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IHHOACHUTEJIBHAA 3AIINCKA

[IporpaMmma 1o (¢u3mke 0a30BOTO YPOBHS Ha YPOBHE CpeaHEro oOImero oOpa3oBaHUs
pazpaboTaHa Ha OCHOBE TIOJOKEHMH M TpeOOBaHWH K pe3yabTaTaM OCBOCHHS OCHOBHOM
oOpa3zoBarensHOU mporpammebl, npenctaBieHHbx B PI'OC COO, a takxke ¢ yu€roM (enepanbHO
paboueil mporpaMMbl BOCIHMTAaHUS M KOHIICTIIMU MpernojaBaHus yuyeObnoro npeamera «dDusmka» B
oOpa3oBaTenbHBIX  opraHm3auusix  Poccuiickoit ~ @expepanuu,  peaqu3ylOmMX  OCHOBHBIE
o0pa3zoBaTeNnbHbIC POTPAMMBI.

Conepxanue mporpammsbl 1o (U3MKE HAMpPaBICHO Ha (OPMUPOBAHHE E€CTECTBEHHO-HAYYHOU
KapTuHbI Mupa oOyuatommxcs 10—11 knaccoB mpu 00ydueHnu ux ¢pusuke Ha 6a30BOM YpOBHE Ha OCHOBE
CHCTEMHO-/IeATEIbHOCTHOrO Toaxoxaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanmsim PI'OC
COO x mIaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalPEIMETHBIM pe3yibTaraM OOydYeHHs, a
TaK)K€ YYUTHIBACT HEOOXOAMMOCTh pealln3alliil MEXKIIPEIMETHBIX CBSi3eH (PU3MKH C €CTECTBEHHO-
HAyYHBIMH y4eOHBIMU IpeaMeTaMu. B HeW ompenemnsioTcsi OCHOBHBIE IENIM W3Yy4eHUs (U3MKH Ha
YPOBHE CpeAHero oOImero oOpa3oBaHMsA, IUIAHUPYEMbIe pe3yJbTaThl OCBOEHHUS Kypca (U3UKH:
JMYHOCTHBIE, METAIIpEeIMETHBIE, TpeIMeTHbIE (Ha 0a30BoM ypoBHe). [Iporpamma no ¢usuke BKIHOYaCT:

* IUIAaHUpPYEMbIE pe3yJbTaThl OCBOECHHUS Kypca (U3UMKM Ha 0a30BOM YpOBHE, B TOM YHUCIIE
[IpeIMETHBIE PE3YJIBTAThI 10 rojiaM O0yUEHUs;

* cozaepxkaHue yueOHOro npeamera «Pu3nkay 1o rojgaM o0ydeHusl.

du3nka Kak Hayka O HamOojee OONIMX 3aKOHAX MPHUPOJBI, BHICTYNAs B Ka4eCTBE Y4eOHOTO
IpeaMera B ILIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ| B CHUCTEMY 3HAHHMH 00 OKpy’KaroIleM MHpe.
HIkonbHBIH Kypc (PU3MKH — CHCTEMOOOPA3YIOMIMHA JUIsl €CTECTBEHHO-HAYyYHBIX Y4eOHBIX IPEAMETOB,
MIOCKOJIbKY (DU3MYECKHE 3aKOHBI JIeXKAaT B OCHOBE IPOLECCOB M SBICHUH, M3y4aeMbIX XHUMHEH,
Ouosiorueit, ¢uznyeckoit reorpadueit U actpoHomuei. lMcmnonb3oBaHue M AKTUBHOE NpPUMEHEHUE
(¢u3NYecKUX 3HAHUM oOIpeneNnseT XapakTep M pa3BUTHE pa3HOOOpa3HBIX TEXHOJOTMH B cdepe
JHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IIOJIyYE€HUsS HOBBIX MAaT€pUaIOB C 3aJaHHBIMHU
cBoiicTBaMM U Jpyrux. W3ydeHwe ¢uU3MKM BHOCUT OCHOBHOM BKJag B (OpMUPOBAaHUE
€CTECTBEHHOHAYyYHOW KapTHHBI MHUpa 00ydJaroluxcs, B GOpMUPOBAHNE YMEHUIN NMPUMEHITh HAyYHBIN
METO/]I IO3HAHMSI P BBINOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAaHUI.

B ocHoBy kypca ¢usuku st ypoOBHSI CpeaHEro oOmiero oOpa3oBaHMs TOJOXKEH s UIEH,
KOTOpbIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmuocmu. B coOTBETCTBUU C HEW KypC SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COZIEp)KUT MaTepuall U3 BCEX pa3leiioB (PU3UKH, BKIIOYAET KaK BOINPOCHI KIACCHUYECKOM, TaK M
COBPEMEHHOM (PU3UKH.

Hoes cenepanuszayuu. B cooTBeTCTBUM ¢ HEeW marepuan Kypca (QU3MKH OOBEAMHEH BOKPYT
¢usnueckux teopuil. Bexymum B Kypce sBisercs (popMHUpOBaHUE MPEACTABICHUNA O CTPYKTYPHBIX
YPOBHSIX MaTE€pHH, BELIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanyst NpeanoyiaraeT HCIONb30BaHUE T'YMAaHUTapHOTO
NoTeHIMaa GU3NIECKON HayKH, OCMBICIIEHUE CBSI3U PA3BUTHA (PU3UKH C pa3BUTHEM OOILIECTBA, a TAKKE
C MHUPOBO33PEHUYECKUMH, HPABCTBEHHBIMH U YKOJIOTHYECKUMHU MTPOOIEMaMHU.

Hoes npuknaonou nanpasnennocmu. Kypc ¢uszuku mpeamnosnaraer 3HaKOMCTBO C HIMPOKHM
KPYroM TEXHHUYECKHX U TEXHOJOTMYECKUX MPUIIOKEHNN N3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoea »skonocuzayuu  peanusyeTcsl TOCPEICTBOM  BBEIEHHUS JIIEMEHTOB  COJAEpIKaHMS,
MOCBSIIEHHBIX 3KOJOTHYECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbI C Pa3BUTUEM TEXHUKH
Y TEXHOJIOTH, a Takke 00Cy X IeHUs POOIIeM palliOHAIBHOTO TPUPOIONOIB30BaHUS U SKOJIOTHUECKOM
0€301MacCHOCTH.



Crep)KHEBBIMU 3JIEMEHTaMHU Kypca PU3UKH Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus SBISIOTCS
¢dbusmveckue Teopun (popMUpOBaHUE MPECTABICHUA O CTPYKTYPE MOCTPOCHUST (PU3HMUECKOU TEOPUH,
ponu (yHIaMEHTAJIbHBIX 3aKOHOB W MPHUHIMIIOB B COBPEMEHHBIX MPEACTaBICHUSIX O MPUPOJIE,
rpaHulaX MPUMEHUMOCTH TEOPHL, U OMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHHUH U MPOLIECCOB).

CucreMHO-IeSTEIbHOCTHBINA MOAXO0 B Kypce (PU3UMKHM peanu3yercs MpexkJe BCEro 3a CYET
OpraHu3aly HKCIIEPUMEHTAIbHON IeATeIbHOCTH o0y4daromuxcs. s 6a30Boro ypoBHs Kypca pU3nuKu
— 3TO MCMOJb30BAaHUE CUCTEMbl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX AKCIEPUMEHTOB U JIAOOPATOPHBIX
paboT, KOTOphIE B Mporpamme 1o Gpu3nuke 00beIMHEHBI B OOIIMM CIIMCOK YYCHUYECKUX MPAKTHUECKUX
pabot. Beinenenue B ykazaHHOM IepedHe 1ab0paTOpHbBIX padoT, IPOBOJUMBIX JJIsi KOHTPOJIS U OLICHKH,
OCYILIECTBIISICTCS YYaCTHHUKAMU 00pa30BaTeNbHOrO MpoIiecca NCXOS U3 0OCOOCHHOCTEH MIIaHUPOBAHUS
U ocHaueHus: kabuHera ¢usuku. [Ipu aToM obecrieunBaeTcs oBjiaieHue O0yUYaIOUUMUCST YMEHUSIMU
MIPOBOJIUTH KOCBEHHBIE U3MEPEHUSI, HCCIIEJOBAHUS 3aBUCUMOCTEN (PM3NUECKUX BETMYMH U TIOCTAaHOBKY
OTIBITOB 110 TIPOBEPKE MPEATOKEHHBIX THIIOTE3.

Bosbioe BHUMaHME yAENSETCS PEHICHUIO Pacu€THBIX M KA4eCTBEHHBIX 3anad. [Ipu stom s
pacu€THBIX 3aJad MPHOPUTETOM SIBJISIOTCS 3aJa4d C SBHO 3aJaHHOM (U3UYECKOW MOJEIbIO,
[I03BOJISIFOIINE IPUMEHSATh U3yYEHHbIE 3aKOHBI U 3aKOHOMEPHOCTHU KaK U3 OJJHOTO pa3fielia Kypca, Tak U
MHTETPUPYS 3HAHUS U3 PA3HBIX pa3/ienoB. JJIsi KaueCTBEHHBIX 3a[ad IPUOPUTETOM SIBIISTIOTCS 3aaHUs
Ha OOBSICHEHHE MPOTEKaHHsI (PU3UUECKUX SBICHUH U MPOLECCOB B OKPYKAIOIICH JKU3HHU, TPEOyIomHe
BbIOOpa (PU3UYECKON MOJICNH JJISi CHTYalluu TIPAKTHKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ tpeboBanusmu ®I'OC COO k marepHallbHO-TEXHUYECKOMY 00eCTIeUeHHUI0
yde0HOro mporecca 0a3oBbId YPOBEHb Kypca (U3HKH HA YPOBHE CpEJHEro o0mero odpa3oBaHUs
JOJDKEH M3YYaThCsl B YCIOBHAX MPEIMETHOTO KaOnMHeTa (GM3HMKU WM B YCIOBHAX MHTETPHPOBAHHOTO
KaOMHEeTa MPEeIMETOB €CTECTBEHHO-HAYYHOTO UKJIa. B kabunere Gpu3uku JOKHO OBITH HEOOXOAUMOE
nabopaTopHoe 000pyIOBaHME JUISI BHIIOJIHEHHS yYKa3aHHBIX B MporpamMme 1o (U3UKE YIEHHYECKHX
MPAaKTUYECKUX pabOT U AEMOHCTPALMOHHOE 000y TOBaHHUE.

JleMoHCTpalnoOHHOE 000pyI0BaHNEe POPMUPYETCs B COOTBETCTBUH € PUHIIMIIOM MUHUMAJIbHON
JIOCTaTOYHOCTH U OOECNEeUMBaeT MOCTAHOBKY MEPEUMCICHHBIX B MpOrpaMMe MO (U3HKE KIHYEBBIX
JIEMOHCTpAMid Ui  WCCIENOBAaHHUS HW3YYaeMBIX SIBICHHH W TPOIECCOB, OMIHPUYECKUX U
(byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 00OpyIOBaHUE AJISl YUEHUYECKHX MPAKTUYECKUX paboT GopMupyercss B BUIE
TeMaTUYeCKHX KOMIUIEKTOB U 00€CIeynBaeTcsi B pacuére 0JTHOTO0 KOMILJIEKTa Ha JIBYX OOYUYarOIIMXCSl.
TemaTnueckue KOMIUIEKTHI Ta00PaTOPHOTr0 000PYIOBaHUS TOJIKHBI OBITh IOCTPOEHBI HA KOMIUIEKCHOM
HCIOJIb30BAHNH aHAJIOTOBBIX U HU(POBBIX IPUOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPUTEIbHBIX CUCTEM
B BUJie HU(POBBIX TaOOPaTOPHIA.

OCHOBHBIMU 1IEJIIMU U3Y4Y€HHUS (PU3UKHU B 001IEM 00pa30BaHUU SBISIOTCS:

* (opmupoBaHUE MHTEpECa U CTPEMJICHHS OOYYarOIIMXCS K HAyYHOMY M3yYEHHUIO MPUPOJBL,
pa3BUTHE UX UHTEIUIEKTYyaJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

* pa3BUTHE TMIPEACTAaBICHHMH O HaydHOM MeToJe TMo3HaHUS U  (OpPMUPOBAHHE
HCCIIEA0BATEIBCKOIO OTHOUICHUS K OKPY/KAIOIIUM SIBIICHUSIM;

* (opMHUpOBaHME HAyYHOI'O MHPOBO33PEHMSA KaK pe3yjbTaTa H3Y4YE€HUS OCHOB CTPOCHHUS
MaTepuH U QyHIaMEHTAIbHBIX 3aKOHOB (PH3HUKH;

* (dopMHUpOBaHME yYMEHUH OOBSCHATH SBJICHUS C HCIIOJIb30BAaHHEM (DU3MYECKHX 3HAHUH U
Hay4HBIX JI0Ka3aTEIbCTB;

* (opmupoBaHue npeacTaBiIeHU 0 posid (GUBUKH JUISL pa3BUTUS JPYTUX €CTECTBEHHBIX HAyK,
TEXHUKHU U TEXHOJIOTUH.



JIOCTIIKEHHE 3TUX TIeJIei 00ecIIeunBaeTCsl PEUICHHEM CIIeIYIONUX 3a/1a4 B MPOIecce U3YICHUS
Kypca GU3MKH Ha YPOBHE CPEIHETO O0IIero 00pa3oBaHMsI:

* TOpUOOpETeHHE CHUCTEMBbI 3HAaHUW 00 OoOmUX (U3NYECKHUX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOPHSIX, BKJIIOYAs MEXaHUKY, MOJIEKYISIPHYIO (DHU3HKY, SJIEKTPOAMHAMHUKY, KBAHTOBYIO
(bU3MKY U IIEMEHTHI aCTPOPHU3UKY;

* (opmupoBaHuE YMEHHUI NMPUMEHSATH TEOPETUUYECKUE 3HAHUS ISl OOBSCHEHHS (PUINYECKUX
SIBJIGHUN B IPUPOJIE U JIJISl IPUHATHUS MPAKTUUECKUX PEIICHUN B MOBCEAHEBHON KU3HU;

* OCBOCHHE CIOCOOOB PELICHHUS PA3IUYHBIX 3a7a4 C SIBHO 33aJaHHOW (PU3UYECKON MOJEIBIO,
3aja4, MOJPa3yMEBAIOIIMX CaMOCTOSITEIBHOE CO3JIaHHE (PU3MUECKOW MOJENH, aJCKBATHOM
YCIIOBUSIM 33]1a4H;

* T[oHUMaHHE (UBMYECKUX OCHOB M MPHUHILIUIIOB JEHCTBUS TEXHUYECKUX YCTPOMCTB H
TEXHOJIOTMYECKHUX MPOIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO CPEY;

¢ OBJIAACHHUEC METOAAMH CaMOCTOATCIIBHOIO INNIAHUPOBAHUA W IIPOBCACHUA (bPISI/I‘-IeCKI/IX
OKCIICPUMCHTOB, aHaJIM3a W HHTCPIIPCTAIHNH I/IH(i)OpMaI_II/II/I, onpeaciiCHuA AOCTOBCPHOCTHU
IMOJIYYCHHOI'O pE3yJibTaTa,

® CO3JaHHuC yCJIOBI/Iﬁ I pa3BUTHA YMCHI/Iﬁ HpOGKTHO'HCCHeﬂOBaTeHLCKOﬁ, TBOp‘lCCKOﬁ
JACATCIIBHOCTH.

