALMOHHBIX 3aJad C COOJIOJIEHHEM
TpeOOBaHNH SPrOHOMHKH, TEXHUKN O€30MIaCHOCTH, TUTHUEHBI, PECYpPCcOCcOepeKeHHNS, TPABOBBIX H
ATUYECKHX HOPM, HOPM MH(POPMALIMOHHOM 0€301acHOCTH;

CO3JaBaTh TEKCTHl (DU3MYECKOTrO COAEpKAaHWS B PpA3NUYHBIX (QopmaTax ¢ y4EToM
Ha3HAueHUs MHPOPMALMU U LEJIEBOM ayAWTOpWUH, BBIOMpaAs ONTUMAIBHYIO (GOpPMY
IPE/ICTaBICHUS U BU3YaTH3ALIH.

KoMMyHMKaTHUBHbIE YHUBEPCAJIbHbIE Y4eOHbIe 1eHCTBUSA:

OCYIIECTBIISATH OOIICHHUE HA ypoKaX (DU3UKU U BO BHEYPOUHOH JEATEITLHOCTH;

pacro3HaBaTh MPEANOCHIIKA KOH(MIMKTHBIX CUTYAIMi U cMATYaTh KOH(GIUKTHL;

pPa3BEPHYTO U JIOTUYHO H3JIaraTh CBOIO TOUYKY 3pPEHHUS C HCIOJb30BAaHUEM SI3BIKOBBIX
CPENCTB;

MOHUMATH U UCTIOIH30BATh MPEUMYIIECTBA KOMAaHTHOW U WHANBUAYAILHON paOOTHI,

BbIOUpaATh TEMATHKy M METOJIbl COBMECTHBIX ACUCTBUI C y4y€TOM OOLIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJI0T0 YJIeHA KOJIEKTUBA;

IIPUHUMATh LIeJIM COBMECTHOW JI€ATEIbHOCTH, OpPraHU30BBIBATH M KOOPIAWHHUPOBATH
JEUCTBUA 1O €€ INOCTUKEHUIO: COCTABIATH IUIAH JACHUCTBUH, PACIpPElNENATh POJU C YyU4ETOM
MHEHUH Y4aCTHUKOB, 00CYKJaTh pe3yIbTaThl COBMECTHOI paboTHI;

OIICHUBATh Kaue€CTBO CBOETO BKJIAJIa M KAXJOT0 YYaCTHHKA KOMAaHJbI B OOIIUI pe3yabTaT
1o pa3paboTaHHBIM KPUTEPUSIM;

npeasiaraTh HOBBIE TMPOEKTHI, OIEHUBATh WUJIEU C TO3UIMKA HOBU3HBI, OPUTHHAIBHOCTH,
MPaKTUYECKON 3HAUUMOCTH;

OCYIIECTBIISITh MO3UTHBHOE CTPATErMYECKOE TIOBEACHUE B PA3IUYHBIX CHUTYalMsIX,
MPOSIBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATHBHBIM.

PerynsiTuBHbIe yHUBepCAJIbHbIC Y4eOHbIE 1eiiCTBUSA
Camoopranusauus:

CaMOCTOSITENIbHO OCYIIECTBIISATh IMO3HABATENbHYIO NEATEIbHOCTh B 00MacTU (PU3UKU H
ACTPOHOMMH, BBISBIISTH MIPOOJIEMBI, CTAaBUTH U (HOPMYIHPOBATH COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATh IUIAH PEUICHUS PACUETHBIX U KAuyeCTBEHHBIX 3aJ]ay, IUIaH
BBIMIOJTHEHUS] TMPAKTUYECKOW paboThl € YYETOM HUMEIOUIMXCA PECYpCoB, COOCTBEHHBIX
BO3MOXHOCTEHN U MPEANOYTEHNH;

JIaBaTh OIEHKY HOBBIM CUTYaIIHSIM;

pacupsaTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEANOYTECHUH;

JienaTh OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, Oparh Ha ceOsl OTBETCTBEHHOCTH 3a
pelLIeHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco6cTBOBaTh  (POPMHUPOBAHUIO U TMPOSIBICHUIO DJPYIUIUU B oOnactu  (HU3HKH,
MOCTOSIHHO IMOBBIIIATh CBOW 00pa30BaTENIbHbIN U KyJIbTYPHBIH YPOBEHb.
CaMOKOHTPO.JIb, SMOIIHOHAJIbHBIH HHTEJJIEKT:

JlaBaTh OIEHKY HOBBIM CHUTYallMsIM, BHOCHUTh KOPPEKTHBBI B JESITEIBHOCTb, OIICHUBATH
COOTBETCTBUE PE3YJIbTATOB LIEIISIM;