Ha u3yuenue ¢usuku (6a30BbIl ypOBEHb) HA YPOBHE CPEIHEr0 OOIIET0 00pa30BaHUS OTBOIUTCS
136 gacos: B 10 kimacce — 68 yacoB (2 yaca B Hezelno), B 11 kinacce — 68 yacoB (2 yaca B HEACIIO).

[Ipemiaraemserii B mporpamme 1o (hu3MKe NepevyeHb JIAOOPATOPHBIX M TPAKTHUYECKUX PadoOT
SIBJIIETCS. PEKOMEHOBAHHBIM, YUUTENb J€JIaeT BHIOOP MPOBENEHUS J1a0OpaTOPHBIX pabOT U OIBITOB C
y4ETOM MHIUBUAYAIBHBIX OCOOCHHOCTEN 00yJaroIuXcs.

COJAEP/KAHUE OBYYEHUA
10 KJTIACC

Pazgen 1. ®u3zuka v MeTOAbI HAYYHOI0 MO3HAHUS

®dusuka — HayKa O IIpupoJae. HaquLIe MCTOJbI TO3HAHU OKPYKAIOIICTO MUpPA. Ponb IKCIICPUMCHTA U
TEOpHUH B IPpOLHECCC IMO3HAHUA ITPUPOIBI. BKCHepI/IMCHT B (1)I/ISI/IK€.

MOI[GJ'II/IpOBaHI/Ie (1)I/I3I/I‘ICCKI/IX SIBJICHUH U MponeCcCoB. HaquLIe runotre3pl. Du3nUecKrue 3aKOHBI U
TCOpHU. rpaHI/II_IBI IMPUMCHUMOCTU (1)H3I/IIIGCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Ponb u Mecto pusuku B HopMHUpPOBAHMM COBPEMEHHON HAay4YHON KapTHHBI MHpa, B IPAKTHUECKOM
NEeITEILHOCTH JIIOICH.

Jlemoncmpayuu

AHanoroBele u I_II/I(l)pOBBIe HU3MCPUTCIIBHBIC HpI/I60pBI, KOMITBIOTCPHBIC JaTYUKU.

Pa3zgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe JBHKeHHE. OTHOCUTEIBHOCTh MEXAHMUYECKOTro JBMkeHusa. Cucrema orcuéra.
Tpaexropus.

[lepemenienue, ckopocTh (CpeaHsisi CKOPOCTh, MTHOBEHHAs! CKOPOCTb) U YCKOpPEHUE MaTepHalIbHOMN
TOYKH, UX MPOEKIIUU HA OCH CUCTEMBI KoopauHaT. Cllo)keHre epeMEIeHUH U CII0KEeHHE CKOPOCTEH.

PaBHOMEpHOE U paBHOYCKOpPEHHOE MpsSMOJUHeHHoe ABWKeHHue. ['paduku 3aBUCUMOCTH KOOpMHAT,
CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILEHNS MaTEPUATIbHOU TOUYKH OT BPEMEHHU.

CBoOoaHOe najieHne. Y CKoOpeHue cBOOOTHOTO MaICHHS.



KpuBonuneiiHoe nuxeHue. [[BrkeHHME MaTepHalbHOM TOYKHU MO OKPYXHOCTH C IMOCTOSHHOM IO
MOJYJIO CKOPOCTBIO. VYTJIOBasi CKOpPOCTh, JHHEHHas CcKopocTh. Ilepmom w wdacrtota oOpamieHusl.
LlenTpOocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckue ycTpoicTBa U MPAKTUUECKOE MPUMEHEHHE: CIIUIOMETP, IBHXKEHUE CHAPSIOB, LIETTHBIE U
peMEHHBIE TIepeIayu.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, WILTIOCTPALM KHHEMATUHYECKUX XapAKTEPUCTUK JIBUKECHHUS.

[Ipeo6pa3oBanue ABMKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKEHHOM IPOCTPAHCTBE.

Habmronenue aBrxeHus Tenia, OpOLIEHHOTO MO YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHus CBOOOIHOTO MaeHHUSL.

Hanpasnenue ckopocTy npy IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptule pabomol

N3yueHne HepaBHOMEPHOTO IBMKEHUS C 1IEJIbIO ONPEIEICHUS] MTHOBEHHOU CKOPOCTH.

HccnegoBanue COOTHOLIEHUS MEXAY NYTSIMU, MPONACHHBIMHU TEJIOM 3a IMOCJIEI0BATEIbHbBIE PaBHbIE
MIPOMEXKYTKH BPEMEHH PU PABHOYCKOPEHHOM JBUKEHUU C HAYAJIbHOW CKOPOCTBIO, PABHOU HYIIIO.

N3yuenne nBUKEHU MIAPUKA B BI3KOU KUIKOCTH.

N3ydenue nBuxeHus Teaa, OpOIMIEHHOTO TOPU3OHTAIBHO.

Tema 2. /lunamuxa

[Ipunuun otHocutenbHOoCTH 'anunes. [lepssiii 3akon HetoToHa. HepuuanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuna. [Ipunuun cynepnosuuuu cui. Bropoit 3akon HeroToHa 17151 MaTepuanbHOM TOUKH.
Tpernii 3akoH HpIOTOHA [UIs1 MaTEpUAIIBHBIX TOYEK.

3akoH BceMupHoOro TsaroreHus. Cuna tsxkectu. [lepBas kocMuueckasi CKOPOCTb.

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

Tpenue. Bunsl Tpenus (mokosi, ckonbxeHusi, kadenusi). Cuna tpenus. Cyxoe tpeHue. Cuiia TpeHUS

CKOJIBKCHUSA U CHJIa TPCHHUSA IMOKO:. KOB(l)(I)I/IL[I/IeHT TPCHUS. Cuna COIIPOTUBJICHUA IIPU ABUXKCHUU TCJIa B
KUIKOCTHU HUJIHU Ta3c.

[TocTynaTenbHOE U BpaIaTeIbHOE ABHKEHUE a0COIIOTHO TBEPJIOTO TEJA.

MoOMEHT cuiIbl OTHOCUTENIBHO OCH BpalleHus. [1imeqo cumbl. Y ciaoBus paBHOBECUs TBEPAOTO TEIA.
TexHudeckue ycTpocTBa M NMPAKTHYECKOE ITPUMEHEHHUE: MOAIINITHUKY, JIBHKECHUE MCKYCCTBEHHBIX
CIIyTHUKOB.

Jlemoncmpayuu

SIBNeHME NHEPLMH.

CpaBHeHHE Macc B3aMMOJICHCTBYIOIINX TEII.

Bropoii 3akoH HeroTOHA.

N3mepenue cu.

Crnoxenue cui.

3aBHCHUMOCTB CHJIBI YIIPYTOCTH OT JeOpMaLnu.

HeBecomocTs. Bec Tena npu yCKOpEHHOM MOIbEME U AJCHUH.
CpaBHEHHME CUJI TPEHUS TIOKOS, KAUEHUS U CKOJIbKEHUS.
VYcnoBus paBHOBecus TBEPAOTo Tena. Buabl paBHOBecusI.
Yuenuueckuii sxcnepumenm, n1abopamopHuie pabomer zyuenne
JBUKEHHs OpyCKa MO0 HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIINX B IPYKUHE M PE3MHOBOM 00pasIle, OT UX
nedopmariim.
HccnenoBanue ycinoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonsl coxpanenusn 6 Mexanuke
Nmmynbsc MaTepuaabHO#M TOYKH (TEna), CHCTEMbl MaTepUATIBHBIX TOYEK. MIMITyJIbC CHIIBI U MI3MEHEHHE
HMMITyJIbCa TeJla. 3aKOH COXpaHEHUsI UMITYJIbca. PeakTHBHOE JBHIKEHUE.

Pabotra cribl. MOIIHOCTE CHJIBL.

Kunernueckas 3Heprusi MarepuaabHOi Touku. Teopema 00 U3MEHEHNN KUHETUYECKON IHEPT M.

[TorennuanbHass sHeprus. lloTeHumanbHas sHeprus ynpyro AeGOpMUPOBAHHOM —MPY>KUHBI.
[TorennmanbHast SHEprys Tejia BOJU3U MOBEPXHOCTH 3eMJIH.

HOTGHHI/I&]'IBHBIG N HCIIOTCHIHAJIBHBIC CHIIBI. CBi13p pa6OTBI HCIIOTCHIHUAJIBHBIX CHJI ¢ U3BMCHCHHUEM
MEXaHUJeCKOH OHEPIUU CUCTEMBI TCII. 3akoH COXpaHCHUA MEXaHUYeCKOM OHEpPTHUH.

Yupyrue u Heynpyrue CTOIKHOBEHHS.
TexHuyeckue ycTpoHCTBa U MPAKTUUYECKOE MPUMEHEHHE: BOJIOMET, KOINEP, MPYKUHHBIM MHCTOJET,
JIBUKCHHE PaKeT.

Jlemoncmpayuu

3aKOH COXpaHEHMsI UMITYJIbCA.

PeakTuBHOE BMKEHUE.

[lepexon noTeHIMAIbHON YHEPTUH B KUHETUYECKYIO U 0OpaTHO.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/IsyquI/Ie a0COJIFOTHO HEYIIPpyroro yaapa € noMOIbO ABYX OAUHAKOBBIX HUTAHBIX MasATHUKOB.
HccnenoBaHue cBs3u pa6OTBI CHUJIBI C U3MEHEHHUEM MEXaHUYECKOMH OHCPI'MH TCJia Ha IIPpUMEPEC
PaCTsAKCHUSA PE3UHOBOT'O KT'yTa.

Pa3nea 3. Mosekyasipuast puznka 1 TepMOAUHAMHUKA
Tema 1. Ocrogbl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TIOJIOKEHUSI MOJIEKYJIIPHO-KMHETHUYECKOM TEOpUM U MX ONBITHOE OOOCHOBAHUE.
BbpoynoBsckoe neuxenue. Juddysusa. Xapakrep JBUKEHHUS M B3aUMOJIEHCTBUS YacTUIl BeulecTBa. Mojenu
CTPOEHUS Ta30B, KUAKOCTEH U TBEP/ABIX TN U OOBSICHEHNE CBOMCTB BELIECTBA HA OCHOBE 3TUX MOJIEIIEH.

Macca u pazmepsl Mosekyi. KonnuectBo BeectBa. [loctosHnas ABorajpo.
Tennosoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogenps uneanpHoro ra3a. OCHOBHOE YpaBHEHUE MOJIEKYJSPHO-KUHETUYECKON TEOPUHU HIEATBHOIO
raza. AOCOJIIOTHas TeMIieparypa Kak Mepa cpeAHed KMHETHYECKON 3HEpPruH TEIUIOBOTO JABM)KEHMS YaCTHII
raza. lllxana Temnepatyp KenbBuna. ["a3zoBble 3akoHbl. YpaBHeHue MenneneeBa—Kuamnelipona. 3akoH
HanbToHa. M3o0mpoueccsl B HAEaIbHOM Ta3e C IOCTOSHHBIM KOJIMYECTBOM BelecTBa. ['paduyeckoe
IpeACTaBICHUE U30IPOLIECCOB: U30TEPMa, U30X0pa, n3obapa.

TexHnueckue ycTpoiicTBa U MpaKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapomeTp. /Jemoncmpayuu

OnbITHI, JAOKA3bIBAIOIINE JHUCKPETHOE CTPOCHHE BeEIIecTBa, (poTorpaguu MOJIEKYT OpPraHHMYECKUX
COE€IUHEHUN.

OnpIThl 10 AUPPY3UN KUAKOCTEN U Ta30B.

Mogens 6pOyHOBCKOTO JBHXKEHUSI.

Mopgens onsbira IlITepHa.

OnbIThI, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

MOI[CJ'IL, HWIUTIOCTpUpYoIiasa Npupoay AAaBJICHUA I'a3a Ha CTCHKH COCya.



OnpIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSIHUS UACATIBHOTO ra3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHne Macchl BO3/lyxa B KJIIaCCHOM KOMHATe Ha OCHOBE U3MEpPEHH 00bEMa KOMHATBHI, aBJICHUS
U TEMIIEpATyphl BO3yXa B HEU.

HccenenoBanue 3aBUCUMOCTH MEKy IApaMEeTpaMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepMmonnHaMuyeckas cucreMa. BHyTpeHHss SHEprusl TEpMOIMHAMUYECKONW CUCTEMBI U CIIOCOOBI €€
n3MeHeHus. KonudecTBo TemnoTsl U paboTta. BHyTpeHHsIsl sHEprys 0lHOaTOMHOTO UEaabHOro raza. Buel
TEILIONEPEayu: TEIIONPOBOAHOCTh, KOHBEKIUS, U3JIydCHHE. Y IeIbHas TEIUIOEMKOCTh BELECTBA.
KonnuecTBo TEmIoThl IpH TeIIonepeaaye.

[Tonarue 06 anuabatHOM npouecce. [lepBblil 3ak0H TepMoAMHAMUKU. [IprMeHeHne epBoro 3akoHa
TEPMOJMHAMMKM K wu3omponeccam. ['paduueckas wuHTepnperauus paboTel rasa. Bropoil 3akoH
TepMoanHaMHuKU. HeoGpaTUMOCTh PoLEccoB B IPUPOJIE.

Tennoble MamuHbl. [IpuHIMIIBI 1eHCTBUS TEIUIOBBIX MaliuH. [IpeoGpa3oBaHust SHEPrUM B TEIJIOBBIX

MammmHax. Koadduuuent nonesnoro aerictBus TeruioBoil mamuubl. [lukn Kapno u ero koaddunumeHt
MOJIE3HOTO AEHCTBUSL. DKOJOTHYECKHE MPOOTIEMBbI TEIIIOOHEPTETUKH.

TexHnuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: IBUTATEb BHYTPEHHETO CropaHusi, ObITOBOI
XOJIOAWJIBHUK, KOHIAULMOHED.

Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH PHEPTUU Tela MPU COBEPIICHWH pabOTHI: BBUICT MPOOKH W3 OYTBUIKH TOA
JCHUCTBUEM CXKATOTO BO3]lyXa, HArpeBaHue d(upa B JaTYHHOU TpyOKe MyTEM TpeHHS (BHICOIEMOHCTPAITHS ).

N3menenue BHyTpeHHEH sHepruu (TemrepaTypsl) Tella Ipu TeIuionepeaaye.

OmnpIT 0 aguabaTHOMY PACHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENsl BHYTPEHHETO CrOPaHUsl, peaKTUBHOTO

nBUrarens. Yuenuueckuil sxcnepumenm, rabopamopHvie pabomel VIsmepenne yaenbHOn

TETUIOEMKOCTH.

Tema 3. Azpecammuvie cocmoanusn eeuyecmea. Pazoevie nepexoovt

[Tapoo6pazoBanue u koHaeHcanus. Vicnapenue n kunenue. AGCOIIOTHAS U OTHOCUTEIbHAS
BIQXKHOCTh Bo3AyXa. HaceleHHbIN ap. Y aenpHas TemIoTa napoodpazoBaHus. 3aBUCUMOCTh TEMITEPATypPhI

KHUIICHUA OT AaBJICHUA.

Teépnoe Teno. Kpucrammueckre u amopdHbie Tena. AHU3OTPONUSI CBOMCTB KpUCTaLIOB. JKujkue

kpuctauiel. CoBpeMeHHbIe Marepuaibl. [lmaBneHue W KpucCTauM3anus. Y IenbHas TeIUIoTa IUIABJICHHUS.
CyOmumartusi.

VYpaBHeHHE TEMIOBOTO OanaHca.

TexHudeckue ycTpoWCTBa W MPAKTHYECKOE MPUMEHEHHUE: TUTPOMETP M TCUXPOMETP, KaJIOPUMETD,
TEXHOJIOTHH TIOJy4YEeHUsSI COBPEMEHHBIX MaTepHUaIOB, B TOM YK CIIe HAHOMATEPHAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HaCHILIEHHBIX M1APOB.

Kunenue nmpu moHM>KEHHOM JaBICHUH.

CriocoObl U3MepeHUs BIAKHOCTH.

HalGmronenne narpeBaHus U TUTABJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMoHCTpanust KpUCTAILIIOB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomul
N3mepenne OTHOCUTEHHOM BIIAXKHOCTH BO3/TyXa.



Paznen 4. duekrpoaunamuka Tema
1. dnexmpocmamuka

OnexkTpuzanus Ten. OJEKTpuyeckuid 3apsia. JlBa Buzpa aiiekTpudeckux 3apsanaoB. [IpoBogHukwy,
JTUBJIEKTPUKHU U MOJTYIPOBOAHUKHU. 3aKOH COXPAaHEHUS 3JIEKTPUUECKOI0 3apsia.

B3aunmoneiictBue 3apsanoB. 3akod Kynona. ToueuHbll 3J€KTpUUECKUM 3apsil. DIESKTPUIECKOE TOJIE.
Hanpsix€HHOCTB 2i1eKTprdecKoro nois. IIpuHnun cyneprno3unmuy dJIeKTpUYecKux nosen. JInauu
HANPSHKEHHOCTH YIEKTPUYECKOTO TTOJIA.

Pabora cun snexrtpocratnueckoro mnois. Ilorenuman. PasHocts mnoreHinuanos. IIpoBoaHMKHM U
IOUBJIEKTPUKHU B JIEKTPOCTaTUYECKOM I0JIe. JIManeKTpuyecKas IpOHULaeMOCTb.

OnexTpoéMkocTh. Kongencarop. DneKTpoEMKOCTh TIOCKOTO KOHJEHCATOpa. DHEPrusi 3aps>KeHHOTOo
KOHJICHCATOpa.

TexHudeckue ycTpoucTBa U IIPAKTUYECKOE IIPUMEHEHUE: BIEKTPOCKOIL,
JIEKTPOMETP, JIEKTPOCTATHUECKAs 3allUTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB, KOHAECHCATOP, KOMMPOBAIbHBIN
anmapar, CTpyMHBbIA IPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3aumonencTBue HadIEeKTPU30BAHHBIX TEl.

DNEKTPUUYECKOE M10JIE 3apsSKEHHBIX TEll.

[IpoBOHMKY B 3EKTPOCTATHYECKOM II0JIE.

DneKTpocTaTuYecKas 3aluTa.

JIMBIIEKTPUKY B 3JIEKTPOCTaTUYECKOM TOJIE.
3aBUCUMOCTb 2JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCATOpa OT IUIOMIAAH IUIACTHH, PACCTOSHUS MEXIY
HUMU U IUAJIEKTPUYECKON TPOHUIIAEMOCTH.

3Hepr1/1;1 3apsAKCHHOI'O KOHACHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne >1eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [locmosannwiii n1ekmpuyeckuil mok. Toku 6 paznuunvix cpedax
DNEeKTPUYECKHUM TOK. Y CJIOBUS CYIIECTBOBAHUS dJIEKTpUUecKoro Toka. Mcrounuku toka. Cuiia Toka.

IlocTOosITHHEBIN TOK.
Hanpsixenue. 3akon Oma ai1g y4acTka Henu.

DneKTpruYecKoe COTIPOTHUBIICHUE. YaensHOE COTIPOTHBIICHHE BEIICCTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMENIAHHOE COSAMHEHNE TTPOBOTHUKOB.

Pab6ora SJICKTPHUYCECKOI'O TOKA. 3akoH I[)KOYJI}I—HGHLI&. MoniHOCTh QJICKTPUYICCKOT'O TOKA.

DNEeKTPOABUKYIAs CUJa U BHYTPEHHEE COMPOTHUBIECHWE MCTOYHHMKA ToKa. 3akoH OMa i MOJTHOU
(3aMKHYTOM) 251ekTpuueckoit ermu. KopoTkoe 3aMbIkaHue.

ONEeKTpOHHAs NPOBOAUMOCTh TBEPIABIX METAUIOB. 3aBHCHUMOCTh CONPOTHUBIICHHS METAUIOB OT
Temreparypsl. CBEpXIIPOBOIUMOCTb.

DneKTpuuecKuil TOK B BakyyMe. CBOICTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass W NpUMECHas MPOBOJAKMMOCTH IOJYHNPOBOAHUKOB. CBOWCTBa p—
nnepexoja. [loaynpoBogHUKOBBIE TPUOOPHI.

DNEKTPUUYECKUH TOK B paCTBOPAX M pacIlaBax JEKTPOIUTOB. DJIEKTPOIUTUYECKAS AUCCOLUALIMSL.
DneKTponu3.

DnexTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECaMOCTOSTENbHBIN pa3psa. Monuus. [1na3ma.



TexHnYeckue ycTpoicTBa U MPAKTHYECKOE MPUMEHEHHE: aMIIEPMETP, BOJIBTMETP, PEOCTAT, ICTOYHUKHU
TOKa, 3JIEKTpOHArpeBaTeIbHbIe MPUOOPHI, IEKTPOOCBETUTENbHbIE PUOOPHI, TEPMOMETP CONPOTHUBIICHMUS,
BaKyyMHBII MO/, TEPMHUCTOPBI U (POTOPE3UCTOPBHI, OTYITPOBOIHUKOBBIN AUO/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuipl TOKa U HAMIPSKEHMUSL.

3aBUCUMOCTb COIPOTUBIICHUS LMIMHAPUYECKUX IPOBOJHUKOB OT JUIMHBI, IUIOLIAJNA IONEPEUYHOIO
CCUCHUS U MaTepuaa.

CMmeniaHHO€ COEJUHEHHUE ITPOBOIHUKOB.

[Ipsimoe usmepeHue 3neKTpoABHKYLIEH cuibl. KopoTkoe 3amblkaHHE rajlbBaHUYECKOIO 3JEMEHTAa U
OLIEHKa BHYTPEHHETO CONPOTUBIICHNUS.

3aBUCUMOCTB COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoli pa3psa ¥ IpOBOAUMOCTb BO3yXa.

OaHOCTOPOHHSIS MPOBOJUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, r1abopamopHuie pabomel Vzyuenne

CMEILIaHHOTO COEAMHEHUSI PE3UCTOPOB.

W3mepenue 531eKTpOJABHKYLIEH CHJIBI HCTOYHMKA TOKAa M €ro BHYTPEHHETO COINpPOTHBIICHUS.

Hao0rotenune amektposusa.

MexnpeamMeTHbie CBSI3H

Wzyuenne xypca ¢pusuku 6a30Boro ypoBHs B 10 Kimacce oCyImecTBISIETCS € YUETOM COAEPIKATEIbHBIX
MEXIPEIMETHBIX CBSI3€H C KypcaMl MaTeMaTUKU, OMOJIOrUH, XUMHUH, Freorpaduu U TEXHOJIOTHUH.

Mesicnpeomemuvie nonsamus, CBS3aHHbIE C H3yYEHHMEM METOJOB HAy4YHOI'O IIO3HAHUS: SIBIICHHE,
Hay4yHblil (akT, rumnoresa, (¢u3nMYecKkas BeJIWYMHA, 3aKOH, TeOpHs, HaOII0JEHUE, HKCIEPUMEHT,
MOJIETIMPOBAaHUE, MOJEIIb, U3MEPEHHUE.

Mamemamuxa: pelieHne CUCTEMbl YpaBHEHMM, JuHelHas ¢(yHKUus, napaboina, rumnepboia, HX
rpaduKu U CBOICTBA, TPUTOHOMETpUYECKHE (PYHKLHUHU: CHHYC, KOCHMHYC, TAaHI'€HC, KOTAaHI'€HC, OCHOBHOE
TPUTOHOMETPUUECKOE TOXKIAECTBO, BEKTOPBI U UX IMTPOEKIIMH Ha OCH KOOPJUHAT, CII0KEHHE BEKTOPOB.

buonocus: MexaHnuueckoe IBHKEHUE B JKMBOM mpupone, aud@ysus, ocMoc, TEMI000MEH KUBBIX
OpPraHMU3MOB (BU/bI TEIUIONEPEAUH, TEMIIOBOE PABHOBECHE), JIEKTPUUECKHE SIBJIICHUS B KUBOU MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA, MOJISIpHAs
Macca, TEIUIOBBIE CBOMCTBA TBEPIABIX TE€J, JKUIKOCTEM M Tra3oB, JJIEKTPUYECKUE CBOMCTBA METAJUIOB,
ANEKTPOJINTUYECKAS TUCCOLMALINS, TAJIbBAHNKA.

I'eozpaghus: BnaxxHOCTh BO3yXa, BETPhI, 6apOMETp, TEPMOMETP.

Texnonozus: nmpeodpazoBaHue JBUKEHUM C MCIOJIb30BAaHUEM MEXAHHU3MOB, YUET TPEHHUS B TEXHUKE,
MOJIINITHUKY, MCIIOJNb30BAHUE 3aKOHA COXPAHEHHs UMITyJbCa B TEXHUKE (pakera, BOJOMET U JApyrue),
JIBUTATEb BHYTPEHHETO0 CropaHus, mapoBasi TypOHHA, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJIyYEHUsI COBPEMEHHBIX MaTepHajoB, B TOM YHCJIE€ HaHOMAaTepHajioB, U HAHOTEXHOJIOTHUH,
ANIEKTPOCTaTUYECKash  3allluTa, 3a3eMJIEHHE  DJIEKTPONpPUOOPOB,  KCEPOKC, CTPYHHBIA  MPHUHTED,
3JIEKTpOHArpeBaTeIbHbIe PUOOPHI, SIEKTPOOCBETUTENbHbIE TPUOOPHI, FAIbBAHUKA.

11 KJIACC



Paznen 4. diiekTpoanHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMaCHUMHAA UHOYKUUA

[TocTostHHbIE MarHuThl. B3anMoAeiCcTBHE MOCTOSHHBIX MAarHuToB. MarHutHoe mnose. Bekrtop
MarHuTHOM MHIYKUUHU. [ [pMHIMI Cynepno3uuuy MarHUTHLIX ITosiel. JInHuy MarauTHOM nHAyKIuu. Kaptuna
JIMHUANA MarHUTHON MHAYKIIMH MOJIsl TOCTOSTHHBIX MarHUTOB.

MarnuTtHO€e mojie MpOoBOJHMKA ¢ TOKOM. KapTWHa JMHMI MHIYKUMHM MarHUTHOTO IOJISI JUIMHHOTO
MIPSIMOTO ITPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOI'O MPOBOJIHMKA, KaTyIIKU ¢ TOKOM. OnbIT Dpcrena.

B3aI/IMO,Z[eI>'ICTBHe IMPOBOAHUKOB C TOKOM.

Cuita AMriepa, e€ MOJIyJIb M HalpaBJICHUE.
Cuna Jlopenma, e€ Moayinb W HampaBieHHe. J[BHKEHHE 3apsOKEHHOM YacTHIBI B OJHOPOJIHOM
MarHuTHOM ToJie. Pabota cunbl Jlopena.

SIBnenue 3nekTpoMarHuTHOM MHAYKIMH. [I0TOK BeKTOpa MarHUTHOM MHIYKIMH. DIIEKTPOJBUKYIIAS
CHJIa UHAYKIHUU. 3aKOH AJIEKTPOMAarHuTHOW nHAyKuu Papajes.

BuxpeBoe anexkTpuyeckoe mnose. DIEKTPOABUKYIIAs cUila MHAYKIUU B MPOBOJHUKE, TBHKYLIEMCS
MOCTYNATeNbHO B OJHOPOJHOM MarHUTHOM TOJI€.