BJIa/IETh HAaBbIKAMU IO3HABATEIbLHOW PeQUIEKCHH KaK OCO3HAHHS COBEpLIAEMbIX EHCTBUI
Y MBICIIUTEIIbHBIX MPOIIECCOB, UX PE3YJIHTATOB U OCHOBAHUM;

MCIOJIb30BaTh MPUEMBI pedIeKCHH JIJIsl OLIEHKU CUTYalluH, BBIOOpa BEPHOTO PELICHMUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATh PEIICHUS 110 UX CHIKEHUIO;

MPUHUMATh MOTUBBI M apTyMEHTHI IPYTUX MPU aHATU3€ PE3YIHTATOB JIEATEIbHOCTH;

MPUHUMATH CeOsl, MOHMMAsi CBOM HEIOCTATKU M JOCTOMHCTBA,

MPUHUMATh MOTUBBI M apTYMEHTHI JPYTHUX MPU aHATN3E PE3YJIbTATOB JIEATEILHOCTH;

MpHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B npouiecce nocTrxkeHNs TMYHOCTHBIX PE3YJIbTaTOB OCBOEHUS MPOTPAMMBI IO (PU3UKE [
YPOBHSI CpeAHEro obuiero oOpa3oBaHusi y 0OydYaIOIIMXCSl COBEPILEHCTBYETCS 3MOIIMOHAIbHBIN
UHTEJJIEKT, MPEANoIaralonmi chopMUpPOBaHHOCTD:



CaMOCO3HaHUSsI, BKIIFOUAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE SMOIIMOHATIBHOE COCTOSTHHE,
BUJICTH HAMPABJICHHSI PA3BUTHS COOCTBEHHOUW SMOIMOHATBHON Cephl, ObITh YBEPEHHBIM B ce0€;

caMoperyJIHpOBaHUS, BKITIOYAFOIIETO CaMOKOHTPOJIb, YMEHHUE MPUHUMATD
OTBETCTBEHHOCTh 3a CBOE TIOBEIEHHE, CIOCOOHOCTh aJaNTHPOBATHCS K HSMOIMOHAIBHBIM
U3MEHEHHSIM U MPOSBISITh THOKOCTD, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMM, BKIIOYAIONICH CTpEeMJICHHE K JOCTHKCHHIO 1M U YCIEXY,
ONTUMU3M, HHUITMATUBHOCTh, YMCHHUE JICHCTBOBAThH UCXO/ISl K3 CBOMX BO3MOXHOCTEIH;

OMIATHH, BKJIIOYAIONMIEH CMOCOOHOCTh MOHHUMATh 3MOIMOHAIBLHOE COCTOSIHUE IPYTHUX,
YYUTBIBATh €TI0 IIPU OCYIIECTBICHUH OOIICHHUSI, CIIOCOOHOCTh K COUYBCTBHUIO U COTICPEIKUBAHUIO;

COIIMATILHBIX HABBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS C JIPYTHMH
JFOIbMU, 3a00THTHCS, IPOSBIISTh MHTEPEC U Pa3peliaTh KOHMIUKTHI.

MNPEJIMETHBIE PE3YJIBTATHI

K konmy oOyuenus B 10 kjiacce nmpeaMeTHbIC pe3yibTaThl Ha 0a30BOM YPOBHE JOJIKHBI
OTpaXkaTb CHOPMUPOBAHHOCTH Y OOYHAFOIITUXCS YMECHHM:

JEMOHCTPHUPOBATh HA MPHUMEpPaxX Pojb U MECTO (U3HKH B (POPMHPOBAHUH COBPEMEHHOM
HAay4YHOW KapTHUHBI MHPA, B Pa3BUTUH COBPEMEHHON TEXHUKH M TEXHOJOTHUM, B MPAKTUUYECKON
JIeITEeIILHOCTH JIFOACH

VUUTHIBATh TPaHUIBl MPUMEHEHUS H3YUYEHHBIX (U3NYECKUX MOJIeJeil: MaTepuaibHas
TOYKA, MHEPIUAIbHAS CHCTEMa OTCYETa, a0COMIOTHO TBEPIOE TENIO0, WACATBHBIA Tra3, MOJICIN
CTPOCHHMSI Ta30B, KUJIKOCTEH W TBEPABIX TEJ, TOYCUHBIH DJICKTPUYCCKUHN 3aps NP pEHICHUU
dbu3nUecKux 3a1ay;