IIpaBuio JleHna.

NuaykTuBHOCTE. SIBIEHHE CaMOMHAYKIUU. DIEKTPOABUKYIIAS CUIa CAMOUHIYKIIMH. DHEPrus
MarHMTHOTO TOJISI KATYIIKU C TOKOM.

DNeKTPOMarHuTHOE T0JIE.

TexHruueckue yCTpOMCTBA U MPAKTUYECKOE NMPUMEHEHHUE: MOCTOSHHBIE MArHUTHI, JIEKTPOMArHUTHI,
3JIEKTPOJIBUTaTelb, YCKOPUTEIH JIEMEHTAPHBIX YACTUL, UHAYKIIMOHHAS I€Yb.

Jlemoncmpayuu

OmnsIT OpcTena.

OTKJIOHEHUE FIIEKTPOHHOTO ITy4YKa MAarHUTHBIM I1OJIEM.

JIuHUY MHIYKITUY MAarHUTHOTO TTOJISI.

B3anmoneicTere 1ByX NMPOBOJIHUKOB C TOKOM.

Cuna Amrepa.

JerictBue cuiibl JIopeHIa Ha HOHBI JIEKTPOJIUTA.

SIBneHue ANEeKTPOMArHUTHON UHAYKIINH.

[IpaBuio JleHna.

3aBUCHUMOCTbD AJEKTPOJIBHKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO TOTOKA.

SIBrieHNE CAaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopusie pabomul Vzydenue

MAarHUTHOTO ITOJIS1 KATYIIKH C TOKOM.

Hccnenosanue nercTBus NOCTOSIHHOIO MarHuTa Ha paMKy ¢ ToOkoM. MccienoBanue
SIBJIEHUSI DJIEKTPOMArHUTHOW UHAYKIUH.

Paznen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMacHUMHbIE KONEOAHUA

Konebarenpnas cuctema. CBOOO HBIE MeXaHUYECKHE Koliebanus. ['apmMoHnyeckue KoedaHmsl.
[lepuon, uwacrorta, ammiutyna u ¢asza xonebanwmit. [IpyuHHBIN MasTHUK. MaTeMaTHYeCKH MasTHUK.
VYpaBHeHue rapMoHHUecKuX Kosiebanuid. [IpeBpaiienne sHeprun Mpyu rapMOHUYECKUX KOJICOaHUSX.

Konebarenpuplit kKOHTYp. CBOOOHBIE AIIEKTPOMATrHUTHBIE KOJEOAHUS B UICAILHOM KojeOaTeTbHOM
KOHTYype. AHANOTHs MEXAYy MEXaHHMYECKUMHU U AJIEKTPOMArHUTHBIMH Kolebanusmu. Dopmyna TomcoHa.
3aKOH COXpaHEHHs SHEPTUHU B UACATLHOM KOJeOaTeTbHOM KOHTYPE.



[IpencraBienue o 3aryxamomux KojeOaHUAX. BeiHyXkeHHbIE MexaHMueckue KosneOaHusi. Pe3oHaHc.
By aeHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsI.

[lepemennbii TOK. CHUHYCOMAANbHBIM  NEPEMEHHBIM TOK. MOIIHOCTH  IEPEMEHHOrO TOKA.
AMIIIUTYHOE U IEUCTBYIOLIEE 3HAUEHUE CUJIbI TOKA U HAPSyKEHUS.

Tpancdopmarop. IIpousBoacTBo, epenaya u MOTPeOICHUE HISKTPHUESCKON SHEPTUH. DKOJIOTHIECKHE

PUCKM NPU NPOU3BOJACTBE EKTPOIHEpruu. KynbTypa HUCIOJIB30BaHUS IJIEKTPOIHEPIUU B IIOBCEIHEBHOM
KU3HMU.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: JJIEKTPUYECKUH 3BOHOK, TI'€HEpaTop
MEPEMEHHOT0 TOKa, JIMHUH 3JIEKTpOoIepeiay.

Jlemoncmpayuu

HccnenoBanue napamMeTpoB KoJjieOaTeIbHOM CUCTEMBI (TIPYKUHHBIN WM MAaTEMAaTHYECKUI MasiTHUK ).

HaGmotenue 3aTyxaronux KojaeOaHui.

HccnenoBanue CBOMCTB BBIHYKIEHHBIX KOJICOAHUH.

Hab6mronenue pe3onanca.

CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOaHUS.

OcuumiorpaMmbl (3aBUCUMOCTH CHJIBI TOKa M HAIPSOHKEHUS OT BPEMEHHU) ISl DJIEKTPOMArHUTHBIX
KoJieOaHUH.

Pe3onanc npu nociaeaoBaTeIbHOM COEIMHEHUH PE3UCTOPA, KATYIIKU UHAYKTUBHOCTH U KOHJIEHCATOpa.

Mopenb TUHUHU 3IEKTPOIIepeaaun.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomoi

UccnepoBanue 3aBUCMMOCTU TIEPUOJIa MaJbIX KOJIEOAHUN Tpy3a HA HUTH OT JJIMHBI HUTU U MacChl
rpysa.

HccnenoBanue nepeMeHHOT0 TOKA B LIETIH U3 IOCTIEA0BATENbHO COSTMHEHHBIX KOHEHCATOPA, KATYIIKU
U pe3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUnHbLe 60THbL

MexaHuueckue BOJIHBI, YCioBHs pacnpocTtpaHeHus. [lepron. CkopocTh pacnpocTpaHeHMs] U AJMHA
BosiHBI. [lonepeunsie u npoaoibHbIE BOJHBL. HTepdepenus u nudpakinus MEXaHHYECKUX BOJIH.

3ByK. CkopocTh 3ByKa. [ poMKkoCTh 3Byka. BricoTa ToHa. TemOp 3ByKa.

DNeKTPOMarHUTHHIE BOJIHBI. Y CIIOBUSI M3JIy4€HHUs 3JIEKTPOMAarHUTHBIX BOJIH. B3aumHas opueHTanus
BektopoB E, B, V B anekrpomarHuTHOi BosHe. CBOWMCTBAa 3JEKTPOMAarHUTHBIX BOJH: OTpa)KE€HUE,
MpesioMIIeHuEe, Nosipu3anus, Tudppaxus, uareppeperus. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJIH.

[Ikana 3eKTpOMarHUTHHIX BOJIH. [IpMeHeHe 3IeKTPOMarHuTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHOMIIBI paUOCBA3U U TENIEBUACHUS. Paaronokanus.

DNEKTPOMarHMTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnueckue ycTpolcTBa U IIPaKTUYECKOE IIPUMEHEHHE: MY3bIKaJbHBIC

WHCTPYMEHTHI, YIbTPa3ByKOBas AUArHOCTUKA B TEXHUKE U MEIUIIMHE, pajap, paauolpruEMHUK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

OO6pazoBaHue U pacpOCTpaHEHUE TOMEPEUHBIX U MPOJIO0TBHBIX BOJH.
Konebmtonieecs Te10 Kak MICTOYHUK 3BYKa.

Habmonenne oTpakeHus U IpeIoMIICHUS MEXaHUYECKUX BOJIH.
HaGmronenue natepdepeHmy u U pakiini MEXaHUIeCKUX BOJIH.
3BYKOBOM pE30HAHC.

Ha6J'IIO,Z[CHI/IC CBs3H 'POMKOCTH 3BYKa U BBICOTHI TOHA C aMHHHTy,HOﬁ 1 4aCTOTOM KOJIeOaHMIA.



HccnenoBanue CBOMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPAKEHUE, PEIOMIICHHE, TIOJIIPU3aLus,
mudpakuus, uareppepenus. Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsamonuHeliHOE paclpoCTpaHEeHUE CBETa B OHOPOIHOM cpene. JIyy cBera.
ToueuHbIil HCTOYHUK CBETA.

OTtpaxxeHue cBeta. 3aKOHbI OTpaskeHus cBeTa. [locTpoeHune n300pakeHuil B IIIOCKOM 3epKalie.
[Ipenomiienue cBera. 3aKOHBI MpeIoMiIeHHs cBeTa. AOCOMIOTHBIN MOKa3aresb npenomienus. [lonHoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yroi noiHoro BHyTPEHHET0 OTPasKEeHUS.

Hucniepcus csera. ClIoKHBIN cocTaB 6enoro cera. L[Ber.

Cobuparonue u paccenBaronive JUH3bl. ToHKas nuH3a. DOKyCHOE pacCTOSHHME M ONTHUYECKAs CHUJia
TOHKON JMH3BL. IlocTpoeHne n300paxkeHnit B cOOMPAIONINX M pacceuBarOmMX JuH3aX. DopMmyrna TOHKOH
JIMH3BI. Y BEeIUUEHHUE, JaBaEMOEC JIMH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUYECKOU ONTHKH.

BonnoBast onrtuka. Wurtepdepenuus cBera. KorepeHTHbIE HCTOYHHMKH. YCIOBHS HaOIOICHUS
MaKCUMYMOB 1 MUHIMYMOB B HHTEP(EPEHIIMOHHON KapTHHE OT JBYX CHH(]A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakuus cBera. JuppakuvoHHas pemérka. YcioBue HaOIIOAEHUS TJIaBHBIX MAKCUMYMOB IpH
NaJeHUY MOHOXPOMATHUECKOI0 CBETa Ha JUPPAKLIUOHHYIO PELIETKY.

[TonApuzanus ceera.

TexHuueckue ycTpoicTBa U MPAKTUYECKOE MPUMEHEHHUE: OYKH, JIyna, (poToanmnapar, NpoeKInOHHbIH
anmnapar, MUKpOCKOII, TEJIECKOI, BOJIOKOHHAs ONTHKA, TU(PPAaKLIHUOHHAS PEIIETKA, OJIIPOU.

Jlemoncmpayuu

[IpsimonuHeitHOE pacripocTpaHeHHe, OTpaKEHUE U peioMieHHre cBeTa. OnThuyeckrue npuoopsl.
ITonHOE BHYTpeHHee oTpakeHue. MoJiellb CBETOBOIA.

HccnenoBanue cBONCTB N300paXeHU B TMH3AX.

Mopenn MEKpOCKOIA, TEIECKOIIA.

Habmtonenue natepdepeHnnn caera.

Hab6mronenue nudpakmuu ceera. Habmronenue
JIMICTIEPCUU CBETA.

IlosydyeHne ciekTpa ¢ IOMOIIBIO IPU3MBI.
[Tonydenue ciekTpa ¢ HTOMOIIbIO TU(PPAKIIOHHON PELIETKY.
HaOnroneHune nonspusanuy cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul
N3mepenne nokasaress MpeoMIICHUs CTEKIIA.

HccnenoBanue cBOWCTB N300paKeHHid B THH3aX.

HaGmronenue qucnepcun certa.

Pa3nes 6. OcHOBBI cleIHAJIBLHOM TEOPHH OTHOCUTEIbHOCTH
I'panuner NPUMEHUMOCTH KJIaCCUYECKOMN Mexanuku.  [loctymnaTel
CIIELIMAIBHOM TE€OPUU OTHOCUTEIBHOCTH: UHBAPUAHTHOCTH MOAYJISI CKOPOCTH CBETA B BAKyyM€, IIPUHIUIIL
OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCUTENBHOCTHh OJJHOBPEMEHHOCTH. 3aMEJICHNE BPEMEHHU M COKPAILEHNE JUIHHBI.

DHEprusi U HUMIYJIbC PEISATUBUCTCKON dYacTuibl. CBsI3b MacChl C JHEPrUEll U
HMMITYJIbCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTHSI TIOKOS.



Paznen 7. KBanroBas ¢pusuka
Tema 1. Dnemenmol KGAHM OGO ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTHS K UMITYJILC (POTOHA.
Otkpeitue u uccnegosanue porordpdexra. Onbitel A. I'. Cronerosa. 3akonsl GpoTorddexra.
VYpasuenue DitHireitHa 1151 hoTodpdekra. «KpacHas rpanuma» horodddekra.
Hasnenue ceera. Onwitsl [1. H. JleGenena.
XUMHUYECKOE JICHCTBHUE CBETA.

TexHuveckue yCTpoOHWCTBa M INPAKTUUYECKOE MPUMEHEHHE: (OTO3JIEMEHT, (POTOAATUMK, COJIHEUHAs
Oatapest, CBeTOIUOI.

Jlemoncmpayuu

®oTo3eKT Ha YCTAaHOBKE C IMHKOBOU IIACTHHOM.
HccnenoBanue 3ak0HOB BHEIIHEro Gporodddekra.
CBeTOoauOI.

Conneunas 6arapes. Tema

2. Cmpoenue amoma

Mogens aroma Tomcona. OnbiTel Pesepdopaa no paccestHuro o -yactull. [Inanerapnas Mmozens aToma.
IToctynatsl bopa. M3nyuenue u noriomiesne poTOHOB IpU MEepexoie aToMa ¢ OJJHOTO YPOBHS SHEPruM Ha
npyroii. Buasl ciektpoB. CriekTp ypOBHEN SHEPrUM aToMa BOJIOPO/a.

Bonnosele cBoiicTBa yactuil. Bonnsl e bpoiins. KoprnyckyaspHO-BOIHOBOM Tyamu3M.
CroHTaHHOE U BBIHYXKJEHHOE U3TyYeHHE.

TexHudeckue ycTporucTBa U MPaKTUUECKOE MPUMEHEHHUE: CTIEKTPAJIbHBIN aHaNK3 (CIIEKTPOCKO ), J1a3ep,
KBaHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopaenb onbiTa Pesepdopra.

Omnpenenenne JIMHBI BOJTHBI Jlazepa.
HaGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvle pabomuol
HalGmronenue nuHeiyaToro crekTpa.
Tema 3. Amommnoe a0po

DKCNepUMEHTBI, TOKA3bIBAIOIINE CIOKHOCTh CTPOEHUs siipa. OTKpBITHE PaAMOAaKTUBHOCTH. ONBITHI
Peseppopna mo ompenmeneHuro cocraBa paauoakTUBHOro u3nydeHus. CBoictBa anbda-, Oera-,
raMMau3JIydCHUS. Brnusnane PAAOAKTUBHOCTHU Ha KMBBIC OPraHU3MBbI.

OTtkpbiTHE TpoTOHAa U HeWTpoHa. HyknonHas mozens sanapa I'eitsenOepra—MBanenko. 3apsn sapa.
MaccoBoe uncio sapa. M3oTomnsl.

Anbda-pacnaa. OIEKTPOHHBIM W TO3UTPOHHBIM  Oera-pacmnan. ['amma-uznydeHue. 3akoH
paZaMoaKTUBHOIO pacraja.

DHeprus cBA3M HYKJIOHOB B sifipe. SnepHble cuibl. JledekT macchl sizipa.
SnepHsle peakuuu. JleneHre U CUHTES SEP.

SAnepusiii peaktop. Tepmosaepublii cunrtes. [IpoGneMbl 1 epcreKTUBHI A1EPHON SHEPTETUKH.
DKOJIOTHYECKHE aCIEKTHI SIIEPHON DHEPTETHKH.

DnemMeHTapHbIe YacTULbl. OTKPBITHE MO3UTPOHA.
MeTo b1 HaOJIIOIEHUS U PErHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

(DYH,Z[aMCHTaJILHBIC B3auMoOJecTBUA. ENMHCTBO q)HSI/I‘{CCKOﬁ KapTUHBI MHpa.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa BuibcoHa, saepHbIN
peakTop, aToMHasi 6omoa.

Jlemoncmpayuu
CuéTynK HOHUBHUPYIOLIUX YACTHUII.
Yuenuueckuii sxcnepumenm, rabopamopHvie pabomoi

HccnenoBanue TpeKoB YacTuil (110 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUH M ACTPOPU3UKHU

Ortanbl pa3BUTHs acTpoHOMUHU. [IpUKianHOe 1 MUPOBO33pEHYECKOE 3HAUEHHE aCTPOHOMUH. By

3BE3HOTO HeOa. Co3Be3ausl, SpKUe 3BE3/bI, INTAHETHI, KX BUIUMOE ABHKCHUE.

Conneynas cucrtema.

Conuue. ConHeyHass akTUBHOCTh. Mcrounuk sHeprur ConHua v 3BE37. 3BE3NBI, UX OCHOBHBIC
XapaKTEPUCTUKHU. J[Marpamma «CreKTpaIbHbIN KJIACC — CBETUMOCThY. 3BE3/1bI IJITABHOM MOCIEA0BATEIBHOCTH.
3aBUCHUMOCTb «Macca — CBETUMOCTb» JJIs 3BE3/] [JIaBHOM MOCIEA0BATEIbHOCTU. BHYTpeHHEe CTpOeHMe 3BE3 L.
CoBpeMeHHbIE IPEICTABICHUS O TPOUCX0KACHUH U 3BOIOUUU CoOJTHIA U 3BE3/. DTallbl )KU3HU 3BE3.

Mnineunsiii [1yte — Hama ["anaktuka. [lonoxxenue u auxenue Connua B ['anaktuke. Tunbl rajakTuk.
Panuoranaktuku u kBazapel. UEpHbIE ABIPHI B A/1pax rajJakTUK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon XaO6ma. Pa3Oeranme ramaktuk. Teopust Bosbiroro
B3pbIBA. PEIMKTOBOE H3IIydYeHHE.

MacmrabHas cTpykTypa Beenennoil. Meraranaktuka.

Hepeménnsie npobieMbl aCTpOHOMUMU.

Yuenuueckue nabnooenus

HaGmotennss HEBOOPY)KEHHBIM TJIA30M C HUCIOJIB30BAHUEM KOMITBIOTCPHBIX MPHIIOKCHUN IS
OTIpEJICIICHUS TOJIOKEHHUsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE co3Be3aus (CeBepHOro
MOJTYIIApUsT U SIPKUE 3BE3IIBI.

Habmonenus B Teneckon JlyHsl, mianer, Mneunoro [ytu.

O06o0maronee NoBTOpPeHUE

Ponb ¢pu3uku 1 acTpOHOMHUHM B SKOHOMUYECKOM, TEXHOIOTUYECKON, COIIMATTLHOM U 3THYECKOH cepax
NesITeIbHOCTH YeJIOBEKa, POJIb M MECTO (PM3UKHU U aCTPOHOMHUHU B COBPEMEHHON HaYyYHOUH KapTHHE MHpPA, POITh
¢busnueckoil Teopun B GOpMHPOBAHUM TPEICTABICHUN O (PU3MUECKON KapTHHE MUpPA, MECTO (U3NUECKOM
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABIECHUN O TMPHUPOJIE.
MexnpeameTHble CBSI3U

Nzyuenne kypca usuku 6a30Boro ypoBHs B 11 kjacce ocymiecTBIsSETCs ¢ YIETOM COAEpPKATETbHBIX
MEXMPEIMETHBIX CBsI3€l C KypcaMl MaTeMaTUKH, OMOJIOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHH.

Mesicnpeomemmule nonamusi, CBI3aHHbIE C U3YYEHUEM METOJIOB HAYYHOI'O [TO3HAHUS: SIBJICHHE,
Hay4yHBIN (DakT, TUIoTe3a, GU3NUYecKas BeIHMUNHA, 3aKOH, TeOpHUs, HAOII0IeHHE, IKCIIEPUMEHT,
MOJIETTUPOBaHUE, MOIeINIb, U3MEPEHHE.

Mamemamuxa: pelieHHe CUCTEMbl YPaBHEHUH, TPUTOHOMETPpUUYECKHE (PYHKITUU: CHHYC, KOCHHYC,
TaHTe€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO, BEKTOPHI U UX MTPOCKIIUU HA OCH
KOOPJMHAT,  CIIOKEHUE BEKTOPOB, MIPOU3BOIHBIE AIEMEHTAPHBIX byHKIUH, MIPU3HAKU
o100MsI TPEYrOJILHUKOB, OMpeIeIeHHE MI0aAN INIOCKUX GUryp u oobéma Ted.

buonoeus: snexrpuyeckue sIBJICHUS B )XKUBOM TPHUPOJIE, KoneOaTeabHbIE IBMKEHUS B )KUBOU MPUPOJIE,
ONITHUYECKHUE SIBJICHUS B )KUBOU MPUPO/IE, TEUCTBUE paTalliM HA KUBBIE OPTaHU3MBI.

Xumus: CTPOCHUC AaTOMOB U MOJICKYJI, KPUCTAJUIMUCCKAsA CTPYKTypa TBépIILIX TCJI, MCXAaHU3MbI
O6pa30BaHI/I$I KpHCT&J’IJ’IH‘ICCKOﬁ peIJ_IéTKI/I, CHCKTpaHBHBIﬁ aHaJIu3.



l'eoepaghus: MmarHuTHBIE MOJIIOCA 3EMIIH, 3aJI€KH MAarHUTHBIX Py, POTOCHEMKA 36MHOM TOBEPXHOCTH,
IIPEICKA3aHUE 3EMIIETPSICCHUM.

Texnonocus: JNWHUM  DIIEKTpOIIepenad, TIEHepaTop IEPEMEHHOT0 TOKAa, JJIEKTPOABUIATEIb,
MHAYKIIUOHHAs Teub, pajap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neub, MpoeKIMOHHBINA
anmnapar, BOJJOKOHHas ONTHKA, COJTHEYHas OaTapes.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 ®U3UKE HA YPOBHE
CPEJHEI'O OBILIEI'O OBPA30BAHUSA

OcBoenue ydeOHOro mpenmera «®Du3uka» Ha YpPOBHE CpeaHEro oOmiero ooOpasoBaHus (0a30BbBIN
YPOBEHB) JIOJDKHO OOECIEUUTh JOCTHXKCHUE CIEIYIOIIUX JIMYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX
00pa3oBaTEeNbHBIX PE3YIHTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JInuHOCTHBIE pPe3yabTaThl OCBOEHUSI yueOHOro npeamera «Pu3nka» JOKHBI OTpaXaTb TOTOBHOCTh U
CIIOCOOHOCTh OOYYArOIIMXCS PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH IMO3WUIMEH JMYHOCTH,
CUCTEMOM LIEHHOCTHBIX OpHEHTalU{, MO3UTUBHBIX BHYTPEHHUX YOEKIEHHUI, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHUHCKOrO OOIIECTBA, pACHIMPEHUE HKUZHEHHOTO OIbITa W OIbITa
JeSITEIbHOCTH B IIPOLIECCE peaTn3allii OCHOBHBIX HaIlpaBJIEHUN BOCIUTATEIbHOM 1€ATE€IbHOCTH, B TOM UHCIIE
B 4aCTHU:
1) rpa:knaHCcKOro BOCIMTAHUSA:
c(OPMHPOBAHHOCTH TPAKIAHCKOHN MO3UINMH 00YUYaAIOMIETOCs KaK aKTUBHOTO M OTBETCTBEHHOTO WiECHA
poccuiickoro  oOlecTBa; NPUHATHE  TPAJULMOHHBIX  OOILEYETOBEYECKUX  TIYMaHMCTHYECKUX U
J€MOKPATUYECKUX IIEHHOCTEH;  TOTOBHOCTh BECTM COBMECTHYIO JEATEIBHOCTh B HHTEpecax
rpakJTaHCKOTO OOIIEeCTBa, y4aCTBOBAThH B
CaMOYIIpaBJI€HUH B OOpa30BaTEeNbHONW OpraHM3allid; YMEHHE B3aWMOJICHCTBOBaTh C COLMAIBHBIMU
MHCTUTYTaMH B COOTBETCTBUU C UX (PYHKIUSAMU U
Ha3HAYeHHEM; TOTOBHOCTh K T'YMAHUTAPHOU U BOJIOHTEPCKOI
AEATEIBHOCTH; 2) NATPHOTHYECKOT0 BOCTTUTAHMSI:
c(OPMHPOBAHHOCTh POCCUHCKOM Ipa)1aHCKOW UAEHTHYHOCTH, IaTPUOTU3MA;
LIEHHOCTHOE OTHOILLIEHHUE K IOCYAApCTBEHHBIM CHMBOJIAM, JOCTUKEHHUSIM POCCUHCKUX YUEHBIX B
o0nactu (GU3UKU U TEXHUKH;
3) [OyXOBHO-HPABCTBEHHOT0 BOCHUTAHUS: C(HOPMHPOBAHHOCTH
HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;
CIOCOOHOCTh OLIEHUBATH CUTYALIMIO U IPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTHPYACH Ha
MOpaIbHO-HPABCTBEHHbIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B JACSITEIbHOCTU YYEHOT0; OCO3HAHUE JIMYHOTO
BKJIaJla B IOCTPOCHHE YCTOHYMBOrO Oy/ymiero; 4) 3¢TeTH4ecKOro BOCIHMTAHMS: SCTETHYECKOE
OTHOIIEHHUE K MUPY, BKJII0Yasi 3CTETUKY HAYYHOI'O TBOPYECTBA, IPUCYIIETO
¢bu3nueckoil HayKe;
5) TPY/AOBOI0 BOCIIUTAHMS: UHTEPEC K PA3TUUYHBIM chepaM npodecCHOHATBHON AeATENbHOCTH,
B TOM YHCJIE CBS3aHHBIM C (PM3UKONM M TEXHHKOW, YMEHHME COBEpIIATh OCO3HAHHBIA BHIOOp Oymymieit
npodeccur U pearu30BbIBaTh COOCTBEHHBIE )KU3HEHHBIE MJIaHBbI;
TOTOBHOCTb U CIIOCOOHOCTH K 0OPa30BaHUIO U CaMOOOPa30BaHUIO B 00J1aCTH (PU3UKU HA IPOTSHKEHUN
BCeM KU3HU;



6) IKOJIOTNYEeCKOr0 BOCIUTAHUSA: CPOPMUPOBAHHOCTb IKOJIOTUYECKON KYJIBTYpbI, OCO3ZHAHUE
rJ100aJTFHOTO XapaKTepa IKOJIOTUYECKUX

npobJeM; TUIaHUPOBAaHHUE M OCYIIECTBICHUE ICHCTBHI B OKpY>KaloIIel cpejie Ha OCHOBE 3HAHMS Liesei

YCTOMYMBOIO Pa3BUTHUA YEJIOBEUECTBA; PACIIMPEHUE OMbBITA ICSITEILHOCTH SKOJIOTMYECKOM HAIPaBIECHHOCTH
Ha OCHOBE NUMEIOIINXCA 3HAHUN

1o Gpu3MKe;
7) HEHHOCTH HAYYHOI0 MO3HAHUSA: C(HOPMUPOBAHHOCTH MHUPOBO33PCHUS,
COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO pa3BHUTHSA

(bHSPI‘ICCKOfI HayKH; OCO3HAaHHEC ICHHOCTHU Hay‘IHOfI ACATCIIBHOCTH, TOTOBHOCTD B IIPOLECCC N3YUCHUSA (bI/ISI/IKI/I

OCYILECTBIIAT IPOEKTHYIO U UCCIIEN0BATEIbCKYIO ACATEIIbBHOCTD UHAUBUAYAIBHO U B TPYIIIIE.
METAINIPEJMETHBIE PE3YJIbTATBI

Ilo3naBaTebHBIE YHHBeEPCcAJbHbIE YueOHbIe AeiicTBUs ba3oBbie
JJOrTHYecKHe JelicTBUA:

CaMOCTOSITENIbHO (DOPMYJIMPOBaTh M aKTyaJIM3UPOBaTh MpoOJIeMy, paccMaTpUBaTh €€ BCECTOPOHHE;
OIpeNeNIATh LEAH JAESTeNbHOCTH, 3a/laBaThb NapaMeTpbl M KPUTEPUM UX JOCTUKEHHUS; BBISBIATDH
3aKOHOMEPHOCTH U IPOTUBOPEUMS B pacCCMaTPUBAaEMbIX (PU3UUECKUX SIBICHUSX; pa3pabaThiBaTh IUIaH
perieHust mpoOIeMBbl C YI€TOM aHATN3a NUMEIOINXCSl MAaTEPUATBHBIX U

HeMaTepHUaIbHbIX PECYPCOB; BHOCUTh KOPPEKTUBBI B JIESITEIbHOCTb, OLIEHUBATh COOTBETCTBUE PE3yJbTaTOB

LeJIIM, OLICHUBATh
PUCKU TIOCHEACTBUN AEATEIbHOCTU; KOOPIMHUPOBATH U BBINOJIHATH PadOTy B YCIOBHUSX pPEaJIbHOTO,

BUPTYaJIbHOIO U KOMOMHUPOBAHHOI'O
B3aUMOJICHCTBHS; PpPa3BUBAaTh KPEaTHBHOE MBIIUICHUE [PU  PELICHUU

YKU3HEHHBIX TIPOOIIEM.