pacno3HaBaTh (U3MYECKUE SBIECHUS (IPOIECChl) U OOBSICHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJCKYJISIPHO-KHHETUYCCKOW TEOPUM CTPOSHUS BEIISCTBA WM JJIEKTPOIUHAMUKH:
pPaBHOMEpPHOE U PaBHOYCKOPEHHOE MPSMOJMHEWHOE BIKEHUE, CBOOOJHOE TaJeHuEe Tell,
JIBUKCHUE 110 OKPYXHOCTH, WHEpIHWs, B3auMojeicTBue ten, auddysus, OpoyHOBCKOE
JIBIDKCHHUE, CTPOCHHE JKUIKOCTEH M TBEPABIX TeJ, M3MEHEHHE O00BbEMa Tell NpPH HarpeBaHUU
(oXJIaXXICHUH ), TETJIOBOE PAaBHOBECHUE, MCIIAPCHUE, KOHICHCAIUS, UIABJICHHIE, KPUCTAILIN3AINS,
KHUIIEHUE, BIAKHOCTh BO3J/lyXa, MOBBIIICHUE JABJICHMS ra3a MpH €ro HarpeBaHWU B 3aKPHITOM
cocyzie, CBs3b MEXKIY IapamMeTpaMH COCTOSIHHSI ra3a B HM30MpOIeccax, JJIEKTPU3aIus Tell,
B3aUMOJICHCTBHUE 3aPs/I0B;

ONKCHIBATh MEXAaHWUYECKOE IBUKCHHE, WCIONB3Ys (DM3MUECKHE BEIIMYUHBI. KOOPJIMHATA,
MyTh, TIEPEMEIEHUE, CKOPOCTh, YCKOPEHHEe, Macca Tefla, CUila, UMIYJIbC Tela, KUHEeTHYecKas
DHEprusi, NMOTCHIMAIbHAS JHEPTHs, MEXaHWYeckas pabdoTa, MEXaHWUYECKas MOIIHOCTh; IPHU
ONMHMCAHUW TPABUIBHO TPAKTOBaTh (DU3MUECKUH CMBICH HCIOJb3YEMBIX BEIHYMH, HX
0003HAYCHHSI U CIUHUIIBI, HAXOJAUTH ()OPMYJIBI, CBSA3BIBAIONINE TAHHYIO (PU3NICCKYIO BEITUIHHY
C IpYTrUMH BEJIMUYUHAMH,

ONKCHIBATh HW3YYCHHBIC TEIUIOBBIC CBOWCTBA TEM W TEIUIOBBIC SIBJICHHS, HCIIOIB3YS
dbusznyeckne BEIMYMHBI: JaBIIEHHUE Tas3a, TeMIlepaTrypa, CpEeAHssl KWHETHYecKas DSHEpTus
XAOTUYECKOTO JIBIDKEHUS MOJICKYJ, CPETHEKBaJIpaTHYHAs CKOPOCTh MOJICKYJ, KOJIMYECTBO
TEIUIOTHI, BHYTPEHHSSI DHEprus, pabora raza, Kod((UIKMEHT IMOJIE3HOTO JEHCTBUS TEIMIOBOTO
JIBUTATEIS; TIPH OMTUCAHUH MPABUIIHLHO TPAKTOBATH (PH3UIECKHUI CMBICI UCITOJIb3yEMbIX BEJTUYHH,
uX O00O3HAYEHWS M EOUHHIIBI, HAXOIUTh (OPMYIBI, CBS3BIBAIONINE JAHHYIO (U3HUECKYIO
BEJIMYMHY C JPYTHUMH BEITUIHHAM;

OTKCHIBATh M3yYEHHBIE DIIEKTPUUYECKHE CBONCTBA BEIIECTBA M JIJIEKTPUUYECKUE SIBICHUS
(mpotiecchl), UCHONMB3YS (GU3NYECKUE BEIUYUHBL: AJIEKTPUUYECKUHN 3apsisl, 3JIEKTPUUYECKOoe MoJe,
HANPSDKEHHOCTh TIOJS,, TMOTEHIMAN, pPa3HOCTh TOTEHIMAIOB; TpPU ONHUCAHWUU TMPABUIBHO
TPAKTOBAaTh (PU3NUCCKUH CMBICT HCIIOJIB3yeMbIX BEIUYMH, WX OOO3HAUCHUS W CIMHMIIG;
yKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UUECKYIO BEJIHMUMHY C IPYTUMH BETUYHHAMU;

AHATM3UPOBATh (U3MUYECKUE TIPOIECCHl W SBIICHUS, UCTOIB3Ys (U3NYSCKUE 3aKOHBI H
NPUHIIMIBL: 3aKOH BcemupHoro TtsroteHus, |, Il u 1l 3akonsr HploToHa, 3aKOH COXpaHEHUs
MEXaHHYECKON YHEPTUH, 3aKOH COXPAHCHHS WMITYJIbCA, IIPUHITUI CYTICPITO3UIINN CHJI, TIPUHITUTT
paBHOIPABUsI MHEPLUATHHBIX CUCTEM OTCUETA, MOJCKYISIPHO-KHHETUYECKYIO TEOPUIO CTPOCHUS
BEICCTBA, TAa30BBIC 3aKOHBI, CBS3b CPEJAHEH KHHETHYCCKOW DHEPTHHM TEIUIOBOTO JIBFKECHUS
MOJIEKYJI C a0COJIOTHOW TeMIepaTypoid, MEepBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS



JIEKTPUUECKOro 3apsifa, 3akoH KylloHa, mpu 3TOM pa3nuyarh CIOBECHYI (OPMYIMPOBKY
3aKOHA, €r0 MaTeMaTHUYeCKOEe BhIPAKEHUE U YCIOBUS (TPaHUIIbI, 00J1aCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIBI JEHCTBUS MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pas3nnyaTh yCIoBUS MX O€30MaCHOTO UCIIOIB30BaHUS B IOBCEAHEBHOM KHU3HH;

BBINOJIHATh 3KCIEPUMEHTBl IO HCCIEIOBAaHHUIO (PU3MYECKUX SIBJIEHUI M IPOLECCOB C
UCTIOJIb30BAaHUEM TPSAMBIX M KOCBEHHBIX HW3MEPEHUH, TpuU 3TOM  (HOPMYIHPOBATH
npobiemy/3agadyy M TUNOTE3y Y4eOHOro HKCIEpUMEHTa, CcoOMpaTb YCTAHOBKY M3
IPEI0KEHHOTO 000PYAOBaHUS, TPOBOIUTH OMBIT U (POPMYITHPOBATH BHIBOBI;

OCYILLECTBIIATh MpPSIMbIE M KOCBEHHbIE H3MEpPEHHs (U3NYECKUX BEIMYUH, IpPU 3TOM
BBIOMPATh ONTHMAJBHBIM CIIOCOO W3MEPEHUs M HCIOJb30BATH HM3BECTHBIE METOABI OLEHKH
MOTPEIIHOCTEN U3MEPEHUI;

UCCIIEIOBATh 3aBUCUMOCTH MEXAY (PHU3UUYECKUMHU BETUYNHAMHE C UCIIOJIb30BAaHUEM MIPSIMBIX
U3MEPEHUl, NP 3TOM KOHCTPYMPOBATH YCTAHOBKY, (PUKCHpPOBATH PE3yJbTAThl MOJY4YEHHOH
3aBHUCUMOCTH (PM3MYECKMX BENUYMH B BUAEC TaONMMIl W TpauKOB, JENaTh BBHIBOJIBI IIO
pe3ysbTaTaM UCCIIEOBaHuUS;

coOuoaTh MpaBmiia 0E30MacHOTO TpyJa MPH TMPOBEACHUM HCCIEAOBAaHUM B pamKax
y4eOHOIr0 SKCIEPUMEHTa, Y4eOHO-UCCIEN0BAaTEIbCKOM U  INPOEKTHOW JAEATENbHOCTU C
UCTIOJIb30BAaHUEM U3MEPHUTENIBHBIX YCTPOMCTB U 1TAOOPaTOPHOTO 00OPYAOBaHUS;

pewiatb pacu€THblEe 3aJadd C SIBHO 3aJJaHHOM (U3MUECKOW MOJENbI0, HCHOJb3Ys
¢u3nveckre 3aKOHBI M MPUHIUIIBI, HA OCHOBE aHAJN3a YCIOBHS 33a4H BBHIOUPATh (PU3HUECKYIO
MO/JIeJIb, BBIACNATh (U3NYECKUE BEIMYMHBI U (QOPMYIbl, HEOOXOAMMBbIE Ui €€ pEeLIeHHUs,
IPOBOJUTH PACUYETHI U OLIEHUBATH PEATLHOCTH MOJyYCHHOTO 3HAUCHHSI (PU3MUYECKON BEIMYHUHEI,

pelaTh KayeCTBEHHBIE 3aJaud: BBICTPAWBaTh JIOTMYECKH HENPOTUBOPEUMBYIO IIETIOYKY
paccyXIeHHid ¢ OOpOor Ha M3YYEeHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PH3NYECKUE SBIICHHS,

UCIOJb30BaTh IPU pEIIEHUM Y4YeOHbIX 3aJady COBpPEMEHHbIe HMH()OPMAaLMOHHBIE
TEXHOJIOTUHM [UIS TIOMCKA, CTPYKTYPHPOBAHUS, WHTEPIPETAIMH U IPEICTABICHHUS y4eOHOU W
HAY4YHO-TIOMYJISIpHOH MH(OpManuy, MOJYYEHHOM U3 Ppa3IMYHBIX HMCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATH MOJTy4aeMylo HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKIIA/JAa POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00BSICHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCIOJIb30BaTh TEOPETUYECKUE 3HAHMS 10 (U3MKE B IIOBCEAHEBHOM JKU3HHM UL
oOecrnieueHrs 6€30MacHOCTH MpU 00pallleHuH ¢ MPUOOpPaMU U TEXHUYECKUMU YCTPOHCTBAMHU, JUIS
COXpPaHEHHMsI 3/I0POBbsI U COOJIIOJICHHUS HOPM KOJIOTHYECKOTO MOBEICHUS B OKpYXKarolleil cpene;