ba3oBble uccienoBarebcKue AeHCTBHA:

BJIaJIeTh HAyYHON TEPMHHOJIOTHEH, KITFOYEBBIMH MTOHATUAMHU U METOAaMU (PU3NYECKOIl HayKH; BIaIeTh
HaBbIKaMU y4eOHO-HCCIIEA0BATENbCKON U MTPOEKTHOM 1€ATENHHOCTH B 001aCTH (PU3UKH, CIOCOOHOCTBIO U
TOTOBHOCTBIO K CAMOCTOSATEILHOMY ITOMCKY METOOB PELICHUs 3a7a4 (PU3UUECKOTo COAepKaHUs,
MPUMEHEHUIO PA3JIMYHbIX METOJIOB MIO3HAHUS;, BIAJE€Th  BHUJAMU NeSITeIbHOCTH 1o
MOJIyUEHUIO HOBOTO 3HaHMUS, €ro  HMHTEepIpeTaluy,

MpeoOpa30BaHUIO U MPUMEHEHUIO B PA3IMYHbIX YUEOHBIX CUTYalLlUAX, B TOM YHUCIIE NPU CO3JaHUMN YUEOHBIX
MIPOEKTOB B 00jacTh (DM3HMKHU; BBIABIATH NPUYMHHO-CIEICTBEHHBIE CBA3M M aKTyaJlM3UpOBaTh 3aaady,
BBIIBUTATh TUIIOTE3Y €€ pelleHNs, HaXOAUTh apryMEHTHI Ui J0Ka3aTeIbCTBAa CBOUX YTBEPKICHUH, 3a/1aBaTh
napaMeTpsl U KPUTEPUU PEIICHUS; aHAJTU3UPOBATh IMOJIyYEHHBIE B XOJE€ PEIICHUs 3a/ladd pe3yJbTaThl,
KPUTHYECKH OLIEHUBATh UX

JOCTOBEPHOCTb, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX YCIOBHUSAX; CTABUTh M (POPMYIMPOBATH COOCTBEHHBIE

3a/lauM B 00pa3oBaTeNbHON ACSITEILHOCTH, B TOM YHCIIE MPU

u3yuyeHUH (U3UKW; JaBaThb OLIEHKY HOBBIM CHTYyallUsM, OIICHUBATh

NPUOOPETEHHBIN OIBIT;

YMETbh NEPEHOCUTh 3HAaHUS MO (PU3HKE B IPAKTUYECKYIO 001aCTh

KU3HEIEATEIIbHOCTH; YMETh UHTEIPUPOBATH 3HAHUS U3 Pa3HBIX IPEIMETHBIX

oOyacTeid; BbIIBUTaTh HOBBIE UJIEH, IPEAJIaraTb OpUTrHHAIbHBIE TOAXO0/IbI U PEILICHNUS;

CTaBUTH MPOOJIEMBI U 33J1a4Hl, JOMYCKAIOIIUE aJIbTePHATUBHBIEC PELICHHUS.

Pabora ¢ undopmanmeii:



BJIIETh HaBBIKAMHU IMOJIydeHUsS HHOpManuu (QU3NYECKOTO COACpM aHHUS M3 HMCTOYHUKOB Pa3HBIX
TUIIOB, CAMOCTOSITEIILHO OCYHIECTBIIATH MOUCK, aHAIU3, CUCTEMAaTH3alUI0 U WHTEpIpeTalio HHPOpMaIUu
Pa3IMYHbIX BUJIOB U (hOPM IpeIcTaBICHHS; OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINK;

UCIIOJIb30BaTh CpeACTBa HWH(MOPMAIMOHHBIX W KOMMYHHKAIIMOHHBIX TEXHOJIOTUHA B PEIICHUU
KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPraHU3allMOHHBIX 3a7au ¢ COOII0EHUEM TpeOOBaHUM 3PrOHOMHUKH,
TEXHUKU O€30IaCHOCTH, THUTHEHBI, pPecypcocOepekeHUs, TMPaBOBbIX M OSTHYECKHX HOPM, HOpPM
nH(OpPMaLIMOHHON 0E30MacCHOCTH; CO3/]aBaTh TEKCThl (PM3UUYECKOT0 COAEpKaHUS B pazluYHbIX (popmarax c
y4€TOM Ha3HAuYEHUs

nH(OpMAIIUY U LIEIEeBOI ayIUTOPHH, BEIOUpPAasi ONTUMAIIbHYIO ()OpMY IPECTABICHHUS U BU3yaTH3aIHH.

KoMMyHMKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe HeiiCTBUSA:
OCYIIECTBIIATH OOIICHHE HA YpOKaX (DU3WKHU M BO BHE-YPOUHOU JESATEILHOCTH;, PACTIO3HABATH
MPEANOCHIIKM KOH(IMKTHBIX CUTYalluid U CMATYATh KOH(JIMKTHI; pa3BEPHYTO U JOTHYHO
U3JIaraTh CBOIO TOUKY 3PEHUS C UCTIOJIB30BAHUEM SI3IKOBBIX CPEACTB; IOHUMATh U
MCTIOJIH30BATh MPEUMYIIECTBA KOMAH/IHOW U MHIUBUAYAIBHOW PabOTHI,
BBIOMPATh TEMATHUKYy U METOJIbI COBMECTHBIX JICHCTBUI C YIETOM OOIINX HHTEPECOB U BO3MOKHOCTEH

KaXJIOr0 4YJIE€Ha KOJUICKTUBA, IPUHUMATh 1E€JIM COBMECTHOM JESATEIBHOCTH, OPraHHU30BBIBATh W
KOOPJAMHHUPOBATh JEHCTBUS 10 €€ JOCTUKEHHUIO: COCTABJIATD IUIAH JEHCTBUN, PACIPEENIATh PO C YUETOM
MHEHMH Y4aCTHHKOB, OOCYXJaTh Pe3y/bTaThl COBMECTHOM pabOThI; OLIEHWBATh KauY€CTBO CBOETO BKJIA/Aa U
Ka)KJJ0r0 y4aCTHUKA KOMaH/bl B OOIIMM pe3yabTaT 1o

p33pa60TaHHHM KpUTCPpUAM; IIpCJiaraTb HOBBIC IIPOCKTbI, OLCHUBATL HACHU C IIO3WMIMKM HOBU3HLI,
OpUTUHAJIBHOCTH, HpaKTquCKOﬁ

SHAYUMOCTH; OCYHICCTBJIATH HO3UTUBHOC CTPATCTUICCKOC MOBCACHUC B PA3JIMYHBLIX CUTyallUAX, IPOSBIIATH

TBOPYCCTBO U B006pa)KeHI/IC, OBITE WHHUIIMATHBHBIM.

PeryasitTuBHbIe yHHBepcaJbHbIe ydeOHble AeiicTBus Camoopranu3anus:
CaMOCTOSITENIbHO OCYILECTBIISATh MO3HABATENbHYIO JAEATEIbHOCTh B 001aCTH (PU3UKH U aCTPOHOMMH,

BBISIBJISATH NPOOJIEMBI, CTaBUTh U (POPMYJIMPOBATH COOCTBEHHBIE 3a]aul; CAMOCTOSTENbHO COCTABIATH IUIaH
pelieHus paCUE€THBIX U Ka4ECTBEHHBIX 3a/1a4, TUIAH BBIITOTHEHUS

MIPaKTUYECKOH paboOThl ¢ y4ETOM HMEIOLINXCS PECYpPCOB, COOCTBEHHBIX BO3MOXKHOCTEH M IpPEANOYTEHH;
JIaBaTh OLEHKY HOBBIM CUTYaLlHsIM;
paciIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHIA;

JieNlaTh OCO3HAHHBIN BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ceOs OTBETCTBEHHOCTH 32 PEILEHUE;
OLIEHUBATh NPUOOPETEHHBIN OIBIT;

croco6cTBOBaTh (POPMUPOBAHUIO U MTPOSBICHUIO APYAULIMM B 00J1aCTH PU3UKU, TOCTOSTHHO
MOBBIIIATH CBOM 00pa3oBaTeIbHbBIN U KyIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, 3MOLMOHAIbHBIN HHTE/VIEKT:
J1aBaTh OLEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B I€ATEILHOCTD, OLICHUBATh COOTBETCTBUE

pe3yIabTAaTOB IIEJISIM;  BJIAJIETh HABBIKAMH TO3HABATEIBHOW pe(eKCMM Kak OCO3HAaHUSI COBEPIIACMBIX
eWCTBUI B
MBICJIUTENIbHBIX MPOLECCOB, UX PE3YyIbTATOB U OCHOBAHU; HCIIOIb30BATH MPUEMBI
pedaexkcun st OIIEHKU CUTYaIluH, BEIOOpa BEPHOTO PEIICHUS; YMETh OIICHUBATH
PUCKH M CBOEBPEMEHHO NMPUHUMATH PELICHUS 110 UX CHUKEHUIO; IPUHUMATh MOTHBBI
Y apTYMEHTHI IPYTUX TIPH aHAIU3€E PE3yabTAaTOB ACATEIHHOCTH; IPUHUMATH CEO05,



IIOHUMas CBOU HEJIOCTATKU U JOCTOMHCTBA; IPUHUMATh MOTUBBI U apTyMEHTBI IPYTrUX
IIpU aHAJIM3€ PE3YJIbTATOB AEATEIbHOCTH; IPU3HABATh CBOE IIPABO U IIPABO APYIUX HA

OIIINOKM.

B mporecce HOCTHKEHUS TMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MPOTPaMMbl 10 (DU3HMKE JJIsT YPOBHS
cpemaHero ooOmiero oOpa3zoBaHHs Yy OOYYArOMIMXCS COBEPIICHCTBYETCS SMOIMOHAIBHBIA WHTEIUICKT,
Mpernoiararomuil copMUpPOBaHHOCTb:

CaMOCO3HaHUs, BKJIFOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIILHOE COCTOSTHUE, BUICTh
HAmpaBJICHUsT Pa3BUTUsL  COOCTBEHHOW  SMOIMOHANBHOW  cdeprl, OBITH yBEpPEeHHBIM B  cele;
CaMOpPETYJIMPOBAHMSI, BKIIIOYAIOMIETO CAMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh 3a CBOE
MOBEJICHHE, CIIOCOOHOCTh aaTUPOBATHCS K SMOIMOHAIBHBIM U3MEHEHUSM U TPOSBISATH THOKOCTh, OBITH
OTKPBITBIM HOBOMY; BHYTPCHHEH MOTHBAIMH, BKJIIOYAIOIICH CTPEMJICHUE K JIOCTHKCHHUIO LEIH M YCIEXY,
OIITUMU3M,

WHUIIMATUBHOCTh, YMEHHE JCHCTBOBATh HMCXOASl W3 CBOMX BO3MOXKHOCTEW; OMIATHH, BKIIFOYAIOIICH

CIIOCOOHOCTH TOHUMATh 3MOITMOHAIILHOE COCTOSIHUE IPYTUX, YIUTHIBATH €TO
IPU OCYIIECTBIICHUU OOIIEHHsI, CIOCOOHOCTh K COYYBCTBUIO U COIEPEKHBAHUIO;, COIMAJIbHBIX HABBIKOB,

BKJTFOYAIOIIUX CITOCOOHOCTh BHICTPAUBATH OTHOIIICHUS C IPYTUMHU JIFOIbMH,

3360TI/ITBC$I, MMPOABJIATb HHTCPEC U pa3pCUIaTh KOH(i)JII/IKTLI.

INPEAMETHBIE PE3YJIBTATbBI

K xonny o6yuenus B 10 kiacce npeaMeTHble pe3ynbTaThl Ha 0a30BOM YpOBHE JOJIKHBI OTpa)KkaTh

cpOpMHUPOBAHHOCTH y O0YHAIOIINXCS YMEHUH!
JI€MOHCTPHPOBATh Ha IPUMEPAX POJIb U MECTO (PU3UKU B POPMHUPOBAHUHN COBPEMEHHON Hay4yHOU

KapTUHBI MUPA, B Pa3BUTUHU COBPEMEHHOM TEXHMKH U TEXHOJIOTUH, B MPAKTUYECKON NEATEIBHOCTH JIIOJIEH;
YUUTBIBATh 'PAaHMIIBI IPUMEHEHHS U3yYEHHBIX (PU3MUECKUX MOJENeil: MaTepraibHas TOUKa, HHepIHaabHas
crcreMa oTc4éra, abCoIOTHO TBEPA0E TENO, UICAIbHBIN ra3, MOJIENIU CTPOSHHUS ra30B, )KUAKOCTEH U TBEPBIX
TeJI, TOYEUHBIH AIeKTPUUECKUIl 3apsi NpH pelieHu GU3MUecKuX 3a1ay; pacro3HaBaTh (PU3NYECKHE SIBICHUS
(mporeccsl) U 0OBACHATh MX HA OCHOBE 3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KHHETUYECKONW TEOPHH CTPOCHHS
BEIIECTBA U 3JIEKTPOJIMHAMUKH: PAaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJMHEHHOE ABUKEHHE, CBOOOIHOE
NajiecHue TeJl, JIBWXKEHHE MO0 OKPYXHOCTHM, WHEepuus, B3aumojeictBue Ten, auddysus, OpoyHOBCKOE
JBUKEHHE, CTPOCHHE KUAKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMa Tell IpU HarpeBaHUM (OXJIaKICHUH ),
TEIJIOBOE DPABHOBECHE, HCHApEHHEe, KOHAEHCAllWs, IJIaBJI€HHUE, KPUCTAJIM3alus, KUIIEHUE, BIAKHOCTb
BO3/lyXa, NOBBILICHHUE JABJICHUS ra3a PU €ro HarpeBaHUU B 3aKPBITOM COCYJIE, CBA3b MEXAY MapamMeTpaMu
COCTOSIHUSA ra3za B M30Ipolieccax, dIEKTPU3alus Tel, B3aUMOJCHCTBUE 3aps0B; ONUCHIBATE MEXaHUUYECKOE
JBUKEHHE, UCIOJB3Ysl (U3NYECKUE BEIMYMHBL: KOOpJMHATA, MyTh, MEPEMEIEHNE, CKOPOCTh, YCKOPEHUE,
Macca Tena, CHjla, UMITYJIbC Tella, KHHETUYecKasl SHeprus, MOTeHIMaIbHas SHEprus, MexaHudeckas pabora,
MeXaHM4YecKas MOUIHOCTh; MPU ONUCAHUHM MIPABUIBHO TPAKTOBAaTh (PU3MYECKUI CMBICT HCIOJIb3yEeMBIX
BEJIMYMH, UX 0003HAYEHHUS M €MHUIIBI, HAXOJUTh (POPMYJIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIMUUHY
C IPYTMMHU BEIMYMHAMU; ONUCHIBATH U3YUYEHHBIE TETJIOBBIE CBOWCTBA TEJ U TEIUIOBBIE SIBJICHMSI, UCTIOIb3Ys
¢buznyeckue
BEJIMYMHBL: [ABJICHHME TIa3a, TEMIEparypa, CpPeAHssl KUHETHUYECKas JHEPIHs XaOTUYECKOTO JBUIKCHMS
MOJIEKYJI, CPETHEKBAPATUUHASL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, pabora rasa,
KOA(Q(QHUIMEHT MOJE3HOr0 JEHCTBHS TEIJIOBOTO JBUraTels; IMPH ONMCAHUM NPAaBUIBHO TPAaKTOBAaTh
¢u3nyeckuif CMBICT HCHOJb3YyEeMBbIX BEIMYUH, HMX O0003HAUEHUS W E€IAMHHUIBL, HAXOAUTH (POPMYIIBL,
CBSI3BIBAIOIIME JIAHHYIO (U3WYECKYI0 BEJIMYMHY C JPYTUMH BEJIUYMHAM; ONHUCHIBATh H3yUEHHbIE
NIEKTPUYECKUE CBOKCTBA BEIIECTBA U MIEKTPUUYECKUE SIBIEHUS (IIPOLIECCHI),