paboTatk B rpymiIie ¢ BBHIOJTHEHUEM Pa3IMUHBIX COIMABHBIX POJIEH, MIIaHUPOBATh paboTy
IpYyMNIbl, palMOHAIBHO paclpeneNniaTh O0O0f3aHHOCTH W  IUIAHUPOBATh JIEATENIBHOCTH B
HECTAaHJAPTHBIX CUTYalHsX, aJleKBAaTHO OIEHWBATH BKJAJ KaXXIOTO W3 yYaCTHHUKOB TPYIIBI B
peleHne paccMaTpuBaeMoil MpooIIeMBl.

K xoHmy oOyudenus B 11 kjacce npeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpakaTh CHOPMUPOBAHHOCTH Y O0YUAIOIINXCS YMEHU:

JIEMOHCTPUPOBATh Ha MpPUMEPax pojb U MeCTO (UMK B (POPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KapTUHBI MHPA, B PA3BUTHUH COBPEMEHHOM TEXHUKH M TE€XHOJIOTHH, B IPAKTUYECKON
NeSITeIbHOCTH JIF0/IeH, LIETTOCTHOCTD U €IMHCTBO (PM3UYECKOM KapTUHBI MUDA;

YYUTHIBATh TPAHUIBI TMPUMEHEHHUS W3YYEHHBIX (U3NYECKUX MOJICNICH: TOUYCHHBIH
AIIEKTPUUYECKUM 3apsija, JIyd CBeTa, TOYEUHBIH HCTOYHUK CBeTa, fJepHas MOJENb aToMa,
HYKJIOHHAs1 MOZIETThb ATOMHOTO sIZIpa MPH PEeIIeHUN GU3NICCKUX 3a/1a4;

pacrio3HaBaTh (hu3nyeckue sBJICHUs (Tpouecchl) U OOBACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKN W KBAaHTOBOW (DM3HKH: DJIEKTPUYECKasi MPOBOJANMOCTH, TEIIOBOE, CBETOBOE,
XMMHUYECKOE, MarHuTHOE JAEWUCTBUS TOKa, B3aMMOJAEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHAs
WHIYKIMS, JCHCTBHE MAarHUTHOTO IIOJII Ha MPOBOJHUK C TOKOM MW JBWKYIIUHCS 3aps,
3JIEKTPOMArHUTHbBIE KOJIEOAHUS ¥ BOJHBI, IPSIMOJIMHEHHOE pacpoCTpaHEHHE CBETa, OTPaKEHHE,
npejomiieHue, WHTepdepeHus, IUppaknus W TOJSIpU3alus CBeTa, JUCIEPCUs CBeTa,
dorornekrpudeckuit 3¢ dekt (pororddekr), CBeToBOE JaBleHUE, BOSHUKHOBEHHE TIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAS M UCKYCCTBEHHAS PaIMOAKTUBHOCTB;



ONKCHIBATh M3yYEHHBIE CBOMICTBa BeleCTBA (AJIEKTPUUYECKHE, MArHUTHBIE, ONTUYECKUE,
ANEKTPUUECKYIO MPOBOAUMOCTb PA3IMYHBIX CPENl) U AJIEKTPOMATHUTHBIC SIBJICHUS (IPOLECCHI),
UCIONB3YS (U3NYECKUE BEIMYMHBL: DJIEKTPUYECKUN 3apsj, CHila TOKa, 3JIEKTPHUUECKOe
HaIpsKEHUE, JIEKTPUUECKOE COTPOTUBIIEHHUE, PA3HOCTh IMOTEHIIMAJIOB, JIEKTPOABUKYIIAs CUJIA,
paboTta TOKa, MHAYKLUHS MarHUTHOrO mMOJjs, cwia Awmmepa, cwia JlopeHna, WHIYKTUBHOCTD
KaTYIIKH, YHEPTUsl JIEKTPUYECKOTO0 W MArHUTHOTO TMOJICH, TEPUOJa M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3apsj U CUjia TOKa B MPOIECCe TAPMOHUYECKUX AJIEKTPOMArHUTHBIX
KoneOaHui, (HOKYCHOE pACCTOSHHUE W ONTHYECKAas CHUJa JIMH3bI, TP OMUCAHUM MPABWILHO
TPaKTOBAaTh (PUIUYECKUI CMBICI HCIOJIBb3YEMbIX BEIUYHH, HUX OOO3HAUYEHUS U EIUHUIIBI,
YKa3bIBaTh ()OPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEJIHMUMHY C IPYTHMH BETUYHHAMU;

ONKCHIBATh HM3YyYEHHBbIE KBAHTOBbIC SBJICHUS U TPOLECCHI, HCIONb3Yd (DU3NUECKHe
BEJIMYMHBI: CKOPOCTh AJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M 4YacTOTa CBETAa, DHEPrus U
UMIyasC (OTOHA, MEpPHOJ ToJypacmaja, SHEPrus CBSI3M AaTOMHBIX SJ€p, MPU ONHUCAHUU
MPAaBUJIBHO TPAKTOBATh (DU3MYECKUN CMBICI WCIONIB3yeMbIX BEIMYWH, WX OOO3HAYCHHS U
€MHMIIBI, YKa3bIBaTh (OPMYJIbI, CBSI3BIBAIOLINE NAaHHYIO (DU3UYECKYIO BEIUYHMHY C JAPYTUMU
BEJIMYMHAMU, BRIYUCIIATH 3HAUCHUE (PU3NICCKOM BEITMUUHBI;

aHAIM3UPOBATh (U3UYECKUE MPOLECChl W SBIEHUS, UCHOIb3Ys (U3NYECKUE 3aKOHBI U
OpUHIUIB: 3ak0oH OMa, 3aKOHBI IIOCJENOBATEIBRHOTO M NapaJJICIbHOTO  COCAMHEHUS
MPOBOJHUKOB, 3akOoH JDxoyms—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOM  MHIAYKLUUH, 3aKOH
MPSIMOJIMHEMTHOTO PacIpoOCTpaHEHHUsI CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEIIOMIICHUS
cBeTa, ypaBHeHHe OHHIITeHHa I ¢GoTtoddderra, 3aKOH COXpaHEHUS HHEPruH, 3aKOH
COXpaHEHHUSI HMMITYJbCa, 3aKOH COXPAHEHUS DJJIEKTPUUECKOrO 3aps/ia, 3aKOH COXpaHEHHUs
MaccoBOI'O 4YMCIA, MOCTyJIaTbl bopa, 3aKOH pajMOaKTUBHOIO pacmajaa, MpU 3TOM pas3iinyaTh
CIIOBECHYIO (DOPMYJIMPOBKY 3aKOHA, €r0 MAaTeMaTHYCCKOE BBIPAKCHHE W YCJIOBUS (TPAHHMIIBI,
00J1aCTH) TPUMEHUMOCTH;

OTIPENIETISATh HAMPABICHUE BEKTOpPA WHIYKIMU MArHUTHOTO IOJS MPOBOJHHUKA C TOKOM,
cuibl Amnepa u cuibl Jlopenua;

CTPOUTH M OIUCHIBATh NU300paKCHHE, CO3/I1aBaeMOE TUIOCKUM 3€PKajIoM, TOHKOH JIMH30M;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIEAOBAaHUIO (PU3MYECKHX SIBICHUI U MPOLIECCOB C
UCIIOJIb30BAaHMEM TIPSIMBIX W KOCBCHHBIX HW3MEpPEHUH: Tmpu 3TOM  (HOpPMYIUPOBATH
npobiieMy/3ajauy W TUNOTE3y Y4YeOHOTrO OKCIEPUMEHTa, COOMpaTh YCTaHOBKY W3
MPEIIOKEHHOTO 000PYAOBaHUS, TPOBOUTE OMBIT U (HOPMYITUPOBATH BHIBOJIBI;

OCYIIECTBIISITh NPSIMBIE M KOCBEHHBIE M3MEpPEHUs (U3MUECKUX BEIWYHH, TPH STOM
BBHIOMPATh ONTUMAJBHBIA CIMOCO0 H3MEPEHHUS U HCIOJIb30BAaTh HW3BECTHBIE METOJbI OILICHKH
MOIPEIIHOCTEN U3MEPEHUN;

MCCJIEI0BATh 3aBUCUMOCTH (DU3UUECKUX BEITUYUH C UCITIOIH30BAHUEM MPSIMBIX U3MEPEHUM:
IpU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHPOBATH PE3YyNbTAThl MOJYYEHHOH 3aBHCHUMOCTH
GU3MYEeCKUX BEIMYMH B BUJE TaOnuI] M TpaduKoB, JeNaTh BBIBOJBI 1O pe3yjbTaTaM
UCCJIEI0BAHMS;

cobOmoath TpaBwiia 0O€30MacHOr0 TpyAa TPH TPOBEACHHHM HCCIENIOBAaHMM B paMKax
yueOHOrO0 OSKCIEPUMEHTa, YUeOHO-UCCIENOBATENLCKOH M TMPOEKTHOW JEeSATENbHOCTH C
WCIIOJIb30BAHUEM U3MEPHUTENIBHBIX YCTPOUCTB M JJA0OPATOPHOTO 000PYAOBAHUS;