WCTIONB3Ysl (PU3MUECKUE BEIWYUHBI: SJIEKTPUUYCCKUM 3apsfl, SJIEKTPUUECKOE I0JIe, HAMPSHKEHHOCTH IOJIS,
MOTEHITMAN, PA3HOCTh IIOTEHIIMAJIOB;, TIPH ONUCAHWU TPABUIBLHO TPAKTOBATh (U3HMYECKUN CMBICI
WCIIOIB3YEMBIX BEIMYMH, MX OOO3HAUCHUS W €IWHHUIIBI; YKa3bIBaTh (OPMYIBI, CBS3BIBAIOIINE TAHHYIO
(GUBUYECKYI0 BEIUYMHY C APYTMMH BEIMYMHAMH; aHAIM3UPOBATh (U3MYECKUE TPOIECCHl M SIBICHHUS,
UCTIONB3YS PU3HUYECKUE 3aKOHBI U TTPHHIIUIIBL:

3aKOH BceMupHoro tsrorenus, I, [1 u IIl 3akonsr HetoToOHA, 3aK0H COXpaHEHUS] MEXAaHUYECKOW YHEPTHUH, 3aKOH
COXpaHEHHUs HWMITYJIbCA, MPHUHIIUI CYMEPIO3UIMK CHJI, TIPUHIIMIT PABHOIPABUS HHEPIUATBHBIX CHCTEM
oTcuéra, MOJIEKYIIPHO-KHHETHYECKYI0 TEOPUIO CTPOCHHUS BEIECTBA, TAa30BbIC 3aKOHBI, CBSA3b CpeIHEH
KMHETHYECKOW HSHEPTUU TEIUIOBOTO JBMDXKCHHS MOJICKYJ C aOCOJIOTHOW TEeMIEepaTypou, MEepBbIA 3aKOH
TEPMOJMHAMUKH, 3aKOH COXPAHEHHUS OJJICKTPHUYECKOro 3apsija, 3akoH KyloHa, mpw 3TOM pa3iudvarh
CIIOBECHYIO (OPMYJIUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAKCHHE M YCIOBUSA (TPaHUIIBI, OOJIACTH)
MPUMEHUMOCTH; OOBSCHSATH OCHOBHBIC MPUHITUIIBI ICHCTBUS MAIIMH, TPHOOPOB M TEXHUISCKUX YCTPOUCTB;
paznuyaTh

yCIOBHsI MX 0€30MacCHOr0 HCIOJIb30BAHUS B IIOBCEJHEBHOW JKU3HHU;  BBINOJIHATH SKCIEPUMEHTHI I10
HCCIIEIOBAaHHUIO (PM3MUECKUX SBJICHUN U MPOLECCOB C MCIOJIb30BaHUEM NPSAMBIX M KOCBEHHBIX U3MEpPEHU,
pu 3ToM (HopMyIHpOBaTh NpodiieMy/3aauy U TUIIOTE3Y y4eOHOro 3KCIIepUMEeHTa, COOMpPaTh YCTAaHOBKY U3
IPEUIOKEHHOI0 000pYAOBaHUs, IPOBOIUTH ONBIT U (POPMYJIMPOBATH BBIBOJIBI; OCYLLECTBIATH NMPSMBIE U
KOCBEHHbIE U3MEpEHUsl GPU3NYECKUX BEJIMYMH, IPU STOM BHIOUpATh
ONTUMAJIbHBIN CIIOCOO U3MEPEHMS M UCIIOJIb30BaTh U3BECTHBIE METO/BI OLICHKH MOTPEIIHOCTEH N3MEepeHuii;

HCCIIEI0BaTh 3aBUCUMOCTH MEXAY (PU3NUECKUMH BETMUMHAMMU C HCII0JIb30BAaHUEM MPSMBIX
U3MEPEHUH, Ipu 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHUPOBATh PE3YJIbTAThl MOJYUYEHHOM 3aBHCHMOCTH
¢u3nyeckux BEIMYUMH B BHJE TaOMUI M rpaduKoB, AeIaTh BBIBOABI IO pPE3yJIbTaTaM MCCIEI0BaHUS;
co0uro1aTh MpaBuia 6€30MacHOro Tpyaa MNpy NPOBEACHNUHN HCCIeI0BaHUN B paMKaxX y4eOHOro
HKCIIEPUMEHTA, Y4€OHO-NCCIIEA0BATEILCKOM M IPOCKTHOM AEATEIBHOCTH C UCTIOIH30BAHNEM U3MEPUTEIBHBIX
YCTPOICTB M J1a00paTOpHOro 00OpYyIOBaHUSA; pellaTh pacuéTHBIC 33Ja4Yd C SIBHO 3aJaHHON (U3MYECcKOit
MOJIEJNIBIO, MCTIONB3Ys (PU3MUECKUe 3aKOHBI M MPHUHLUIBI, HA OCHOBE aHajHM3a YCJIOBMS 3aJayd BHIOMpPATh
($u3NUecKyr0 MOJENb, BBIIENATh (U3NUECKUE BETUUMHBI M (HOPMYIIbl, HEOOXOAUMBbIE Ui €€ pEeLIeHHUs,
IPOBOJIUTH PAacu€Thl U OIEHMBATh PEAJIbHOCTH MOJIyUEHHOIO 3HAa4eHUs (DU3MYECKON BEIMUYUHBI; pellaTh
KAaueCTBEHHBIE 3aJJa4l: BBICTPANBATh JIOTMYECKH HEIPOTUBOPEUMBYIO LIETIOUKY PACCYKIACHUN
C OMOpOH Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U (DU3HUECKUE SIBICHHUS; UCIOIb30BaTh MPU PELICHUU

y4eOHBIX 331a4 COBPEMEHHbIE HH()OPMAIIMOHHBIE TEXHOIOTUH JUIS
MOMCKA, CTPYKTYpUPOBAaHMs, HWHTEPIpPETallUd U TpeACTaBiIeHUS Y4eOHON U HayYHO-TIONMYJSpHON
nH(pOpMallMK, TOJYYEHHOM U3 pa3IMYHBIX HCTOYHUKOB, KPUTHUECKU aHAJIM3UPOBATH IOJIy4aeMYHO
nH(pOpMaLIMIO; MPUBOJIUTH MPUMEPHl BKJIAJAa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-(PU3UKOB B pa3BUTHE
HayKH,
OOBSICHEHHE TIPOLIECCOB OKPYXKAIOIIErO0 MHpa, B pPa3BUTHE TEXHUKM M TEXHOJOIMH; HCIOIb30BaTh
TeopeTUdecKre 3HaHUs 1o (PH3HKE B TOBCEIHEBHOM KU3HU 115 oOecrieueHus: 0e30MacHOCTH MPHU OOpaIieHuH
C mpubopaMM U TEXHHUYECKMMM YCTPOWCTBAMHU, HJSI COXpPAaHEHHUS 3J0pPOBbs U COOJIIOJIEHUS HOPM
HKOJIOTMUECKOTO TOBEJCHHUS B OKpYKawllel cpeie; paboTaTb B TpYIIE C BBINOJIHEHWEM Pa3IUYHBIX
COLIMAJIbHBIX POJIEH, MIIAaHUPOBATH PabOTY rPYMIIbL, PAlIMOHAIBHO paclpeesiTh 00s13aHHOCTH U IJIAHUPOBATh
NesITeNIbHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aIeKBAaTHO OIICHUBATh BKJIAJ KaXJI0T0 U3 YYaCTHUKOB I'PYIIIbI
B PELIEHNE PaCCMATPUBAEMON MTPOOIEMBI.

K xonny o6yuenus B 11 kiacce mpeaMeTHbIe pe3ylbTaThl Ha 0a30BOM YpOBHE JIOJKHBI OTpa)kaTh
C()OPMHUPOBAHHOCTD Y O0YYAIOIUXCSA YMEHUIL:



JEMOHCTPUPOBATh Ha MpHUMEpax posib U MecTo (PU3MKU B (HOPMHUPOBAHMM COBPEMEHHOW HAay4YHOM
KapTUHBI MUpPA, B Pa3BUTUN COBPEMEHHOM TEXHUKH M TEXHOJIOTHM, B MPAKTUYECKON NEATEIbHOCTH JIOJIEH,
L[EJIOCTHOCTh U €IMHCTBO (PU3NYECKON KapTUHBI MUDA;

YUUTHIBATh TPAHULBI MPUMEHEHHUS H3YYEHHBIX (U3UUYECKUX MOJENEeH: TOYECUHBIH 3IICKTPHUCCKHUM
3apsij, Jy4 CBeTa, TOYCUHbIN MCTOUYHUK CBETA, siiepHasi MOJENb aToMa, HYKJIOHHasi MOJIeNIb aTOMHOTO si/ipa
IpHU peuieHu (U3NYECKUX 3a7ad; pacro3HaBaTh (U3WYecKue sBIEHUS (Mpolecchl) U OOBACHATh HUX Ha
OCHOBE 3aKOHOB JJIEKTPOJAMHAMUKM M KBAHTOBOW (HU3UKU: D3JIEKTPUUECKas IMPOBOJUMOCTb, TEIUIOBOE,
CBETOBOE, XMMHYECKOE, MArHUTHOE JCHCTBHS TOKa, B3aWMOJEWCTBUE MArHUTOB, AJIEKTPOMArHUTHAs
WHIYKIHS, ACHCTBHE MarHUTHOTO IOJIS Ha MPOBOAHUK C TOKOM U JIBHXKYIIUICS 3apsll, dJ€KTPOMarHUTHbIE
KoJ1e0aHusl U BOJIHBI, IPSIMOJIMHEHHOE paCIIPOCTPaHEHUE CBETA, OTPAKEHHE, IIPETIOMIICHUE, UHTEpepeHIus,
nudpakys ¥ MOJISIpy3aliys CBeTa, JUcrepcus cera, Gporornekrpuaeckuit 3¢ dext (hotoaddekr), cBeToBOC
JIaBJICHWE, BO3HUKHOBEHHUE JIMHENYAaTOro CIIEKTpa aroMa BOJOPOJAA, E€CTECTBEHHAsT U HCKYCCTBEHHAs
PaZOaKTUBHOCTb; ONMCHIBATh U3YUYEHHbIE CBOWCTBA BELIECTBA (JIEKTPUUYECKHE, MArHUTHBIE, ONITUYECKUE,
NEKTPUYECKYIO ITPOBOAMMOCTD PA3IMYHBIX CPE) M AJIEKTPOMArHUTHBIE SIBIEHUS (IIPOLIECCHI), UCIIONb3YS
(bu3nvecKkre BEIMYMHBL: dJIEKTPUYSCKUNA 3apsijl, CHJIa TOKAa, AIIEKTPUYECKOE HANpsHKEHUE, JICKTPUIECKOe
COIIPOTHBIIEHUE, PA3HOCTh MOTEHLIMAJIOB, 3JEKTPOJABMKYIIAs CUiIa, padoTa TOKA, MHAYKLIHUS MarHUTHOTO
noJisi, cuiia Ammepa, cuia JlopeHna, MHIYKTUBHOCTbh KaTYIIKH, HEPIUs JEKTPUUECKOIO0 M MarHUTHOTO
moJied, MEepuoJ M YacToTa KosiebaHWil B KoseOaTelbHOM KOHTYpE, 3aps] M CHJIa TOKa B MpoIecce
TapMOHHYECKHUX AIIEKTPOMArHUTHBIX KoJieOaHMii, (POKYCHOE pacCTOSIHHME U ONTHYECKas CHJIA JIMH3BI, TpU
OTHMCAaHUU MTPABUIIBHO TPAKTOBATH (PU3UUECKHI CMBICI UCTIONIb3yEeMbIX BEIMYMH, UX 0003HAYCHUS U €IMHULIBI,
yKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BETUYHUHY C IPYTUMH BETUYMHAMU; OMUCHIBATD
U3YYCHHbIE KBAHTOBbIC SBJICHHMS UM MPOLECCHl, HCHONB3YsSd (PU3UUYECKHE BEIUYHUHBI: CKOPOCTh
AJIEKTPOMArHUTHBIX BOJIH, AJTMHA BOJHBI U YaCTOTa CBETA, SHEPTUS U UMITYJILC POTOHA, IEPUOJI MTOTypacaja,
SHEPIUs CBSA3M aTOMHBIX sJIEp, IPU OMMCAHUH MPABUIBHO TPAKTOBATH (U3NYECKUN CMBICI UCTIOIB3yEMBIX
BEJIMYMH, UX 0003HAYCHHS U €TUHHIIBI, YKa3bIBaTh ()OPMYJIbI, CBI3BIBAIOIINE JAHHYIO (PU3NYECKYIO BETHUUHY
C JAPYTMMH BEJIWYMHAMM, BBIYUCIATH 3HAU€HHUE (PU3UUECKOW BEIMYMHBI; aHAJIU3UPOBATh (PU3UUYECKHE
MIPOLIECCHI U SIBJICHU S, UCTIOJB3Ysl (PU3MUECKHE 3aKOHBI U IPUHLUIIBL: 3aKOH OMa, 3aKOHBI [10CJIEJ0BATEILHOTO
Y MapaJUIEIbHOTO COETMHEHUS ITPOBOIHUKOB, 3aKOH [[xoynsa— JIeHna, 3aK0H 2J1€KTPOMAarHUTHOM MHYKIUH,
3aKOH MPSIMOJIMHENHOTO PacHpOCTPAHEHUS! CBETa, 3aKOHBI OTPAaXEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETA,
ypaBHeHHe DHHIITENHHa U1 hoToddhPexTa, 3aKOH COXpaHEHUS SHEPTUH, 3aKOH COXPaHEHUS UMITYJIbCa, 3aKOH
COXPAaHEHHUs DJIEKTPUUECKOTO 3apsia, 3aKOH COXPAaHEHUS MacCOBOIO YHMCIA, IMOCTynarel bopa, 3akoH
PallMOaKTUBHOIO pacraja, Mpu 3TOM pasziHyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €M0 MaTeMaTHYeCcKOoe
BBIpQ)XEHUE U YCIIOBUS (TpaHULbI, 00JACTH) IPUMEHUMOCTH; ONPEAEIATh HallpaBIeHNUE BEKTOpa MHIYKLIUU
MarHMTHOT'O NOJIsl IPOBOJIHUKA C TOKOM, CHIIBI AMIiepa
u cuiibl JlopeHIia; cTpoUTh U ONMUCHIBATH M300pa)KeHHE, CO3/1aBaEMO€E INIOCKUM 3€pKalloM, TOHKOM JIMH301;