pemate pacuéTHBIE 3aJadyd C SBHO 3aJaHHOM (U3MYECKON MOJENbI0, HCIOIb3YS
(du3nYecKue 3aKOHBI U TIPUHITUIIBI, HA OCHOBE aHAIM3a YCJIOBUS 3aJa4l BBIOUPATh (PU3MUECKYIO
MOJIeIb, BBIACNATh (PU3NYECKUE BEIMUMHBI W (QOpPMYIbl, HEOOXOIuWMbIe s e€ peleHus,
MIPOBOJIUTH PACUYETHI U OIICHUBATH PEATBHOCTD MOTYYSHHOTO 3HaUYeHUs (PHU3NIECKON BETUINHBI,

peliath KauyeCTBEHHbIE 3aJaud: BBICTPAWBAaTh JIOTUYECKH HEMPOTUBOPEUMBYIO IIEMOUKY
PacCyXXJIEHUM ¢ OTIOPOH Ha M3YYCHHBIC 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HUECKUE SIBJICHUS;

UCIIONIB30BAaTh TMpPH pEIIeHHH YYeOHBIX 3aJad COBPEMEHHbIE HWH(GOPMAIMOHHBIE
TEXHOJIOTHH JIJIi TIOMCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAMA W TPEACTABICHUS] YICOHOU W
HAYYHO-TIOMYJISIPHON HWH(OpPMAIMK, MOJYYEHHOW W3 Pa3IUYHBIX HCTOYHHKOB, KPUTHYECKU
aHAJTM3UPOBATH MOIYIaeMyH0 HH(POPMAITHIO;

OOBSCHATH MIPUHIIMIBI ASHCTBUS MAIIMH, TIPUOOPOB U TEXHUUYECKUX YCTPOUCTB, pa3InyaTh
YCJIOBHS MX 0€3011aCHOTO UCITOJIH30BAHHUS B IIOBCETHEBHOM JKU3HH;



IPUBOUTH MPUMEPHI BKIIA/Ja POCCUHCKUX M 3apyOEKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, B 00BSCHEHHE IPOIIECCOB OKPY)KAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHA;

UCMOJIb30BaTh TEOPETUYECKUE 3HAHWS 10 (U3MKE B IOBCEIHEBHOM JKM3HHM JUIf
oOecrieyeHns O€30MAaCHOCTH MU OOpAIEHUHU C TPHOOpaAMH U TEXHUUECKUMH YCTPOHCTBAMH, IS
COXPaHEHMsI 3/I0POBbsI U COOJIIOZIEHHUS HOPM 3KOJIOTHYECKOTO MOBEICHUS B OKPYXKAIOLIEH cpene;

paboTaTh B IpyIIe C BBIIOJIHEHUEM PA3IUYHbIX COLMAIBHBIX POJIEH, IUIAaHUPOBATh padoTy
IpyNIbl, palMOHAIBHO paclpelneNniarTh O0O0A3aHHOCTH U IUIAHUPOBATh JIEATEIIBHOCTh B
HECTAaHJAPTHBIX CUTYallMsAX, aJ€KBAaTHO OLICHMBATHh BKJIAJ KAKJOTO M3 YYACTHUKOB I'PYIIIBI B
peleHne paccMaTpuBaeMoil IpoGIIEMBl.



TeMaTnuyeckoe MJIAHNPOBAHHUE.

HaunmenoBanue pa3nenoB u Tem KonnuecTBo yacon DJIEKTPOHHBIE
porpamMMbl (mupoBeic)
o0Opa3oBaTenbHbIC
pecypchbl
Bcer | Kontposbn | [IpakTuueck
0 pIe pabOTHl | He paboTHI
10 kaace
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHU S

®du3uKa 1 METObl HAYYHOTO 2 [[bubimoreka [IOK

MO3HAHUS https://m.edsoo.ru/7f4
1bf72]]

Hmozo no pazoeny 2

Paznen 2. MEXAHUKA

KunemaTtuka 5 [[bubauoteka [IOK
https://m.edsoo.ru/7f4
1bf72]]

JnHamuka 7 [[bubauoteka [IOK
https://m.edsoo.ru/7f4
1bf72]]

3aKOHBI COXPAHEHHS B MEXAHUKE 6 1 1 [[bubauoreka [IOK
https://m.edsoo.ru/7f4
1bf72]]

Hmozo no pazoeny 18 1 1

Pasnea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJMHAMUKA

OCHOBBI MOJIEKYJIAPHO- 9 1 [[bubnuoTeka [IOK

KUHETHYECKOU TCOPHUU https://m.edsoo.ru/7f4
1bf72]]

OCHOBBI TEPMOIUHAMUKHU 10 1 [[bubnuoreka [IOK
https://m.edsoo.ru/7f4
1bf72]]

ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 [[bubaunoreka [TOK

daz30BbIe TEPEXOIBI https://m.edsoo.ru/7f4
1bf72]]