BBITNIOJIHATH KCIIEPUMEHTHI [0 UCCIIEI0BAaHUIO (PU3UUECKUX SIBJICHUN U IPOIIECCOB C UCIOIb30BAaHUEM
NpPSIMBIX U KOCBEHHBIX M3MEPEHUM: MpU 3TOM (OpMYyJIHMpOBaTh MpodieMy/3aiady U THIOTE3Y y4eOHOro
JKCIIEPUMEHTa, COOUpaTh YCTAHOBKY U3 MPEI0KEHHOT0 000PYI0BaHMS, TPOBOINUTH ONBIT U (OPMYIUPOBATH
BBIBO/IbI; OCYILIECTBIISATH MPSMbIE U KOCBEHHBIE U3MEPEHUS GU3NYECKUX BETMYHMH, IPH 3TOM BBIOMPATH
ONITUMAJILHBIN cIIOCO0 M3MEPEHHS M MCIIOJIb30BaTh U3BECTHBIE METOBI OLICHKH MOTPEIIHOCTEH N3MEpeHHil;
HCCIIEIOBAaTh 3aBUCUMOCTH (PU3MUECKUX BEJIMYMH C HCIOJb30BAHMEM IMPSIMBIX H3MEPEHHH: NpU 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (PUKCUPOBAThH pe3yabTaThl MOJYYCHHON 3aBUCUMOCTH (PU3MUYECKUX BETUYMH B
BUjIe TaOIUI U TpaUKOB, AeTaTh BBIBOBI IO pe3yJbTaTaM UCCIIE0BaHuUS; COOII0NAaTh TpaBUiIa 6€301acHOTO
TpyJa MpU MPOBEIEHUHU UCCIIEJOBAaHUM B paMKax y4yeOHOIro SKCIIEpUMEHTA, Y4eOHO-HCCIeA0BaTEIbCKON U
MIPOEKTHOH AEATEIbHOCTH C UCTIOJIb30BaHUEM U3MEPUTEIBHBIX YCTPOUCTB U Ja0OPAaTOPHOTrO 000pyA0BaHUS;
pemaTth pacu€THBIC 3a/Ja4d C SIBHO 3a/JIaHHOW (PU3MUECKOW MOJIEIBbIO, MCIOIB3Ys (PU3MUECKHe 3aKOHBI U
MIPUHIIMITBI, HA OCHOBE aHalM3a YCJIOBHUS 3a7aud BBIOMPATh (PU3UUYECKYIO MOJEINb, BBIACNITH (hU3HUECKUE



BEJIMYUHBI U (OPMYJIbI, HEOOXOAUMBIE Ui €€ peIIeHUs], TPOBOJUTh PACUETHl U OLEHUBATh PEaJTbHOCTH
MOJIYUEHHOTO 3HAaYeHUs (PU3MUECKON BETUYMHBI; pPelllaTh KaueCTBEHHBIE 3a7aud: BBICTPAUBATH JIOTMUYECKU
HEMPOTUBOPEUUBYIO LIETIOUKY PACCYX ACHUI
C OIOpO Ha W3YYEHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M (PM3UYECKUE SBICHUS; HCIIOIB30BaTh MPH PELICHUU
yueOHBIX 3aJa4 COBPEMEHHbIE HMH()OPMAIIMOHHBIE TEXHOJOTUM JJs TIOUCKA, CTPYKTYpUPOBaHMS,
UHTEpIpETAllMM W TMPEACTaBlIeHUs Y4eOHON M HayyHO-NONYJISpPHONW HHQPOpMAIUHU, MOJIYYEHHOH U3
Pa3IMYHbIX UCTOYHHKOB, KPUTHUYECKU aHAIM3UPOBATh MOJIy4aeMyl MH(QOpPMAIHNIO; OOBSICHITh MPUHIIHUIIBI
NeHCTBUS MAIlluH, IPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3inyaTh YCIOBUS
ux O0€30MaCHOr0 MCIHOJb30BAHUS B IMOBCETHEBHON JKM3HU; NMPHUBOJUTH NMPUMEPHI BKIIAJa POCCUHCKUX H
3apyOeKHBIX YUEHBIX-(HU3UKOB B Pa3BUTHE HAYKH, B
OOBSICHEHHE TMPOLIECCOB OKPYXAIOIIET0 MHpa, B pPa3BUTHE TEXHUKHM W TEXHOJOTUH; HCIONb30BATh
TEOpPETUYECKHE 3HAHKSI IO (PM3UKE B TOBCEAHEBHOM KHU3HU AJIs1 0OecnieueHus 0€30MacCHOCTH IpU 0OpaIeHIH
c mpubopamMH M TEXHHYECKUMH YCTPOHCTBAMHU, [UIS COXPAHEHHS 3/10pOBbS U COOJIOACHUS HOPM
HKOJIOTUYECKOTO0 TOBEACHHUS B OKpY)KaIoLIel cpezne; pabdoTaTh B TPYMIE C BBINOJHEHHEM pa3IHYHBIX
COIIMAIIBHBIX POJICH, TNTAHUPOBATH pabOTy TPYIIIBI, PALIMOHATIBHO PACIIPEEIIATH 0053aHHOCTH U TUNIAHUPOBATH
JeSITEIbHOCTh B HECTAHAAPTHBIX CUTYALUAX, aIeKBaTHO OLIEHUBATh BKJIAJ KaXXJ0I0 U3 YYaCTHUKOB IPYIIIbI
B pEILIEHUE pacCMaTPUBAEMOI MPOOIEMBI.



TEMATHYECKOE INTAHUPOBAHHUE 10 KJIACC

Kosun4yecTBo 4acoB JJeKTpoOHHBbIE (U(POBBIE

HaumenoBanue
oOpa3oBaTe/ibHbIE pecypct

Ne
pa3aesioB U TeM
n/n

Kourpoububie| IIpakruyeckue

Bcero
MporpaMmel padoThI padoThI

Paznea 1. PU3UKA U METO/Ibl HAYYHOI'O

IMO3HAHMUSA
11 du3nKa 1 METOIbI 9 bu6mmoreka [IOK
' HAYYHOTO TIO3HAHUSI https://m.edsoo0.ru/7f41bf
Utoro no pazneny 2
Pa3zpgen 2. MEXAHUKA
bubmuorexa [JOK
21 Kusemarika S https://m.edsoo.ru/7f41bf
bubmuorexa [JOK
22 Hluramiica ! https://m.edsoo.ru/7f41bf
23 3aKOHBI COXPaHEHUs 6 1 1 bubnunorexa LIOK
' B MEXaHHUKE https://m.edsoo.ru/7f41bf
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U
TEPMOJNHAMMUKA
OcCHOBBI bubmuorexa [JOK
31 MOJICKYJISIPHO- 9 1 https://m.edsoo.ru/7f41bf
' KHHETHYECKOM
TEOpUHn
9 OcHOBBI bubnuotexa [JOK
3 TEPMOIMHAMHUKH 10 1 https://m.edsoo.ru/7f41bf
ArperaTHble bubnuorexa [IOK
33 COCTOSHUS 5 https://m.edsoo.ru/7f41bf
' BeniecTBa. da3zoBbie
TIePEXO0/IbI
Hroro mo pazneny 24
Paznen 4. 9JIEKTPOJIUMHAMMUKA
bu6mmorexa [IOK
4.1 DIEKTPOCTATHKA 10 1 https://m.edsoo.ru/7f41bf
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[TocTossHHBII bubmuoreka [JOK
JIEKTPUUYECKUI TOK. https://m.edsoo.ru/7f41bf
4.2 12 1
Toxku B pa3nu4HbIX
cpenax
Hroro no pazaeny 22
PezepBHOE Bpemst 2
OBIIEE KOJIMYECTBO 68 3 3
YACOB I10 ITPOI'PAMME
11 KJIACC
KosmuecTBo yacos JJ1eKTPOHHBIE (IUPPOBDIC
HaumenoBanue
o0pa3oBaTe/ibHbIE Pecypcl
Nem/m | Pa3ie/on u TeM B Kontpoabnbie, Ilpakrnyeckne
cero
TpOrpamMMel padoThI padoThI
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe ToJIe. bu6mmorexa [IOK
1.1 DJIeKTpOMarHUTHAs 11 1 3 https://m.edsoo.ru/7f41c9
WHIYKIIHS
Hroro no paszneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHudeckne u bu6mmoreka [IOK
2.1 3JIEKTPOMArHUTHBIC 9 1 https://m.edsoo.ru/7f41c9
KoJeOaHus
Mexann4deckue u bu6nmoreka [JOK
2.2 AJIEKTPOMArHUTHBIE 5 1 https://m.edsoo.ru/7f41c9
BOJTHBI
bubmuorexa [JOK
2.3 Onrria 10 3 https://m.edso0.ru/7f41c9
Hroro mo pazaeny 24
Pa3zaen 3. OCHOBBI CHHEIITMAJIBHOM TEOPUH
OTHOCHUTEJBHOCTHN
3.1 OCHOBBI 4 1 bubmuorexa [JOK
CIIeNUATLHON
Teopuun
OTHOCHTEIIBHOCTH https://m.edsoo.ru/7f41c9
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Uroro no pazneny 4

Pa3znea 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubmuoreka [JOK

41 KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c9
bu6mmoreka [IOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c9
bu6mmoreka [IOK

43 ATOMHOC 57pO S https://m.edsoo.ru/7f41c9

Utoro no pazneny 15

Pazgea 5. JIEMEHTDI
ACTPOHOMUU U
ACTPO®PU3UKHU

DJIEeMEHTBI bubmuorexa [JOK

5.1 aACTPOHOMHMH U 7 1 https://m.edsoo.ru/7f41c9
acTpou3uku

Uroro no pazneny 7

Paznen 6. OBOBILIAIOIEE

IMOBTOPEHHE
Oo6o061maroiee bubmuoreka [JOK
61 HIOBTOpEHHE 4 https://m.edsoo.ru/7f41c9
Wtoro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO 68 4 7
YACOB I10 [TIPOI'PAMME

YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOT'O
MMPOLHECCA OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 1JI51 YYEHUKA

» Ousnka. Dnekrpoaunamuka, 10-11 kmacesl/ Mskumes .5, CunsikoB A.3., O0miecTBo ¢
OrpaHUYEHHOU OTBETCTBEHHOCThIO «/IPODAY; AximonepHoe obmectBo «M3maTenbcTBO
«IIpocBemienne»
Pazpen "Mexanuka" H.H. Corcknii
Paznener "MonexkynspHas gusuka. TermoBeie siBiaeHUs1. OCHOBBI 2JEKTPOTMHAMUKA"

b.b. byxoBues u I'.5l. MsxuiieB
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METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1.  ®wusuka. Iloypounbie pa3pabotku. 10 xmacc: mocobue s 00mEeoOpa3oBart.
opraam3anmii / FO.A. CaypoB. — M.: [IpocBemienue.

2.  ®wusuka. Iloypounsie paspaborku. 10 kmacc: mocobue i 001eoOpa3oBar.
opraHuzanuii: 6a3oBsiii u yriayos. yposuau / FO.A. CaypoB. — M.: [Ipocsenienue.

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETU

HUHTEPHET

1. Enynas  koJjuiekuus mHQPOBBIX 00pa3oBaTENIbHBIX PECYPCOB
http://school-collection.edu.ru/catalog/pupil/?subject=30

2. OTKpbITas buzuka
http://www.physics.ru/courses/op25part2/design/index.htm
3. lNazera «1 CEHTAOPS»: MaTepHuabl o buznke

http://1september.ru/

4. ®ecTUBaNb NEeJArornyeckux uaeh «OTKPBITHII YPOK»

http://festival.1september.ru/

5. ®uszuka.ru http://www.fizika.ru

6. KM-mkona http://www.km-school.ru/

7. DnexTpoHHbIH yueOHUK http://www.physbook.ru/

8. Camas GombInas anexTpoHHas oubnmnoreka Pynera. [Torck kHUT 1
KYpHAJIOB

http://bookfi.org/

9. KommnbrotepHas yueOHas cpena «MHTep@KTUBHAS (U3UKa»
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