Hmozo no pazoeny 24 1 1

Paznea 4. QJIEKTPOIMHAMUKA

DNeKTpoCcTaTHKA 10 1 [[bubimoTeka [TOK
https://m.edsoo.ru/7f4
1bf72]]

[ToCTOSIHHBIN 2TEKTPUUECKUN TOK. 12 1 1 [[bubauoreka [IOK

Toku B pa3nUYHBIX Cpeiax https://m.edsoo.ru/7f4
1bf72]]

Hmozo no pazoeny 22 1 2
PesepBHOE Bpems 2

68 3 4
OBIEE KOJIHYECTBO YACOB 3 4
IIPO'PAMME

11 kaacc
Paznea 1. JIEKTPOJANHAMUKA
MarunuTHoe nose. 11 1 3 [[bubmuoTeka [IOK

DNeKTpOMarHuTHasT WHIYKITUS

https://m.edsoo.ru/7f4
1c97c]]



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

Hmozo no pazoeny

11

1

3

Pasnea 2. KOJIEBAHUA M1 BOJIHBI

Mexanandeckue 1 9 1 [[bubanoreka IIOK

AIIEKTPOMArHUTHBIC KOJICOaHUs https://m.edsoo.ru/7f4
1c97c¢]]

Mexann4deckue u 5 1 [[bubmmoteka ITOK

9JIEKTPOMATHUTHBIC BOJTHBI https://m.edsoo.ru/7f4
1c97c]]

OnTuHka 10 3 [[bubanoreka IIOK
https://m.edsoo.ru/7f4
1c97c¢]]

Hmozo no pazoeny 24 1 4

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUU OTHOCUTEJBLHOCTH

OCHOBBI CHIEIIUATBHON TEOPUHU 4 1 [[Bubauoreka IIOK

OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f4
1c97c]]

Hmozo no pazoeny 4 1

Pa3pen

4. KBAHTOBASA ®U3UKA

DIeMEHTHI KBAHTOBOW OITHUKU

6

[[Bubanoreka IIOK
https://m.edsoo.ru/7f4
1c97c]]

Crpoenue aToma

[[Bubaumoreka IIOK
https://m.edsoo.ru/7f4

1c97c¢]]

ATOMHOE SApO

[[Bubamoreka IIOK
https://m.edsoo.ru/7f4
1c97c]]

Hmozo no pazdeny

15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3IUKH

DJIEMEHTHI aCTPOHOMUU U 7 1 [[bubauoreka [IOK
acTpo(U3HKH https://m.edsoo.ru/7f4
1c97c]]
Hmozo no pazoeny 7
O6o06m1aro1iee TOBTOPEHHE 4 [[bubnuoTeka [TOK
https://m.edsoo.ru/7f4
1c97c]]
PesepBHoe Bpemst 3
68 4 7

OBIEE KOJIHYECTBO Y4ACOB
IIPOI'PAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O
HPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VIS YYEHUKA
1. T.A. Msakumes, b. b. Byxosues, H.H. Corckuit ®u3uka 10 k. @usuka 10 kiacc.
bazoBwiii 1 yriyOsieHHbIH ypoBeHb. YueOHuK. MockBa. [Ipocsemnienue, 2020 r.
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METOANUYECKHUE MATEPUAJIBI IJISA YYUTEJIA

1. T.4. Msakumes, b. b. bByxosues, H.H. Corckuit ®uzuka 10 k1. @usuka 10 kiacc.
ba3oBeiii 1 yriryOsieHHBINH ypoBeHb. YueOHuK. MockBa. [Ipocsemnienue, 2020

2. I'.S. Msxumes, b.b. Byxosues, B.M. YUapyrun ®@usuka 11 kinacc. bazoBsiii u
yriyosieHHbIN ypoBeHb. YueOuuk. Mocksa. [Ipoceemenue. 2020

3. A.IL PemmkeBuu. CooprEK 33124 1o pusuke. Mocksa, poda, 2005 - 2019 1.

4, Coopnuk 3amad no ¢usuke aia 9 — 11 knaccos. CocraButens [.H. Crenmanosa. M.:
«IIpocsemenuer, 1996 r.

HUAP®POBBIE OBPASOBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
HNuTepHeT-pecypesl

1. KuBas dusuka: oOyuaromas nporpamma, http://www.int-edu.ru/soft/fiz.html

2. Ypoku ¢usuku ¢ ucnonp3oBanuem Murepuera. http://www.phizinter.chat.ru/

3. ®wusuka.ru. http://www.fizika.ru/

4. ®wusuka: komekuus oneiToB. http://experiment.edu.ru/

5. ®wuszuka: 3JIeKTPOHHAS KOJUICKIIUS

omnbITOB. http://www.school.edu.ru/projects/physicexp
6. Karanor ccbuiok Ha pecypcebl o pusuke http://www.ivanovo.ac.ru/phys




